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INTRODUCTION AND AIMS: As the population of chronic kidney disease (CKD)
grows larger and older worldwide, frailty has become one of emerging problems that
may affect the prognosis of patients with CKD and their quality of life. Many observa-
tional studies suggest that frailty should be a clinically-relevant mortality risk in both
dialysis-dependent and non-dialysis-dependent (NDD) CKD. However, it is not well
understood whether this vulnerable state is modifiable by lifestyle intervention, or exer-
cise, in patients with NDD-CKD independent of diet and drug therapy. We performed
a systematic review to evaluate the benefits and limitations of exercise intervention
among patients with NDD-CKD.

METHODS: We searched PubMed and the Japanese medical publication library
“Ichushi” databases for randomized controlled trials (RCTs) or intervention studies
targeting patients with NDD-CKD published until April 2017. Outcomes of interest
included change in estimated glomerular filtration rate (eGFR), indices of exercise tol-
erance, and quality of life (QOL). Multiple reviewers independently screened the title
and abstract of extracted papers from the databases and reviewed the full-text of articles
that met the prespecified inclusion and exclusion criteria. Data quality and risk of bias
were evaluated by GRADE system. Any disagreements between the reviewers were
resolved by discussion. Data syntheses and meta-analyses were performed using Review
Manager version 5.3.

RESULTS: After the full-text review of 48 selected articles, 11 RCTs and two interven-
tion studies were included in meta-analysis. Nine of them had intervention of aerobic
exercise or exercise with reduced workload, and three had resistance exercise. Five stud-
ies reported change in eGFR after 12-24 weeks of intervention, which showed no signif-
icant improvement (þ2.3 [95% confidence interval: -0.1 - 4.7] mL/min/1.73m2,
N¼114, I2¼0.0). For exercise tolerance, six RCTs reported change in VO2 peak, three
did 6-minute walking test (6MWT). Overall, VO2 peak and 6MWT were significantly
improved by 4.0 [2.4 - 6.6] mL/kg/min (N¼227, I2¼0.17) and 61 [37 - 85] m (N¼190,
I2¼0.0), respectively. QOL was evaluated by SF-36 in four RCTs, which demonstrated
significant improvements mainly in physical domains (Role-Physical:þ23.8 [12.6 -
35.0], N¼193, I2¼0.0) other than emotional well-being and social functioning. There
was no report on adverse events regarding exercise intervention.

CONCLUSIONS: Moderate exercise intervention among patients with NDD-CKD is
beneficial for exercise tolerance and QOL measured by VO2 peak, 6MWT, and SF-36.
These results should be verified by other objective and subjective indices in other CKD
populations especially with frailty.
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INTRODUCTION AND AIMS: A thorough geriatric evaluation of elderly subjects
affected by advanced chronic kidney disease (CKD) can help to individualize their ther-
apeutic and care program. However the overwhelming number of elderly patients
attending the nephrology clinics does not allow all of them to undergo a complete geri-
atric evaluation. Therefore we need to validate a reliable tool that can help to identify
those patients that will benefit the most from a complete clinical evaluation. Frailty is a
clinical definition that identifies patients suffering from cumulative deficits in different
domains, which give them a worse prognosis in terms of a greater risk of disability,
institutionalization and mortality. In this study we evaluated whether the assessment of
frailty can help to identify those patients that may benefit from a multi-disciplinary
approach.

METHODS: We evaluated 129 prevalent CKD elderly patients attending our outpa-
tient clinic, all subjects had a relatively stable renal function and were not on dialysis yet
(age� 65 years, eGFR< 45 ml/min). We excluded patients not able to collaborate and
those deemed to have a life expectancy<6 months. Frailty was defined in accordance
with the impairment in three or more domains of the Fried’s Frailty Phenotype scale
(FFP). Comorbidity was classified according to Comulative Illness Rating Scale
(CIRS).Nutritional status was evaluated using three different multiple choice tests:
International Society of Renal Nutrition and Metabolism (ISRNM), Malnutrition-
inflammation score (MIS), Geriatric Nutrition Risk Index (GNRI), Mini Nutritional
Assessment (MNA). Body composition was measured using a multifrequency bioelec-
trical impedance analysis device (BIA). Physical performance was evaluated using
Short Physical Performance Battery (SPPB); handgrip strength. Cognitive / psychologi-
cal evaluation has been determined using the Mini Mental State Examination (MMSE),
Clock Drawing Test and the Geriatriac Depression Scale (GDS).

RESULTS: We examined 129 prevalent CKD elderly patients attending our outpatient
clinic, 53% males, age 8066 years. Overall 49% of patients were classified as frail. Frail
(F-CKD) and not frail CKD patients (NF-CKD) showed the same burden of comorbid-
ities (CIRS comorbidity: 6,161,6 vs 5,361,8; p¼0,17; CIRS severity: 21,165,5 vs 19,1
65,2; p¼0,20). However F-CKD had a higher prevalence of protein energy wasting syn-
drome (37 vs 15%, p¼0,01), were more malnourished (MIS 8,165,3 vs 4,662,4;
p<0,001 and MNA 2464 vs 2662; p¼0,0004) and had less lean tissue than NF-CKD
subjects (lean tissue % 42,569 vs 52,4 610,9). F-CKD patients had also a worse overall
physical performance than NF-CKD at SPPB (5.062.4 vs 9.361.7; p<0.0001). Finally,
F-CKD had a more severe cognitive impairment (MMSE 25.763.4 vs 27.762.8;
p¼0.0015, Clock Drawing Test 2.661.9 vs 4.161.7 p<0.0001) as well as a greater
depression-index: GDS 11.065.6 vs 7.165.8 p¼0.001.

CONCLUSIONS: In our cohort the patients classified as frail according to Fried defini-
tion (i.e. F-CKD), were more frequently malnourished, sarcopenic and moreover they
had a reduced overall physical and cognitive performance. Therefore we suggest that
FFP may be a reliable tool to identify those elderly CKD patients that may benefit from
thorough geriatric evaluation.
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