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NUTRITION IN OLDER ADULTS ON PERITONEAL DIALYSIS
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Nutrition in older adults on peritoneal dialysis is an important
aspect of a patient’s clinical management as well as being influ-
enced by their overall well-being, both mental and physical. This is
especially pertinent asindividuals age, since the potentialimpact
of life changes and physical changes contribute to the development
of protein-energy wasting and potentially exacerbating sarcopenia
and wasting. This article provides an outline of the nutritional
issues to consider in older adults on peritoneal dialysis (PD).
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lder people can be vulnerable to experiencing nutri-

tional issues due to age-related changes manifested in
the physical, social, and psychological domains. Physically,
one’s resources change over time, with a natural decline in
muscle strength and physical functioning, taste changes, and
problems with dentition. Aging also brings with itanincrease
inthe occurrence of life-changing events such as bereavement
of loved ones, a sense of loss of independence, living with 1
or more long-term conditions, and changes in one’s living
environmentand home. Although psychologically, older people
may have developed a resilience brought on by life experience
(1), the changes highlighted above can precede the develop-
ment of a dampening of mood in the absence of meaningful
social support. All this can have a profound effect on one’s
nutritionalintake and status. Using the brief framework set up
above in the context of renal disease, the following practical
based guidance will describe the nutritional needs and support
required in older people on peritoneal dialysis (PD).

EXISTING GUIDELINES

Guidelines that focus on nutritionin PD do, in some cases,
reference older people on PD (Table 1). The guidelines offer
structured direction on how to nutritionally manage a patient
on PDin relation to protein and energy consumption but fail
to acknowledge the wider social issues and practicalities that
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could help nutritionally support the comorbid elderly, who
may also be frail.

NUTRITIONAL COSTS AND BENEFITS OF PERITONEAL
DIALYSIS

Peritoneal dialysisis a treatment that can incur nutritional
costs yet provide some benefits, depending on the individual.

It has been established that PD leads to the absorption of
glucose, the calorific value of which can range from 300 to
450 kcals per day depending on the type of PD undertaken,
dwell time, and peritoneal membrane transport status (7).
This side effect offers a nutritionaladvantage to anyone who'is
unable to meet their energy requirements through diet alone,
for example an older person with a poor appetite. However,
thisis a feature that can also promote undesirable fat distribu-
tion. Longitudinal body composition analysis showed that the
visceral to subcutaneous fat ratio was increased in incident
patients on PD compared with those onin-center hemodialysis
(8). In addition, obesity at the start of PD was found to be
associated with risk of death and technique failure (9).

The main nutritional cost of PDis the reqular and significant
loss of protein into the dialysate. Westra et al. demonstrated
that automated PD (APD) incurs a loss of approximately 10 g
of protein per 24 hours and is increased by dwell time and
number of night-time exchanges (10). Since older patients
frequently undertake APD, especially in the context of having
assisted APD, protein losses into the dialysate can be signifi-
cant. Protein intake in older people on PD was already found
to be suboptimal, at 0.95 + 0.29 g/kg/day (compared with
recommendationsin Table 1), without takinginto account this
protein loss (11). Episodes of peritonitis further exacerbate
the loss of protein into the dialysate (12).

Theimpact of protein lossis evidentin people on PD through
the consistently lower albumin levels observed compared with
thosein people on hemodialysis (HD). A large cross-sectional
study showed that the equivalent mortality risk in people on
PD compared with HD occurred at different albumin thresholds,
with albumin levels being 2 g/L lower in the population on PD
(13). Itis possible, therefore, that protein may be used more
effectively in PD patients than in those on HD. One possible
mechanism could be the greater correction and stabilization of
metabolicacidosis (as determined by bicarbonate levels)in PD,
whichis only corrected intermittently in HD. This may prevent
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TABLE 1
Examples of Existing Clinical Guidelines on the Recommended Protein and Energy Intakes in Adults on Peritoneal Dialysis and of

Older People Free from Renal Disease
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K/DOQI, 2000 (2) EDTNA/ERCA
European Guidelines
for the Nutritional
Care of Adult Renal

Patients, 2002 (3)

Proteinintake  1.2-1.3 g/kg/day 1-1.2 g/kg IBW/day

with at least 50% for active,

of high biological non-catabolic
value. patients.

At least 1.5 g/kg IBW/day
1.3 g/kg/day if with peritonitis
acutelyill.

35 kcal/kg/day for
less than 60 years

35 kcal/kg IBW/day,
including calories from
peritoneal absorption
of glucose (estimated
at 60-75%).

Energy intake

30-35 kcal/kg/day
for more than

60 years. For both,
include calories

from peritoneal
absorption of glucose
(estimated at 60%).

