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Malnutrition in the Elderly Patient on Dialysis

Antonio L acquaniti, Davide Bolignano, Susanna Campo, Carlo Perrone, Valentina Donato,
Maria Rosaria Fazio, Antoine Buemi, Alessio Sturiale, and Michele Buemi
Department of Internal Medicine, University of Messina, Messing, Italy

Approximately one-third of all dialysis patients have mild to
moderate malnutrition, while 6-8% have severe malnutrition,
which is associated with increased morbidity and mortality rates
and numerous pre-existing factors directly correlated with, or
existing prior to, replacement hemodialysis. However, moderate
to severe malnutrition (present in 10-30% of dialysis patients) is
a prevalent cause of death among the elderly. Many of these
patients have a particularly unstable cardiovascular and meta-
bolic status that, independent of any underlying uremia and/or
dialysis, impacts negatively on both their quality of life and clin-
ical status. Moreover, their condition is often further exacerbated
by dialysis itself, with its acute (e.g., hypotension and sensorial
alterations) and chronic complications, including an exacerbation
of malnutrition and systemic vascular disease. Malnutrition can
occur secondary not only to erroneous dietary choices or uremia,
but it may also depend on the patient’ s level of toleranceto dialy-
sis and on the dialysis modality. Despite the improvements made
to dialysis techniques, the nutritional condition of elderly
patients on dialysis for chronic renal failure remains a cause for
concern. In this patient category, it is therefore mandatory to
ensure the daily supervision of nutritional status and early control
when thefirst signs of malnutrition appear.

Keywords malnutrition, uremia, diadysis, elderly, quality of life

INTRODUCTION

An dtered nutritional status, frequently encountered in
elderly patients with chronic renal failure (CRF), progres-
sively deteriorates as renal function worsens. Findings
made inthe NHANES 11 study on elderly patients with cre-
atinine clearance levels below 60 mL/min showed that 31%
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of patients were undernourished. As shown at multivariate
analysis (OR: 3.6; 95% CI, 2-6.6), a creatinine clearance
level (CL) below 30 mL/min plays an important role
(OR:1.1; 1C:2.1-3.7), comparable to that of heart failure,
in determining malnutrition, whereas age does not appear
to have a significant influence (OR:1.1 in patients aged
70-79 years and 1 in patients >80 years).[!

As CRF progresses, the dietary uptake of protein
decreases, minimal levels being reached when renal
function worsens (0.66 g/kg/day with creatinine clearance
<24 mL/min).14

In North American guidelines (Kidney Dialysis Out-
come Quality Initiative, KDOQI), it is suggested that a
periodical assessment should be made of nutritional status
once every three months, utilizing as markers body weight
(comparing it with average national values), albuminemia,
and protein consumption. In subjects older than 60 years
of age with limited physical activity, the recommended
caloric intake is 3035 kcal/kg/day, while for more active
patients, it is identical to that of their younger counter-
parts, at > 35 kcal/kg/day. The presentation of clinical
signs of undernourishment, suggesting a deterioration in
the patient’s condition, indicates that dialysis should soon
be started.”®!

In a retrospective study, Holland et al. found that
among 362 undernourished pre-dialysis subjects, hospital-
ization was required in 57% cases before or at the same
time of the start of diaysis.

At univariate analysis, it was found that advanced
age, cardiovascular co-morbidities, vascular nephropathy,
anemia, and CRF were significant predictive factors of
non-elective hospitalization among pre-dialysis. The mor-
tality rate during this pre-dialytic period is high, reaching
about 10%.1

In patients on dialysis—the elderly in particular—an
insufficient caloric and protein intake is associated with an
increase in morbidity and mortality rates. Death from
cachexy is not rare among dialysis patients older than 70
years of age.
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Numerous hormonal and depl etive elements concur in
the pathogenesis of malnutrition, and while some can be
ascribed to diaysis itself, most occur secondary to an
insufficient dietary intake. It is therefore of great impor-
tance to pay particular attention to the patient’ s diet, which
should include at least 1 to 1.5 g of protein, 50% of which
should have a high organic content, and an energy content
of 35 Kcal/Kg/day in patients whose BMI is within the
normal range.

