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A b s t r a c t

Introduction: In 2016, the European Renal Best Practice (ERBP) group pub-
lished a guideline on the management of older adults with advanced chronic 
kidney disease (CKD). Two risk scores were highlighted: the Bansal score for 
mortality, and the Kidney Failure Risk Equation (KFRE) for estimating pro-
gression 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 and October 2018. The Bansal score was 
calculated for all subjects and the KFRE was then used in the low mortality 
risk group. Outcomes were death or the initiation of dialysis. These out-
comes were used to compare the difference between the estimated trajec-
tory and the observed clinical course of patients. Patients 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 mor-
tality risk (N2 = 410, 42.8%), 75.4% had a low risk of progression to ESRD. 
Observed events consisted of 164 deaths and 31 dialysis initiations. We 
found similar death rates in the two groups (high versus low predicted mor-
tality risk). There was no difference in the rate of dialysis initiation between 
subjects with a high or low predicted risk of progression to ESRD. 
Conclusions: Risk prognostication for death and ESRD did not correspond to 
the observed clinical course of our older patients with advanced CKD.

Key words: Bansal score, dialysis, Kidney Failure Risk Equation, mortality.

Introduction 

The increasing number of adults surviving to older ages has led to an 
increase in the incidence and prevalence of diseases common among old-
er adults, including chronic kidney disease (CKD) [1, 2]. More importantly, 
kidney disease in geriatric patients rarely occurs as a sole condition, of-
ten coexisting with other diseases that contribute to CKD development, 
including diabetes or cardiovascular (CV) disease [3, 4]. This becomes 

mailto:mugurelu_1980@yahoo.com
mailto:mugurelu_1980@yahoo.com


Nastasa Andra, Apetrii Mugurel, Onofriescu Mihai, Nistor Ionut, Voroneanu Luminita, Hussien Hani, Covic Adrian

2� Arch Med Sci

more problematic in the presence of advanced 
CKD, corresponding to an estimated glomerular 
filtration rate (eGFR) below 45 ml/min/1.73 m2, 
in which the high burden of comorbidities con-
tributes to frailty [5], decreased functional status, 
decreased quality of life, and an increased risk of 
hospitalization or even death [6–8]. Therefore, it is 
unsurprising that CKD, a growing health concern 
in older patients, represents a challenge in terms 
of appropriate management and healthcare costs.

The clinical management of older patients with 
advanced CKD is often challenged by the compet-
ing risks of kidney failure and death before kid-
ney failure develops. Thus, early referral to a ne-
phrologist 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 progression to kidney fail-
ure. Although 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, the European 
Renal Best Practice (ERBP) group published a clin-
ical practice guideline addressing the clinical ap-
proach to patients aged >65 years with an eGFR  
< 45 ml/min per 1.73  m2 [10]. The risk stratifi-
cation concept, which impacts therapeutic deci-
sions, was underlined by this guideline. For exam-
ple, risk stratification may inform decisions about 
whether renal replacement therapy (RRT) should 
be initiated or conservative treatment be main-
tained. Two risk stratification scores were empha-
sized: the Bansal score for prognosticating risk of 
death in the medium term, and the Kidney Failure 
Risk Equation (KFRE) for estimating progression of 
from stage 3b or 4 to ESRD, both of which have 
been validated in the CKD population [11, 12]. The 
algorithm in the guideline implies that a patient 
with a  high Bansal score, corresponding to high 
mortality risk, may benefit from a  conservative 
approach to managing ESRD risk, with focus on 
advanced care planning and without emphasiz-
ing the future need for RRT. The same approach 
is suggested for older patients with low mortality 
risk, but who are frail. 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 
predialysis counselling, including modality selec-
tion. 

Our group, as part of the ERBP team, aimed 
to evaluate a  cohort of older patients with ad-
vanced CKD and apply a slightly different frame-
work than the one proposed by the guideline, by 
assessing the risks of mortality and progression to 
ESRD concurrently in the same population. After 

dividing the population into groups according to 
mortality risk, we described their observed clinical 
course in terms of death or progression to ESRD. 
Furthermore, sought to identify a  risk threshold 
for the Bansal score, since the ERBP guideline 
does not define a threshold for high mortality risk. 