30-35 kcal/kg IBW/day
in elderly and those
with reduced activity.

UK Renal Association
Nutrition in CKD,
2010 (4)

1.2 g/kg IBW/day

30-35 kcal/kg
IBW/day depending
upon age and
physical activity.

British Dietetic
Association, Protein
Requirements in
Dialysis, 2013 (5)

1.0-1.2 g/kg IBW/day
in conjunction with
adequate energy
intake.

Position paper from
the PROT-AGE Study
Group, 2013 (6)

Over 65 years and free
from renal disease:
1.0-1.2 g/kg/day

Over 65 years, free
from renal disease and
exercising or active:

>1.2 g/kg/day.

K/DOQI = Kidney Disease Outcomes Quality Initiatives; EDTNA/ERCA = European Dialysis and Transplant Nurses Association/European Renal Care
Association; UK = United Kingdom; CKD = chronic kidney disease; IBW = ideal body weight.

the muscle catabolism associated with metabolic acidosis
(14,15) by potentially influencing muscle protein synthesis,
breakdown, or both.

Recent ESPEN guidelines (European Society of Parenteral
and Enteral Nutrition) recommend that healthy older adults
need higher protein intakes than previously thought to coun-
teract the processes in aging that resultin a decline in protein
synthesis (16). This is thought to be especially relevant in
inflammatory conditions which lead to increased catabolism. In
people on PD, chronicinflammation can arise as a result of the
PD solutions, catheter, and presence of peritonitis. Therefore,
ESPEN has recommended thatall healthy olderadults (65 years
orolder) aimfora proteinintake of 1.0 - 1.2 g/kg/day. This fur-
ther highlights that proteinis critical for older adults, especially
inatreatmentsuch as PD, to maintain muscleintegrityand help
prevent sarcopenia and the loss of function which can ensue.

Practically, achieving a protein intake of 1.0 - 1.2 g/kg/
day can be challenging for older adults. This is especially dif-
ficult when the diet is predominantly vegetarian or vegan,
which can commonly occur amongst populations from certain
cultural backgrounds. Supplementing protein in the diet
can occur either through commercial preparations such as
protein powders or through home-made preparations such
as using skimmed milk powder to fortify foods or drinks. The
nutritional value of the entire supplement, however, must
be considered. For example, 20 g of skimmed milk powder

contains approximately 7 g of protein (with a good compliment
of essential amino acids); however, it also contains approxi-
mately 360 mg/ 9 mmol of potassium and 200 mg/6.5 mmol
of phosphorous. In contrast, 2 large egg whites contain the
same amount of protein yet only 120 mg/3 mmol potassium
and 26 mg/0.9 mmol phosphorous. Therefore the choice of
protein supplement must be made on an individual basis on
whatisacceptable toand clinically appropriate for the patient.

Nutrineal (Baxter, Compton, UK) (1.1% amino acid contain-
ing dialysate), a bag designed to improve protein balance, as
wellas being free from glucose, can be used as a single bagand
has shown to improve albumin levels when hypoalbuminemia
is present (17). About 18 g of amino acids are absorbed from a
single 2-L bag. Calorie consumption during the exchange helps
to enhance a positive protein balance as it inhibits protein
degradation (18). The use of Nutrinealis not widespread due
toatrend towards metabolicacidosisand anincreasein uremic
symptoms (usually with the use of 2 bags) and due to the dif-
ficulties in consuming the additional calories required during
the exchange—often a challenging prospect for patients who
have a poor appetite and intake.

NUTRITIONAL STATUS OF OLDER ADULTS ON PD

The prevalence of states of under- and over-nutrition
in older people on PD is unlikely to be solely related to the
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influence of renal disease and its treatment but will also
depend on the patients’ cognitive and physical functioning
as well as their social, physical, and cultural environment, all
of which influence eating habits. Malnutrition is common in
dialysis patients. Using subjective global assessment (SGA) as
a nutritional assessment tool (which is often regarded as the
gold standard), the cross-sectional prevalence of malnutrition
inItalian older patients on dialysis (both PD and HD) was 51%,
compared with only 27 - 31%in younger age groups. No differ-
ences were noted between dialysis modalities (19). This equal
distribution of malnutrition in older people on either dialysis
modality was confirmed in an English cross-sectional study
where only 22% of the 106 participants aged 65 — 89 years
were found to be at risk of malnutrition. This same study noted
a potential for over-nutrition, as 52% had a BMI of > 25 kg/
m? (indicative of being overweight). Interestingly, 35% of
people in this overweight group were found to be at risk of
malnutrition (11). Therefore, being overweight, especially
in parts of the world where obesity is increasingly prevalent,
may mask the presence of malnutrition. In older people,
this is termed sarcopenic overweight or obesity, where the
reduction of lean mass is occluded by increasing fat mass
and worsening malnutrition, which in turn negatively influ-
ences survival. In cases where the treatment (i.e. PD) results
in the reduction of available protein, sarcopenic obesity is
a potential occurrence.