Approximately one-third of al diaysis patients have
mild to moderate malnutrition, while 6-8% have severe
malnutrition, associated with increased morbidity and
mortality rates, and with numerous pre-existing factors
directly correlated with or existing prior to replacement
hemodialysis. However, moderate to severe malnutrition,
present in 10-30% of dialysis patients, is a prevalent cause
of death among the elderly. Many of these patients have a
particularly unstable cardiovascular and metabolic status
which, independent of any underlying uremia and/or dial-
ysis, impacts negatively on both their quality of life and
clinical status. Moreover, their condition is often further
exacerbated by dialysisitself, with its acute (e.g., hypoten-
sion and sensorial aterations) and chronic complications,
including an exacerbation of malnutrition and systemic
vascular disease.

The plasma abumin level is the most important
known prognostic factor for survival in patients on dialy-
sis. It has been demonstrated that plasma abumin levels of
< 4 g/dL are associated with an increased risk of death.
Therefore, preventing malnutrition in dialysis patients not
only incurs decreasing morbidity but also increasing sur-
vival rates, with a consequent reduction in the social costs
of chronic kidney disease. Furthermore, according to the
1997 guiddines of the National Kidney Foundation Diaysis
Outcome Quality Initiative (DOQI), abumin should be
used to assess the efficacy of dialysis and should also play a
rolein determining the appropriate moment to start dialysis.

Findings made in epidemiologic studies demonstrate
that malnutrition islinked, especialy in elderly patients, to
an increase in morbidity, mortality, and hospital stay, with
a consequent increase in hedthcare costs, whatever the
underlying disease.

Dialysis registries are of little help in assessing the
role of cachexy and malnutrition as causes of death, as
these conditions are rarely registered as such. However,
even in registries that allow for them to be recorded,
such as the ERA/EDTA Registry, they are seldom men-
tioned, probably because their role in causing death is
underestimated.

It has been suggested that because the numerous fac-
tors involved in malnutrition can be considered the result
of two main underlying mechanisms, malnutrition itself
can be divided into two main types of mechanism:
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e Type 1. Manutrition occurring secondary to reduced
caloric and protein uptake and associated with the CKD
per se or with its related factors; and

o Type 2. Malnutrition due to chronic systemic inflamma-
tion and linked to diaysis-related co-morbidities and
complications (e.g., recurrent infection, heart failure),
which can be considered the consequence of the “non-
physiological” nature of the treatment itself.l!

In both cases, and in the many overlapping condi-
tions, a reduction is found in the fat-free mass (FFM),
which normally accounts for 75-80% of body weight. It
has been demonstrated that a decreased FM, rather than an
increased fat mass (FM), is the cause of the higher morbility
and mortality rates in the above patient category. More-
over, whatever the co-morbidities, in each malnutrition
typeit is possible to distinguish between factors related to
uremia and those related to dialysis.

UREMIA-RELATED FACTORS

Already present during the course of conservative
treatment, uremia-related factors include a reduced
appetite, a negative nitrogen balance, and a reduced mus-
cle mass. Consequently, many patients starting on replace-
ment therapy aready present clear signs of malnutrition.
Moreover, during replacement therapy, some subjects
mistakenly continue to adhere to pre-dialytic dietary
habits, overestimating the advantages of a hypoproteic
diet, without professional counseling being provided by
a dietician with a view to achieving the correct nutri-
tional balance. In addition, many patients develop anorexia
due the gastroenteric side effects (e.g., nausea, esoph-
agitis, gastroparesis, constipation) of pharmacological
treatment.

A spontaneous reduction in protein consumption acts
in synergy with a persistent catabolic state caused by met-
abolic acidosis and some hormonal factors. Metabolic aci-
dosis, typically an early-stage complication of renal failure
exacerbated by an increase in the levels of blood potas-
sium and phosphates, tends to worsen as rena failure
progresses, and its negative effects on protein catabolism
areonly partialy controlled by diaysis.

