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CLINICAL STUDY

Groningen frailty indicator in older patients with end-stage renal
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Abstract

Background: Currently over 55% of end-stage renal disease (ESRD) patients are aged �60 years
and patients 475 years represent the fastest growing segment of the dialysis population. We
aimed to assess whether the Groningen frailty indicator (GFI) can be used to distinguish fit older
ESRD patients, likely able to tolerate and benefit from dialysis, from frail older patients who
need further evaluation with a geriatrician’s comprehensive assessment. Methods: All patients
aged �65 years visiting the pre-dialysis unit at the Gelre hospital between 2007 and 2013 were
included and underwent the GFI (n¼ 65). Patients with GFI� 4 (frail) were referred for geriatric
consultation (n¼ 13). Results of the GFI and nephrologists’ evaluation were compared with
geriatrician’s assessment. Survival rates and outcomes after one year of follow up were
recorded. Results: Twenty patients (32%) were identified as frail. Of the problems identified by
the geriatrician in 13 patients, 55% were not reported in the nephrologists’ notes. The first year
after inclusion, 30% of patients with a GFI� 4 died, compared to 9% of fit patients (p¼ 0.04).
Moreover, 90% of frail patients had been hospitalized one or more times, compared to 53% in
the fit group (p¼ 0.005). Conclusion: Although the GFI can be a useful instrument to identify
ESRD patients at risk, both the GFI and the nephrologists’ assessment failed to identify specific
geriatric impairments. Further research is needed to develop a specific frailty indicator for ESRD
patients and to determine the value and effect of a comprehensive geriatric assessment in
ESRD patients.
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Background

In the developed world, the number of elderly patients on

dialysis is expanding rapidly. Currently 455% of end-stage

renal disease (ESRD) patients are aged �60 years, and

patients older than 75 years represent the fastest growing

segment of the dialysis population.1 This increase has been

driven by a more liberal admission to renal replacement

therapy, increased willingness to start dialysis therapy in the

elderly and changing demographic factors.2 A high degree of

frailty, complex comorbid conditions, high mortality rate, and

the presence of psychosocial and functional problems make

the treatment of the elderly ESRD patient an ongoing

challenge. Several studies found that a substantial part of

older patients do not benefit from dialysis as they suffer from

distressing symptoms like pain and depression.3–5

Furthermore, dialysis is associated with a decline in func-

tional status and a negative effect on quality of life.6,7

Specifically, for frail elderly patients dialysis may not confer a

significant survival benefit.8

Frailty is considered to be a state of decreased physio-

logical reserves, arising from cumulative deficits in multiple

organ systems and resulting in a diminished resistance to

stressors.9,10 Frailty status can be assessed using a compre-

hensive geriatric assessment of the medical, psychosocial and

functional abilities and limitations of an elderly person.

Although this assessment has been proven of value in geriatric

medicine in general and among older patients undergoing

dialysis, it is a time-consuming procedure for the patient and

there are not enough geriatricians available to assess all

elderly ESRD patients.11,12 Therefore, it would be beneficial

to identify a less-time consuming screening instrument in

patients with ESRD that can detect potentially frail elderly,

requiring further evaluation. The Groningen Frailty Indicator

(GFI) has been proven to be a valuable and reliable instrument

in predicting frailty among elderly.13,14 In geriatric oncology,

several frailty screening tools are used to help identifying

vulnerable patients,15 including the GFI.16,17 As patients with

advanced renal failure experience a symptom burden and

impairment of quality of life similar to that of patients

with terminal malignancy, such tools could perhaps also be

used to screen for potentially frail elderly among geriatric

ESRD patients.18
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In this study, we aimed to assess whether the GFI can be

used to distinguish fit older ESRD patients, likely able to

tolerate and benefit from dialysis, from frail older patients

who need further evaluation with a geriatrician’s comprehen-

sive assessment in a daily nephrology outpatient setting.

Secondly, we compared the results of the GFI, respectively

the nephrologists’ evaluation with the geriatrician’s assess-

ment with regard to different geriatric domains.