Material and methods

Study design and participants

We retrospectively evaluated a  cohort of pa-
tients aged ≥ 65 years with advanced CKD (eGFR 
< 45 ml/min/1.73 m2) followed between October 
2016 and October 2018 in the nephrology unit of 
a tertiary referral hospital in Iași, Romania (Dr C.I. 
Parhon University Hospital). These patients were 
considered to be a representative sample for the 
north-east population of Romania regarding vari-
ous renal pathology. 

Definition of variables

A  set of demographic, clinical, and biochemi-
cal variables were required to assess patients’ risk 
of mortality and progression to ESRD. These data 
were collected from the patients’ electronic medi-
cal records. Glomerular filtration rate was estimat-
ed (eGFR) using the Chronic Kidney Disease-Ep-
idemiology Collaboration (CKD-EPI) formula [13] 
based on serum creatinine values. 

Outcomes

After predicting individual risks of mortality 
and progression to ESRD, the entire cohort was 
divided into risk groups. The follow-up period was 
used to assess the first subsequent clinical out-
come (death or reaching ESRD), which allowed 
comparison between the estimated and observed 
clinical courses.

Risk prediction for mortality and ESRD

Individual risk for mortality was predicted using 
the Bansal score, a nine-variable model developed 
in a US cohort of 828 participants aged ≥ 65 years 
with an eGFR < 60 ml/min per 1.73 m2, from the 
Cardiovascular Health Study (CHS) [12]. The Ban-
sal score was 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 equa-
tion 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  cutoff value to 
differentiate between two groups – high mortali-
ty risk (Bansal ≥ 7) and low mortality risk (Bansal 
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< 7) – given the fact that the ERBP guidelines do 
not define a threshold for high risk with 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 cal-
culated in the low mortality risk group using the 
KFRE equation, which was initially developed and 
validated in two Canadian CKD cohorts [11], but it 
was later validated in 31 multinational cohorts in-
cluding more than 721,000 participants with GFR 
< 60 ml/min/1.73 m2 [15].

Statistical analysis

Continuous variables were expressed as mean 
± standard deviation (SD), while categorical vari-
ables were expressed as frequencies and percent-
ages. For categorical variables, the between-group 
comparisons were performed using the χ2 test.

A p-value < 0.05 was considered to be statis-
tically significant. All statistical analyses were 
performed using IBM SPSS Statistics version 21.0 
(IBM Corp., Armonk, NY, USA).

Results

A  total of 1047 patients who fulfilled the in-
clusion criteria (age ≥ 65 years and eGFR < 45 ml/ 
min/1.73 m2) were evaluated during the 
above-mentioned period. Of these, 89 subjects 
were excluded because 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 sex distribution was similar 
(50.6% female vs. 49.4% male). Among the co-
morbid conditions that were components of the 
Bansal score, diabetes had the highest prevalence 
(47.4%) in our older population, followed by heart 
failure (34%) and stroke (11.2%). Baseline charac-
teristics of study participants by risk scores and 
by first future outcome (death or dialysis) are re-
ported in Table I.

The predicted trajectory in terms of 
reaching ESRD/death

After applying the Bansal mortality score, we 
identified 548 (57.2%) patients with high mortal-
ity risk (N1 group) and 410 (42.8%) patients with 
low mortality risk (N2 group). Patients in the N1 
group were more frequently male, older, and had 
a  higher prevalence of comorbidities. Individual 
risk of progression to ESRD was then estimated 
in the N2 group, using the 4-variable KFRE. Nearly 
a quarter of this group (24.6%, 101 patients = N2a 
subgroup) presented a  high risk of progression, 
with the remaining 309 patients (N2b subgroup) 
having both predicted low mortality risk 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. In the entire cohort, 31 (3.23%) patients 
started RRT and 164 (17.11%) patients died as 
their first clinical event. 