In uremic patients, several quantitative and qualitative
hormonal alterations influence protein synthesis. Leptin
levels in particular, typically augmented during kidney
failure (due to a reduced renal or dialytic clearance), have
been considered as possible factors contributing to malnu-
trition. In addition, the close correlation found between
leptin levels and fatty mass, also present in patients on
diaysis, suggests that leptin might be used as another
“marker” in assessing body composition.®
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DIALYSISRELATED FACTORS

Patients undergoing diaytic treatment require an
increased carbo-proteic intake. While the nitrogen balance
can be maintained in healthy subjects by a protein con-
sumption of 0.5 g/kg/die, dialytic patients should ingest at
least 1g/Kg/die of protein in order to maintain a positive
nitrogen balance. Because periodic dialysis worsens the
catabolic processes typical of the pre-dialytic phase, it
causes increased cardiac output, aters thermal balance
(hence requiring enhanced thermogenesis), and increases
energy consumption. Furthermore, many nutrients (e.g.,
amino acids, proteins, and glucose) arelost during adialysis
session.

In particular, during dialysis, thereis arapid, progres-
sive, and prolonged loss of amino acids, secondary to simple
diffusion in the dialysate. In order to maintain amino acid
homeostasis, catabolic processes, mainly involving muscle
mass, are triggered in an attempt to normalize the circul at-
ing amino acid pool. The regular repetition of this mecha-
nism may be partly responsible for the irreversible muscle
wasting found in elderly patients on chronic dialysis.!”!

Veeneman et al. have studied the effects of an orally
administered nutritive bolus supplement (yogurt enriched
with 45g of protein and 1100 kcal once every 30 minutes
during dialysis) on protein metabolism by applying stable
isotope infusion techniques using [1-*3C] valine as a tracer.

Patients undergoing this treatment were found to have
apositive protein balance during the dialysis session.[®l

Other dialysis-linked factors influencing protein bal-
ance include the dose of dialysis, the liquids used, and the
biocompatibility of the treatment. A direct relationship has
been found between dialysis dose, measured with the Kt/V
index, and the rate of protein catabolism; this suggests that
the dialysis dose may influence the patient’s nutritional
status. However, it is important to bear in mind that pro-
tein catabolism is not aways a reliable marker of protein
intake. Reduced treatment biocompatibility is aso an
important cause of malnutrition. In addition, the patient on
didysisisalso at risk of exposure to numerous inflamma
tory stimuli, due to the contact between the patient’ s blood
and the dialysis membranes.

Any endotoxins present in the diaysis fluids may
reach the bloodstream, especialy if highly permeable
membranes are used, thus causing mononucleate cells to
secrete cytokine, IL-6 in particular. The presence of
chronic inflammation, the reduced synthesis of albumin,
and the increased production of protein in the acute phase
can thus contribute to the onset of malnutrition.[®

A question of crucial importance, which has been
neglected in literature, is whether irregular eating habits
linked to the rhythm of dialysis can influence protein
metabolism in elderly patients. In one study, protein
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consumption was 10% greater on dialysis-free than on
diaysis days, and Bellizzi et al. have demonstrated that, in
some elderly patients, the seventh interdialytic day is asso-
ciated with areduction in food consumption in the region
of 40%.°

EVALUATION OF NUTRITIONAL STATUS

Unfortunately, the current lack of methods or bio-
humoral indices allowing the straightforward and accurate
identification of nutritional status of the patient hinders
any satisfactory evaluation of the nutritional status of
patients on dialysis; the use of any single parameter is
inadequate for the diagnosis of malnutrition, as several are
required.

Traditionally, a distinction is made between biochem-
ical parameters for studying protein status and the nutri-
tional uptake of energy and protein and anthropometric
parameters for evaluating the body composition.

Biochemical Parameters

The most frequently used and tested biochemical
parameters are serum concentrations of albumin and preal-
bumin; also, slight reductions in these proteins are statisti-
cally associated with an increase in mortality. Albumin is
influenced by the hepatic capacity for synthesis, has a
half-life of about 20 days, and istherefore alate marker of
malnutrition in patients on diaysis; pre-albumin has a
shorter half-life (i.e., two days) and is therefore an early
indicator, albeit widely questioned, because it is metabo-
lized and excreted mainly by the kidney. One of its limita-
tions depends on the fact that hypo-albuminemia may be
caused by other co-morbid factors associated with an
increased mortality rate.