Methods

Study design

This prospective cohort study was conducted between August

2007 and August 2013 at the pre-dialysis unit in the Gelre

hospital in Apeldoorn, the Netherlands. In the pre-dialysis

outpatient clinic, a multidisciplinary team consisting of

nephrologists, specialized nurses, social workers and diet-

icians care for patients with ESRD, aiming to maintain renal

function and to counsel patients regarding treatment options

in case of progressive disease. All team members systemat-

ically report in an electronic patient record system that makes

data collection over time fairly reliable. Patients are referred

to the outpatient pre-dialysis clinic once the nephrologists

expects need for dialysis in the near future, in general, if their

estimated glomerular filtration rate (eGFR) falls520 mL/min.

All patients aged �65 years visiting the pre-dialysis unit in

the Gelre hospital were included in this prospective cohort

study and underwent the nurse-administered GFI at the date

of inclusion (See Supplementary Table 1). This is a 15-item

screening instrument to determine a person’s level of frailty.19

The questions are subdivided into four geriatric domains:

physical functioning [mobility, activities of daily living

(ADL), vision, hearing and weight loss], cognitive function-

ing, social functioning (loneliness) and psychological func-

tioning (anxiety, depression). Higher scores indicate higher

levels of frailty. Patients with a GFI score of �4 were

considered frail and were discussed with the geriatric nurse if

referral for a geriatric consultation was likely to be beneficial.

Additionally, patients could be referred for individual specific

reasons to the geriatrician.

For included patients, the following data were collected

from the patient’s medical file: age at inclusion, sex, marital

status, level of education, dependence in ADL, smoking,

number of prescription medications at inclusion, body mass

index (BMI), presence of hypertension, cause of ESRD,

median calculated creatinine clearance at inclusion, using the

Cockroft–Gault formula. In addition, the Charlson

Comorbidity Index was used as measure for comorbidity.20

Medical records were inspected to determine if the multidis-

ciplinary nephrology team paid attention to, and identified

problems in the following eight domains: comorbidity, social

situation, nutritional status, mobility, care dependency in

ADL, mental health, cognition, vision and hearing. Caregiver

burden could not be reliably retrieved and thus was not

included. For all patients referred to the geriatrician, the

geriatric files were consulted to determine how often a

geriatrician identified problems in each of the geriatric

domains. The problems observed by geriatricians were

considered as the gold standard for the domain analyses.

Participants were followed until August 2013.

Treatment for ESRD was determined at end of follow-up

and categorized as ‘‘dialysis’’, ‘‘conservative treatment only’’

or ‘‘planned for dialysis’’ (patients being prepared for dialysis

but initiation was thus far not required). In addition, for the

first year after inclusion, the following data were col-

lected from patient’s medical files: number of hospital

admissions and nights spent in the Gelre hospital, reason for

admission (dialysis-related, kidney disease-related, not kidney

disease-related) and dialysis-related complications. The date

of death was collected from the Gelre hospital information

system.

Ethics

The Medical Ethical Committee of the AMC declared that

this study has been granted an exemption from requiring

ethics approval. Informed consent for participation in the

study was obtained from participants

Statistical analysis

Data were analyzed using SPSS software, version 20.0 (SPSS

Inc., Chicago, IL). Patients were divided into two groups:

GFI54 and GFI� 4. For comparison between these two

groups the �2 test was used for nominal and ordinal variables,

the t-test for continuous variables and the Mann–Whitney U-

test for continuous variables not normally distributed. Survival

analysis with Kaplan–Meier survival plots and logrank test

were used to compare survival between the groups.

Results

Overall, 65 patients aged �65 years of age were assessed for

frailty using the GFI at the pre-dialysis out-patient clinic of

the Gelre hospital. Two patients were excluded because of

reversible renal disease. The baseline characteristics of the

remaining 63 patients are displayed in Table 1 and results of

the GFI in Supplementary Table 2.

Median age of included patients was 75 years (range

66–92) and 35% were women; 65% of patients were married,

27% was widower and 8% was unmarried. Median Charlson

comorbidity index was 1 (range 0–6) and patients used a

median of eight types of prescription medications (range 1–

18). Median eGFR at inclusion was 16 mL/min (range 5–34).