When comparing the two groups (deaths vs. 
dialysis) according to the baseline prevalence of 
comorbidities, patients who ultimately died had 
a higher prevalence of diabetes (47% vs. 41.9%, 
approximately half of the patients in each 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 patients who subsequently initiated chronic di-
alysis than in those who died (19.3 vs. 10.3%).

The RRT initiation rate was higher in the N1 
group than in the N2 group, but it did not reach 
statistical significance (3.6% vs. 2.7%, p = 0.46). 
Furthermore, when only patients with low mortal-
ity risk were analyzed, 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 rate was not significantly different be-
tween the N1 and N2 groups (15.5% vs. 19.3%, re-

Table I. Baseline characteristics of study participants

Parameter Total  
population
(N = 958)

The predicted trajectory in terms of reaching ESRD/
death

The real-life trajectory in 
terms of reaching ESRD/

death

High  
mortality risk

(N1 = 548)

Low  
mortality risk

(N2 = 410)

High risk of 
progression
(N2a = 101)

Low risk of 
progression
(N2b = 309)

Deaths
(164)

Dialysis
(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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spectively, p = 0.14). Similarly, when only patients 
with a Bansal score below 7 were analyzed, there 
was no significant difference in the mortality 
rates between subjects with a high or low risk of 
progression to ESRD (N2a group – 18.8% vs. N2b 
group – 19.4%, p = 1.00). 

Figure 1 depicts the observed clinical course of 
the study population in terms of dialysis initiation 
or death. 

Discussion

This is the first study seeking to examine how 
the two risk prediction scores for mortality and 
progression to ESRD proposed by the ERBP guide-
line were implemented in a large population of old-
er patients with advanced CKD from Eastern Eu-
rope and whether the predicted risks overlapped 
with real-life outcomes. One of the major findings 
was that more than half of our older subjects had 
an estimated 5-year mortality risk that exceeded 
50%. This finding draws attention to a  growing 
population of older patients with substantial co-
morbidity, because such a high estimated risk of 
death is often associated with an accumulation 
of diseases like diabetes, heart failure or stroke, 
according to the Bansal score. For this segment of 
multimorbid older patients with a relatively short 
life expectancy, efforts should be made to max-
imize 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, and is valued more highly 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 older Norwegians with advanced CKD, 
both having overall good performance, with high-
er diagnostic accuracy for KFRE as compared to 
the Bansal score [17, 18]. When quantifying how 
the risk of death and ESRD compare to one anoth-
er, 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 predict-
ed risk of ESRD higher than their risk of death over 
five years. 

In contrast, in our study, we went a  step for-
ward by proposing a  threshold of 7 for the mor-
tality score that corresponds to an estimated risk 
of 53.82% and then calculating the risk of pro-
gression to ESRD only in those with low mortal-
ity risk. The observed mortality rate was approxi-
mately five times greater than the rate of dialysis 
initiation, supporting the idea that in the older 
population, the risk of death exceeds the risk of 
progression to ESRD, even among those with se-
vere reductions in eGFR (e.g. < 30 ml/min/1.73 m2) 
[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 

Figure 1. The real-life trajectory of the study population in terms of reaching dialysis/death

19 Deaths 

(18.8% of N2a)

5 Dialysis 

(5% of N2a) 

60 Deaths 

(19.4% of N2b)

6 Dialysis 

(1.9% of N2b) 

Bansal score for 

mortality 

N = 958

High-risk N2a 

101 (24.6%) 

Low-risk N2b 

309 (75.4%)

85 Deaths 

(15.5% of N1)

20 Dialysis 

(3.6% of N1) 

N1 = 548  

(57.2%)

N2 = 410 

(42.8%) 

79 Deaths 

(19.3% of N2)

11 Dialysis 

(2.7% of N2)

High?