However, notwithstanding the numerous factors that
can influence albuminemia, it depends first and foremost
on an insufficient protein uptake. In order to ensure a cor-
rect nutritional status, the daily protein uptake must be
regularly controlled by the dietician; a consumption of at
least 1 g of protein (1.2-1.3 g for patients on peritonea
dialysis) per kg ideal body weight is required, with an
overall caloric intake of no less than 35 Kcal per kg of
body weight. The correction of hypo-albuminemia takes
time, even when high-quality dialysisis used and nutrition
is carefully controlled, and it can call for the long-term
provision of oral and parenteral nutritional supplements,
with variable results.

In the general population, a high index of body mass
(BMI, expressed as Kg/m) is associated with an increased
incidence of cardiovascular disease and al the causes of
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mortality. However, the effect of over-weight (BMI rang-
ing from 25 to 30) or obesity (BMI >30) in elderly patients
with chronic renal failure who undergo maintenance
hemodialysis therapy is, paradoxically, characterized by
an opposite effect; for example, a high BMI is associated
with alonger survival [!% Possible causes of this may be a
greater hemodynamic stability, aterations in circulating
cytokines, and interactions between endotoxins and lipo-
proteins, with the induction of the complex malnutrition—
inflammation syndrome. This inverse epidemiology may
have important implications in the management of dialysis
in elderly patients, as this type of population has a high
mortality rate. An investigation into the causes and effects
of theinverse epidemiol ogy of obesity in patientson dialy-
sis may lead to the evaluation of and research into other
interesting possible epidemiological paradoxes, including
classical risk factors such as arterial hypertension, serum
levels of cholesterol, and blood concentrations of
homocysteine, being evaluated in populations at a high
risk, such as the elderly, and subjects with heart failure,
cancer, or AIDS.1

Another sensitive and early indicator of malnutrition
is atransferrinemia, a parameter revealed in many dialysis
centersin the common evaluation of the iron status; how-
ever, the variations linked to malnutrition during therapy
with erythropoietin and iron administration have not yet
been well documented. Another available biochemical
parameter is the growth factor (IGF-1); values of less
than 300 mg/L are highly specific indicators of severe
mal nutrition.

Other indicators that should be evaluated in order to
obtain an objective picture of the patient’s nutritional sta-
tus are predialytic values of azotemia, creatininemia,
kaliemia, phosphatemia, and cholesterolemia; low pre-
dialysislevels of azotemia and crestininemia should always
be interpreted in the context of diaytic dose and intradia-
Iytic variations in the concentrations of urea. Predidysis
hypochol esterolemia, hypopotassemia, and hypophospho-
remiaare usualy vaid indicators of malnutrition, for which,
of course, there are no iatrogenic determinants. Finally, an
important index is dietary protein intake (DPI), which can
be obtained from the patient’ sdiary or at an interview con-
ducted to obtain information on the patient’s diet; in the
stable patient, it is correlated with the equivalent protein
nitrogen appearance (PNA) or with the protein catabolic
rate (PCR) normalized for kg of body weight.

Anthropometric Parameters
The principal anthropometric measures and tools used

to evauate the body composition in the population on hemo-
dialysisarewell known, but their sensitivity and reliability in
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detecting the early stages of nutritional disturbance have
not yet been well documented. Because the percentages
determined for body composition vary markedly, depend-
ing on the technique used, it is important to use the same
evaluation system in each patient throughout the course of
treatment. The principal instrumental analyses, dual X-ray
photon absorptiometry (DEXA) and bioimpedenziometry
(BIA), alow the determination of the thin mass, the fatty
mass, and total body water. Unlike DEXA, which requires
recourse to complex tools, BIA is easy to perform, non-
invasive, and can be undertaken routinely and directly at
the patient’s bedside. The method has proven useful in
evaluating variations in the corporeal composition,
although it accurately determines only body water content.
In fact, in patients on hemodialysis, the measures used are
influenced by the different states of hydration in each case,
and therefore must be accompanied by anthropometric
measures appropriate for patients on dialysis. As they are
easy to perform, anthropometric measures are currently
the most widely used in determining corporeal composi-
tion. They are evaluated using plicometry which, however,
is limited by the subjective nature of the evaluation and
the quality of the picometer utilized. Another method,
subjective global assessment (SGA), is clinically valid
and useful in evaluating the proteic-energetic nutritional
status of patients on dialysis, based on an objective
examination and clinical history. The dietary history has
been found useful, above all because it reveals the most
deficient caloric quota in patients and, moreover,
because it allows the identification not only of malnour-
ished patients, but also, and above al, those at risk of
developing malnutrition.