Hypertensive nephropathy was the most common cause of

ESRD (45%). Overall, twenty patients (32%) were classified

as frail (GFI� 4). There were no significant differences in

age, sex distribution, medication use, Charlson Comorbidity

Index score, GFR at inclusion or cause of ESRD between frail

and non-frail patients. However, patients with GFI54 were

significantly more ADL-independent than their counterparts

with GFI� 4 (91 versus 55%, p¼ 0.001).

Of the geriatric domains, comorbidity (98%), social

situation (97%) and nutritional status (89%) were most

frequently addressed by the nephrology team among included

patients. In addition, in 75% of patients data on mobility and

care dependency in ADL were reported in the medical file of

the nephrology team. However, much less attention was paid

to mental health (52%) and cognition (41%) and almost none

to impairments in vision (14%) and hearing (11%).
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Geriatric consultation

Two patients with a normal score on the GFI were referred to

the geriatrician because the nephrologist suspected the

presence of cognitive problems. Of the 20 patients with a

GFI� 4, eight were not referred: two refused referral to the

geriatrician, but accepted follow up by geriatric nurse, three

were considered not to be frail according to nephrologists’

evaluation and three were not referred for unclear reasons.

Another patient was referred over 6 months after inclusion in

this study; this patient was excluded from the following

analyses (Supplementary Figure 1). Of the remaining thir-

teen patients seen by the geriatrician, eight suffered from

hearing impairments—eleven with a GFI� 4 and two with

a normal GFI—seven were malnourished, seven had psycho-

social impairments and six suffered from impaired mobility.

In addition, five patients had cognitive impairments,

four patients were care dependent in their ADL, and three

were visually impaired. Of these issues diagnosed by the

geriatrician, 55% were not reported in the nephrologists’

notes. These most frequently consisted of vision and

hearing impairments (100 and 88% of issues not reported

by nephrologist, respectively), followed by impaired mobil-

ity and care dependency in ADL (50% not reported),

nutritional status (43% not reported), cognitive impairments

(40% not reported) and psychosocial problems (29% not

reported).

By comparison, the GFI was more sensitive to hearing

impairments compared to nephrologists’ evaluation

(Figure 1), but failed to identify most impairment in mobility.

In addition, the GFI identified many patients as having

psychosocial issues, which were not confirmed in the

geriatrician’s evaluation.

Follow-up

At the end of the follow-up, 45% of patients with a GFI� 4

had received conservative treatment only, compared to 2% of

fit patients (p50.001) (Table 2). Of the 53 patients opting for

dialysis, fit patients were five times more likely to choose

peritoneal dialysis than frail patients, of which 91% under-

went hemodialysis.

The first year after inclusion 10 patients died, 30% of

patients with a GFI� 4, compared to 9% of fit patients

(p¼ 0.04, Table 3). Moreover, 90% of frail patients had been

hospitalized one or more times, compared to 53% in the fit

group (p¼ 0.005). There was no difference in dialysis-related

complications (p¼ 0.29) (Table 3). Survival was significantly

higher among fit patients in the first year after inclusion (log

rank p¼ 0.03) (Figure 2). Among patients receiving conser-

vative treatment 50% (5/10) died in the first year of follow up,

compared to 9% (3/33) among patients on dialysis and 10%

(2/20) among patients that were preparing for dialysis, but

initiation of renal replacement therapy was thus far not

required.

Discussion

This study explored whether the GFI can be used to identify

frail patients who benefit from further geriatric evaluation in

order to guide individual treatment decisions regarding

dialysis therapy initiation. We found that geriatric impair-

ments were prevalent with percentages ranging from 23%

(visual impairment) to 62% (hearing impairment). One-third

of patients were identified as frail according to the GFI,

(GFI� 4) and these patients more frequently required hospi-

talization. Both the GFI and the nephrologists’ assessment

failed to identify relevant geriatric impairments that were

detected after the geriatric consultation.

