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Chronic Kidney Disease

• Role of the kidney:

Metabolite waste excretion (drug excretion)

Control of solutes (ions), acid/base balance and fluids

Blood pressure control

Endocrine function 



End stage renal disease (ESRD)

• Hypertension

• Accumulation of uremic toxins (“uremia”)

• Accumulation of fluids  (edema, pulmonary congestion)

• Hyperkaliemia and acidosis 

• Anemia, hypocalcemia, vitamin D deficit, hyperparathyroidism (renal 
osteodystrophy)



Renal Replacement therapy

• Hemodialysis

• Peritoneal dialysis

• Renal transplantation



Renal Replacement therapy

• Hemodialysis: chronic inflammation, oxidative stress

• Peritoneal dialysis

• Renal transplantation













Unadjusted 5-year survival:
42,3% for dialysis
86,6% if graft from deceased donors
94,4% if graft from living kidney donors



Cardiovascular mortality





Comorbidities



So, hemodialysis patients

• They are old

• Accumulation of uremic toxins, chronic inflammation, acidosis

• Anorexia and difficulties in diet => protein energy wasting syndrome

• They have  (a lot of) comorbidities (diabetes, vascular diseases, bone disease)

• Mortality is high

• A high prevalence of frailty would not be a big surprise !



Definition of Frailty

« Frailty is a biologic syndrome of decreased 
reserve and resistance to stressors, resulting 

from cumulative declines across multiple 
physiologic systems, and causing vulnerability to 

adverse outcomes » 

Fried LA, J Gerontol A Biol Sci Med Sci, 2001, 56, M146



Criteria Threshold
Shrinking: Unintentional weight loss (self reported) 4.5 kg or 5% in the past year

Weakness: Hand Grip Strength
Men
BMI ≤ 24
BMI 24.1-26
BMI 26.1-28
BMI > 28
Women
BMI ≤ 23
BMI 23.1-26
BMI 26.1-29
BMI > 29

≤ 29 kg
≤ 30 kg
≤ 30 kg
≤ 32 kg

≤ 17 kg
≤ 17.3 kg
≤ 18 kg
≤ 21 kg

Poor endurance and energy:
Self reported exhaustion

two statements are read. 
(a) I felt that everything I did was an effort 
(b) I could not get going. 
Then  “How often in the last week did you feel this 
way?”  rarely or none of the time=0, some or a 
little of the time (1–2 days)=1, moderate amount 
of the time (3–4 days),=2, most of the time=3. 
Subjects answering “2” or “3” to either of these 
questions are categorized as frail

Slowness: Walking speed on 4,5 m
Men
Height ≤ 173 cm
Height > 173 cm
Women 
Height ≤ 159 cm
Height > 159 cm

≥ 7 seconds
≥ 6 seconds

≥ 7 seconds
≥ 6 seconds

Level of activity (kcal/week) (Minnesota Leisure
Time Activity questionnaire)
Men 
Women

< 383 Kcal/week
< 270 Kcal/week

5  CRITERIA

Scoring

0 criteria: robust

1-2 criteria: pre-frailty

≥ 3 criteria: frailty

Easy and inexpensive
Objective and subjective
Functional tests

FRAILTY according to FRIED, >65 y

Fried LA, J Gerontol A Biol Sci Med Sci, 2001, 56, M146





FRAILTY IN DIALYSIS PATIENTS

Dialysis Morbidity and Mortality Study (DMMS) Wave 2, 1996-1997: n=2275
Incident dialysis representative of US dialysis population
PD over-represented
One-year follow-up (death and hospitalization)









=2points

Retrospective analysis
Cohort relatively young
Questionnaires (QoL, SF36)=“self-reported” frailty  

N=5888, >65 years Woods et al



« Self-reported » versus « measured » frailty

N=188 prevalent home dialysis
Frailty measured: 33,7%
Frailty self-reported: 78,2%

ACTIVE/ADIPOSE study 
N=731 prevalent hemodialysis
Frailty measured: 29%
Frailty self-reported: 53%
Only 3% of frail when measured are not self-reported frail

N=146 prevalent hemodialysis
Very poor concordance between measured frailty, self-
reported frailty (κ =0,07)and frailty estimated by nurses (κ
=0,27) or nephrologists (κ =0,24) (especially in the elderly)

N=80 prevalent hemodialysis
Frailty measured: 59%
Frailty self-reported: 63%
Frail by both: 55%





N=14
14 to 73%



• Spain

• N=277, prevalent dialysis patients, median age 65 years
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• Spain

• N=277, prevalent dialysis patients, median age 65 years
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• 485 hemodialysis patients in UK, median age 63 years

• Frailty phenotype, Frailty index, Edmonton Clinical Frailty, Clinical Frailty Score



The intraclass correlation 
coefficient across the 
scores was 0.628 (95% CI 
0.585–0.669) = Weak 
agreement



Prevalence of frailty in CHU Liège n = 108 (unpublished data) 56%

56%
66% of men
Age: 64 [28] y
BMI: 24 [7] kg/m²



Even considering the “true” Fried criteria, 
the methodology is important

• 101 prevalent hemodialysis patients, 64% men, median age (66 years)

• HGS measured before and after dialysis session

• Measurements repeated three times with an interval of 5 s between measurements and 
the higher value  used for analysis



-4
« Low » values: from 41 to 54 % (p=0,001)



Frailty as a risk factor (independent of age) for 
mortality, hospitalisation, falls is confirmed 



68  y

Κ between 0,24-0,58



68  y



Standardization

• In the definition (FRIED)

• Objecitve measurements (strict adherence to FRIED criteria) are 
probably better than self-reported 

• Standardization of the measurement 



What about guidelines?



PERSPECTIVES

• Standardization of the definition (and of the measurements)

• Role of biomarkers to detect frailty?



• Two hospitals in Liège (n=123), one in Marseille (n=81)

• HGS

• Muscle by bioimpedance (Marseille)

• One-year mortality 







N=204



HGS



One-year mortality



Conclusions: TO DO LIST and PERSPECTIVES

• The prevalence of frailty in hemodialysis patients is very high 

• Standardization of the definition (and of the measurements)

• Role of biomarkers to detect frailty?

• Role of frailty in the decision to start dialysis?

• Role of frailty in the assessment of eligibility for renal transplantation?

• To be interventional







Intradialytic exercises

• Many small studies with moderate benefits (but no hard endpoints)…but most patients were probably not frail

• Three RCTs (6- till 12-months of intervention) …but disappointing results…

• One RCT (6-months) showed benefits on left ventricular mass (MRI)

• Remains underused (less than 10% of dialysis centers propose this activity), need for kinesiologists and physiotherapists 
(nephrologists do not feel comfortable with prescription although majority of them think it is useful)…and so, funding…

• Dialysis is source of fatigue in itself , risk of cramps, hypotension

• High % of drop-out



54

Questions?
pdelanaye@chuliege.be