KFRE score for progression to 

ESRD (at 5 years) 

Yes No



Risk prediction for death and end-stage renal disease does not align with observed outcomes in older patients  
with advanced chronic kidney disease: a Romanian center experience

Arch Med Sci� 5

interesting finding was that the observed mortal-
ity rates were similar in the two groups (N1 with 
a high mortality risk versus N2 with low mortality 
risk), suggesting the discrepancy between predict-
ed mortality risks and observed mortality in the 
two groups. 

Of the 31 patients who ultimately entered 
a chronic dialysis program, 20 (64.51%) subjects 
had a high mortality risk at baseline, as estimated 
by the Bansal score, which incorporates comor-
bidities such as diabetes, heart failure, and stroke. 
The large proportion of multimorbid patients with 
a high mortality risk who entered dialysis is incon-
sistent with the ERBP guideline against promoting 
dialysis solely on the basis of kidney function in 
this context, highlighting the difficulty of applying 
the guideline in real-life settings. Also, the similar 
dialysis initiation rates irrespective of predicted 
kidney failure risk suggest that risk prognostica-
tion for ESRD did not parallel the real-life trajecto-
ry of our older patients with advanced CKD. 

Estimating the risk of death and progression to 
ESRD in older adults is important because it may 
help guide decisions about whether to start dialy-
sis or to choose a conservative approach. In a first 
clinical scenario, a patient with a high risk of de-
veloping ESRD needs an early referral to a nephrol-
ogist, preparation for dialysis (modality selection, 
placement of an arteriovenous fistula) or trans-
plant evaluation. The second scenario involves 
an older patient who has a greater risk of dying 
than of experiencing ESRD, in which case planning 
dialysis may entail financial, psychological and 
physical costs that are unnecessary, making con-
servative care a  more suitable option. Although 
conservative management provides reasonable 
symptom control and is likely to improve quality 
of life in older patients with CKD [20], only about 
one-third 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 rath-
er than active, although it encompasses a whole 
spectrum of services available to patients, includ-
ing nutrition, psychology, social work, and palliative 
care. The conservative approach is part of end-of-
life care for older adults with advanced CKD, and is 
an important component of patient-centered care.

In our study, metabolic and cardiovascular co-
morbidities were common, 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 Eu-
ropean older cohort with advanced CKD, compared 
to other European populations; for example, these 
conditions were less prevalent 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 imple-
mented the risk stratification tools from the ERBP 
guideline for the first time in a large sample of old-
er patients with advanced CKD from Eastern Eu-
rope. We also defined a threshold for the mortality 
score, since the ERBP guideline does not specify 
what constitutes high mortality risk. Comparing 
the estimated trajectory of our older patients 
(mortality risk, risk of progression to ESRD) with 
real-life events is another important aspect, since 
the vulnerability of geriatric patients may contrib-
ute to outcomes that are difficult to predict. 

The fact that frailty could not be evaluated due 
to the retrospective design of the study is a  lim-
itation 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 who 
were evaluated at the Outpatient Department of 
Nephrology, which may limit the generalizabili-
ty of our results. Another important issue is the 
limited power of the study, reflected in the small 
number of certain events. For example, there were 
31 events of initiation of RRT (11 in the N2 group 
with low mortality risk, distributed as follows:  
5 in the N2a subgroup with high risk of progres-
sion and 6 in the N2b subgroup with low risk of 
progression to ESRD; Figure 1). These events were 
observed in a  follow-up period of up to 3 years, 
while the Bansal score and KFRE estimate mortal-
ity and progression to ESRD over 5 years; this dif-
ference in time horizons could explain the incon-
gruence between predicted outcomes and real-life 
outcomes in our population.

In conclusion, although the two prediction 
scores proposed by the ERBP guideline to esti-
mate mortality and progression to ESRD are well 
validated in previous studies, the predicted risks 
did not correspond closely to the observed out-
comes in our older patients with advanced CKD. 
Another possible explanation may be the different 
clinical profile of our older subjects, characterized 
by a  high burden of comorbidities, which high-
lights the need to optimize their care. 
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