To our knowledge, this is the first study that investigated

whether a frailty index is able to discriminate fit older ESRD

patients, from frail older patients with high risk of compli-

cations from renal replacement therapy. However, some

aspects of our study warrant comment. First, the limited

number of patients may have hampered our ability to detect

Table 1. Patient characteristics at baseline (n¼ 63).

All patients GFI54 (n¼ 43) GFI� 4 (n¼ 20) p-Value

Median age in years (range) 75 (66–92) 75 (66–91) 75 (67–92) 0.64
Male gender 65% (41/63) 67% (29/43) 60% (12/20) 0.56
ADL-independent 79% (50/63) 91% (39/43) 55% (11/20) 0.001
Living with partner (versus alone) 63% (40/63) 72% (31/43) 45% (9/20) 0.04
Social status 0.22

Married 65% (41/63) 72% (31/43) 50% (10/20)
Unmarried 8% (5/63) 7% (3/43) 10% (2/20)
Widower 27% (17/63) 21% (9/43) 40% (8/20)

Low educational levela 86% (44/51) 89% (32/36) 80% (12/15) 0.40
Smoking 43% (26/61) 41% (17/42) 47% (9/19) 0.61
Median BMI in kg (range) 25.6 (17–39) 25.6 (19–38) (n = 41) 25.7 (17–39) (n = 20) 0.66
Median number of medications (range) 8.0 (1–18) 8.0 (1–18) 9.5 (5–17) 0.17
Charlson Comorbidity Index score: median (range) 1 (0–6) 1 (0–6) 2 (0–5) 0.38
Hypertension 70% (44/63) 72% (31/43) 65% (13/20) 0.57
Median GFR-Cockroft at baseline in mL/min (range) 16.0 (5–34) 16.7 (5–34) 13.7 (6–32) 0.11
ESRD causeb 0.23

Hypertensive nephropathy 45% (36/80) 47% (26/55) 40% (10/25)
Diabetic nephropathy 14% (11/80) 16% (9/55) 8% (2/25)
Obstructive nephropathy 10% (8/80) 7% (4/55) 16% (4/25)
Other chronic glomerulopathy 18% (14/80) 15% (9/55) 20% (5/25)
Other causes 15% (12/80) 15% (8/55) 16% (4/25)

Notes: aLow education was defined as primary education until tertiary middle-level applied education.
b17 patients out of 63 had two causes of ESRD.
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differences in outcomes between both groups. Secondly, the

limited duration of follow-up makes it difficult to determine

whether the associations found are also predictive of long-

time prognosis. Another weakness is that only patients with

GFI� 4 were further evaluated with a geriatric assessment,

whereas patients with GFI54 were not. Thus, we do not

know the prevalence of geriatric impairments among the

patients with a low GFI, and therefore cannot determine the

sensitivity of this screening tool. Finally, not all patients with

a GFI� 4 were referred to a geriatrician, potentially

introducing some selection bias.

The challenge in today’s pre-dialysis practice is to identify

which patients will benefit from dialysis and which will be

better off with conservative treatment. The lack of large

prospective studies and heterogeneity in the elderly popula-

tion makes it difficult to differentiate between these two

groups of patients. Previous studies have set out to identify

prognostic factors for frailty to predict to whom dialysis

would be of benefit and to whom not, and found a range of

potentially relevant factors, such as comorbid conditions, non-

ambulatory status, age, low body weight, unplanned dialysis

and severe behavioral disorder.21,22 A third study found that

the so called ‘‘surprise question’’ (‘‘Would I be surprised if

this patient died within the next 6 months?’’) proved to be of

use in identifying dialysis patients with a high risk for early

mortality.23 Our study demonstrates that the GFI can also be

useful in identifying patients at risk for poor outcome

irrespective of treatment.