Assessment of nutritional status is thereforeimportant, as
malnutrition is not always visually apparent. The latest diag-
nostic test to establish protein-energy wasting, developed by
Fouque etal. (20), uses a combination of factors: biochemical
criteria; low body weight, reduced total body fat, or weight
loss; decrease in muscle mass; and low protein or energy
intakes. The latter 2 criteria are not readily accessible and
require skilled assessments, usually by dietitians. Screening
tools can be used to determine the potential presence of risk
factors for protein-energy wasting. However, at present, there
are none that have been validated for older people on PD. We
therefore rely on assessing patients based on their own self-
reported intake and factors influencing this.

SALT INTAKE AND VOLUME CONTROL IN OLDER PEOPLE ON PD

The use of salt restriction (together with volume con-
trol) can be overlooked as an effective method to control
hypertension in patients on PD. Many patients on PD are
fluid overloaded when compared with those on HD. This can
contribute significantly to the presence of hypertension.
Studies have shown that there is a relationship between salt
intake and blood pressure, either through the addition of salt
to the diet (21) or through implementing salt restrictions
(22) and observing the impact on blood pressure in patients
on PD. Saltintake is restricted to less than 6 g per day with
the aim of mediating increased fluid intake. Restrictions
lower than this may have a negative impact on intake, espe-
ciallyin older people who may be more reliant on ready-made
processed foods.

NUTRITION IN OLDER ADULTS ON PD

SYMPTOMS IN OLDER ADULTS ON PD AND IMPACT
ON NUTRITION

Patients on PD experience more gastrointestinal symptoms
than gender- and age-matched medical outpatients without
renal failure, in particular abdominal pain, laxative use, and
irritable bowel syndrome (23). Further detailed assessment
of gastrointestinal symptoms found that patients on PD
experienced significantly more dyspepsia, epigastric burn-
ing, bloating, postprandial fullness, and early satiety than
patients on HD (24). These symptoms are likely to compromise
nutritionalintake in patients on PD. The nutritionalintake of
older patients on HD compared with PD was found to be the
same (11). This may be because older patients on HD have a
compromised intake due to reasons such as time away from
home and prolonged recovery time post-HD. This suggests
that although the spectrum and etiology of symptoms might
vary depending on dialysis modality, theimpact on nutritional
intake remains similar. Being aware of these gastrointestinal
symptoms can allow for their management which in turn may
help improve nutritionalintake in older people on PD.

PSYCHOSOCIAL INFLUENCES ON EATING IN OLDER ADULTS
ON PD

The causes of protein-energy wasting are multifactorial,
and in older people, there is a greater probability that these
are related to the social environment. The National Institute
of Health-sponsored Hemodialysis (HEMO) study showed
that half of approximately 1,900 people (of all ages) treated
with HD relied on others for shopping and food preparation
(25). The presence of others during meal times can sig-
nificantly increase calorie intake in homebound older people
(26). Johansson et al. showed that older adults, regardless
of dialysis modality, had lower energy intakes with fewer
social networks (11). In addition, there was an independent
relationship between worsening nutritional intake and lower
mood (depression), worse physical functioning, and poorer
socio-economic status. Although some of these factors are
not modifiable, some may be, such as the logistics of ensuring
accessibility to adequate meals in the absence of an existing
social network.

DIABETES AND NUTRITION IN OLDER ADULTS ON PD

Thereis a high prevalence of diabetes amongst older people
on PD. In chronic kidney disease, there is an increased poten-
tial for hypoglycemic events due to the prolonged action of
hypoglycemic agents including insulin caused by decreased
clearance, as wellas decreased gluconeogenesis by the kidney.
The glucose absorbed from the dialysate during PD has been
found to lead to anincrease in blood glucose concentrations
(27), leading to an increase in insulin requirements (unlike
that seen when commencing HD, which often leads to a
reduction in insulin requirements). This increase in blood
glucose concentrations may prove beneficial for older people
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because it mediates the risk of episodes of hypoglycemia and
consequently of events such as falls. Diabetes organizations
recommend this approach where older adults are vulnerable,
i.e. physically frailer, are experiencing cognitive dysfunction,
or have a shorter life expectancy (28).

SUMMARY

Insummary, older people may be more vulnerable to nutri-
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