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Overview

 Frailty and malnutrition in CKD
« Effective dietary interventions for frailty
* The intersection of frailty and gastrointestinal symptoms



Frai lty defined as an increased vulnerability to
stressors across multiple bodily systems

Sarcopenia*

Frailty is an emerging health burden
and is distinct concept from multi-

morbidity and from disability

- a dynamic, multi-factorial process

- cognitive and psychosocial
components in addition to the physical
components

- Poor nutrition is considered a
modifiable risk factor




Malnutrition and frailty are distinct conditions that share many common characteristics, causes,
risk factors

Malnutrition: substantial loss of body weight, reduced oral intake, symptoms effecting
intake, reduced physical function, muscle and fat losses

Frailty: generalised weakness, reduced mobility
« Effects of each condition are compounded when they present together

Malnutrition is associated with a 4x increase in risk of frailty in older adults
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« Majority of studies are in dialysis

 Frailty 30-80% HD, 44-72% PD'*, 62% CKM*

« Compared to not frail / pre-frail, people on dialysis who are frail:
- Lower albumin, Hb?

Lower IDWG?

Increased inflammatory markers (IL-6, TNF-alpha, CRP)?2

Osteoporosis?
Reduced QolL3

Similar survival3

« Malnutrition and high gastrointestinal symptom burden predict frailty*
« 89% of people who were malnourished were also frail; 50% who were frail were malnourished*
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Frailty: 2-year survival analysis
In CKM, frail people have a 40% increased rate of death (HR =1.42, 95% Cl 0.71, 2.84, p=0.3)
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Malnutrition
In CKM, malnourished people have Z2-fimes the rate death as those who are well nourished
(HR = 2.10, 95% CI 1.13, 3.90, p=0.02)
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Effective dietary interventions



International conference of Frailty and
Sarcopenia 2019

 Nutritional/protein supplementation when weight loss or under nutrition
diagnosed

 Nutritional/protein supplementation paired with physical activity prescription
* Development of a comprehensive management plan:

- Polypharmacy

- Sarcopenia

- Treatable causes of weight loss and

- Causes of fatigue

Dent. J Nutr Health Aging. 2019; 23(9)



Systematic review, meta-analysis
Nutritional supplements +/- exercise

De Moraes. Nutr Revs. 2021; 79(8)

* 17 RCTs, n=1564 older people
« 7 studies excluded people with CKD, only 1 study explicitly allowed CKD
e Study duration: range 7-24 weeks

Interventions

* 15 studies (88%) used nutritional supplements (6 protein only, 7 protein-energy, 2 energy only
supplements)

- median 15¢g protein, median 275kcal energy

2 studies (12%) nutritional education

Only 5 studies reported total protein intake (supplement + diet): range 1.2-1.5g/kg/day

Only 1 study reported on total protein intake of control group: 0.8g/kg/day

7 studies used multifactorial intervention including exercise vs control interventions without
nutritional component
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Physical functioning outcomes X nutrition + exercise
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Very low to low level of certainty of evidence
Frailty not always well defined

Short follow up

Limited number of studies

Lack of patient reported outcomes (e.g., quality of life) and clinical outcomes (e.g.,
hospitalisations)

Lack of data in CKD
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« CKD guidelines don't distinguish based on age: 0.6g/kg/day’
*No protein studies in CKD elderly populations

« PROT-AGE Study Group (2013) 2To maintain and regain muscle, older adults
require more protein

- General elderly population 1-1.2g/kg/day

- Acute and many chronic diseases need up to 1.5g/kg/day
- CKD elderly eGFR <30ml/min/1.73mZ 0.8g/kg/day

- CKD elderly eGFR >30ml/min/1.73mZ >0.8g/kg/day

 PROT-AGE recommend increased protein intake as a strategy to reduce the risk
of frailty

1Ikizler. Am J Kidney Dis. 2020;
2 Bauer. J Am Med Dir Assoc. 2013; 14(8)



Protein: observational studies

 N=4789 CKD, mean age 78 years, CKD stages 1-3b
Mean protein intake 1.15 (0.37)g/kg/day, 68% from animal source
9.4% frailty

Higher total protein intake associated with reduced mortality in both those with CKD and
non-CKD.

Compared to 0.8g/kg/day:
- 1.0g/kg/day HR 0.88 (95% CI 0.79-0.98)
- 1.6g/kg/day HR 0.67 (95% CI 0.51-0.89)

No impact from protein types (animal vs plant protein)

Carballo-Casla. JAMA Network Open. 2024; 7(8)
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Protein: observational studies

Reflected in other studies observational studies showing:

Sig reduction in mortality with MPD (>0.8g/kg/day) vs LPD (0.6-0.8g/kg/day)'or no
association between protein and mortality?

Faster decline in eGFR with higher protein intake BUT No diff in risk of progressing to
kidney failure!

Sig inverse relationship between protein and mortality in >65 years'

LPD associated with lower energy, fat and CHO intake?

- LPD more likely to be frail, malnourished and have reduced physical performance
(SPPB)?

1 Watanabe, Nutrients. 2018;10(11)
2 Kwon. Front Nutr. 2022;9
3 Torreggiani. Nutrients. 2021. 13(12)
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Novel dietary approaches

Microbiome
- gut-muscle axis = sarcopenia

- Anorexia

Dietary patterns - anti-inflammatory (e.g., Mediterranean diet)

Anti-oxidants - micronutrients, carotenoids

Ultra-processed foods

Lochlainn. Nutrients. 2021;13



Do gastrointestinal symptoms impact

frailty in elderly CKM population?




Prevalence of Gl symptoms
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More severe gastrointestinal symptoms (2.7x) and malnutrition (5.6x) significantly predicted frailty

Frailty: median 3 symptoms (vs 2)
McLean. J Ren Nutr. 2024; 34(2)



Strategies for Gl symptoms

Anorexia - target cause - need to consider psychosocial factors,
dietary strategies to enhance caloric and protein intake

Dry mouth - replace saliva, stimulate saliva, moderate dietary sodium

Taste changes - match type of taste change to the intervention, oral
hygiene

Brennan. J Ren Nutr. 2020;30(5): 368-379
Dawson. J Ren Nutr. 2021; 31(1)




Taste plate: suggested management strategies (taste changes in advanced CKD factsheet)

https://stgrenal.org.au/for-health-

professionals/learning-

resources/symptom-

management/taste/

Examples of foods in each category

Bitter foods Coffee, tea, alcohol (e.g. beer, wine), chocolate

Acidic/sour foods Lemon and lime juices, carbonated drinks, vinegars

Carbohydrate-based foods Honey, maple syrup, fruit juices, tomato, beetroot

Menthol Mints, chewlng_gums



https://stgrenal.org.au/for-health-professionals/learning-resources/symptom-management/taste/
https://stgrenal.org.au/for-health-professionals/learning-resources/symptom-management/taste/
https://stgrenal.org.au/for-health-professionals/learning-resources/symptom-management/taste/
https://stgrenal.org.au/for-health-professionals/learning-resources/symptom-management/taste/

Summary

* Frailty (and malnutrition) is common in CKD, particularly the elderly

 Lack of studies in CKD (and in general)

* Unlikely that nutritional supplements alone will resolve frailty - need exercise
- ? Adequate duration

» Elderly CKD patients may benefit from increased protein intakes

* 77 Microbiome, anti-oxidants, anti-inflammatory diets (e.g. Mediterranean dietary
patterns)

« 77 Gl symptoms should be targeted as an intervention to slow progression /
development frailty

Need more data on potential mechanisms and trials.
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