Currently, nephrologists base their treatment decisions on

clinical experience, general guidelines which are not age-

specific, and the doctors’ and patients’ preferences. Our study

shows that nephrologists do not focus on impairments in

specific geriatric domains. Previous studies have also

found that elderly dialysis patients frequently suffer from

multiple geriatric impairments, not all of which are identified

by the nephrology team.24 This appears to be due in large

part to the fact that these issues are not specifically looked

for. In our study, we found that visual and hearing impair-

ments, cognitive dysfunction and psychosocial issues were

not reported most often. It is unlikely that neurosensory

impairments will influence the outcome of dialysis and so

it can be debated where the fact that these are not reported

is relevant. However, psychological and cognitive problems

are not only highly prevalent, they also have a significant

impact on the patient’s quality of life as well as the

outcome of dialysis. Dementia among ESRD patients was

associated with an increased risk of death (RR 1.48, 95% CI

1.32–1.66) and dialysis withdrawal (RR 2.01, 95% CI 1.57–

2.57), and better mood and satisfaction in daily life were

associated with improved survival in patients on

hemodialysis.25,26

Recently, the American society of nephrology recommends

involvement of a geriatrician in the multidisciplinary care

team to aid in decision-making for elderly ESRD patients and

for a thorough and objective appraisal of the health status of

elderly people.27–29 However, there are no published models

that describe how interactions between dialysis teams and

geriatricians might be facilitated. We also observed in our

study that patients may be reluctant to be investigated by a

geriatrician, perhaps based on prejudices. In addition, we do

not yet know to which extent problems on different geriatric

domains influence outcomes like mortality, complications,

independency and quality of life. Therefore, more research is

needed to optimize care and decision-making for the growing

elderly ESRD population.

Conclusions

Our results show that a significant part of the elderly ESRD-

patients are frail. The nephrologist is frequently faced with

the difficult task of deciding whether dialysis would be of

Figure 1. Identification of geriatric impair-
ments by the GFI and the nephrologist
(n¼ 13).

Table 2. Treatment choices.

Therapy
GFI54
(n¼ 43)

GFI� 4
(n¼ 20) p50.001

Conservative treatment 2% (1/43) 45% (9/20)
Planned for future dialysis 42% (18/43) 10% (2/20)
Dialysis 56% (24/43) 45% (9/20)
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benefit to the individual older patient. In order to make a

good decision regarding treatment, it is helpful to distinguish

fit older ESRD patients from frail ones, considering the

strong relation between frailty and adverse outcomes. Our

study shows that the nephrologist and the GFI are not always

able to identify relevant geriatric impairments and a

comprehensive geriatric assessment has complementary

value. Through assessing the medical, psychosocial and

functional capabilities and limitations of an elderly person

systematically, a geriatrician can aid in determining what

will be the best treatment for maximizing quality of life

years. The GFI could be of value to limit the time-

consuming comprehensive geriatric assessment to the

patients that will benefit most from renal replacement

therapy. Given the complexity and importance of decisions

regarding treatment in older ESRD patients and starting

dialysis, we strongly recommend the involvement of a

geriatrician in decision making. We are a long way from

being able to stratify patients as suitable or unsuitable for

dialysis based on a frailty indicator or geriatric assessment.

Therefore, the value and effect of a comprehensive geriatric

assessment, the development of a specific ESRD frailty

indicator and the identification of the right target group

among ESRD patients need to be further evaluated in large

multicentre cohort studies.
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Figure 2. Kaplan–Meier survival curves,
measured from the date of inclusion until
1 year of follow-up [n¼ 63, n (died)¼ 10].

Table 3. Outcomes after a year of follow-up, measured from the date of inclusion (date of GFI) (n¼ 63).

GFI54 (n¼ 43) GFI� 4 (n¼ 20) p-Value

Percentage of patients that has been hospitalized 53% (23/43) 90% (18/20) 0.005
Median number of hospital admissions (range) 1 (0–6) 1 (0–5) 0.13
Median number of days in hospital (range) 1 (0–100) 2 (0–199) 0.073
Reason for admissiona

Dialysis-related 50% (31/62) 44% (15/34)
Kidney disease-related 10% (6/62) 6% (2/34)
Not kidney-related 40% (25/62) 50% (17/34)

Percentage of patients with dialysis-related complications 46% (11/24) 67% (6/9) 0.29
Percentage of patients died within the first year of follow-up 9% (4/43) 30% (6/20) 0.04

Note: aAll admissions.

DOI: 10.3109/0886022X.2015.1077315 GFI in older patients with ESRD 1423
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