THERAPEUTIC APPROACH

Therapeutic approaches for preventing or treating
malnutrition must be applied in the pre-dialysis phase of
conservative therapy. The available strategies are numerous:
some of them are simple, while some are more complex
(see Figure 1).

Simple Approaches

These include dietary prescriptions, correction of aci-
dosis, adequate therapy for co-morbid conditions, and the
maintenance of an adequate dialysis dose. With an ade-
guate or optimal dialysis dosage, anorexia and catabolism
can be reduced, this being achieved through the correction
of acidosis and/or resistance to anabolic hormones such as
insulin, IGF-1, and GH. Optimal dialysis calls for a Kt/V
greater than 1.2 and probably nearer to 1.4.
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Figurel. Schematic of malnutrition trestment in uremic elderly.

Regarding the type of dialysis given, it is known that
the risk of inducing or worsening proteic malnutrition is
increased in patients on peritoneal dialysis, due to the loss
of proteins through the peritoneum. In fact, while proteic
losses are minimal in patients on hemodiaysis, they reach
5-15 g/die in CAPD, further increasing to as much as
20-25 g/die in case of peritonitis; following peritonitis,
the reintegration of the losses can call for a period of as
long as eight weeks. A category of patients at risk of
developing malnutrition consists of the so-called “high-
transporters’; it has been demonstrated that these patients
lose alarger quantity of proteins with the peritoneal efflu-
ent, and are therefore at a higher risk of malnutrition than
“low-transporters.” It is important to bear in mind that an
inadequate dialysis dose can induce malnutrition.

Moderate and Complex Interventions

These consist of nutritional interventions and drug
therapy. An attempt has been made to improve nutritional
status by increasing the dietary uptake with recourse to
dietary counselling and proteic-caloric supplementation.
However, efforts are often thwarted by anorexia and
atered palatability and gustatory acuity for foodstuffs.
The dietary limitations for the elderly patient on dialysis
should be reduced to a minimum, and hyperpotassemia
and hyperphosphatemia should not be corrected by mak-
ing dietary restrictions, which can limit the proteic uptake,
but by evaluating the adequacy of dialysis and vascular
access and utilizing pharmacologic therapy (phosphate
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binders). Patients on a hypoproteic diet during the pre-
dialytic phase should be instructed regarding the need to
increase their proteic consumption to a minimum of 1 to
1.3 g/kg/die.

Ora dietary supplementation has been examined in
some studies, but the use of these supplementary food
products is limited due to their poor palatability and high,
non-refundable, costs.[*Y

Enteral nutrition has the advantage of alowing the
daily administration of essential nutrients according to
specific needs, and the possibility of utilizing concentrated
formulas in order to obviate water overload. The findings
reported in a meta-analysis conducted by Stratton et al.
demonstrate the benefits of these pre-packed supplements
in elderly patients on dialysis.*2

A European prospective randomized multicenter is
now underway to evaluate patients on hemodialysis who
have an insufficient diet and biological indicators of initial
malnutrition in order to ascertain the efficacy of a concen-
trated supplement (Renilon, 2 kcal/mL-500 kcal/day); the
findings should be available before the end of 2008.

Parenteral nutrition given during the dialysis session
also has a positive effect, improving the nutritional status
and reducing the mortality rate of patients on treatment.[*%l

Pharmacological Treatment

Numerous drugs have been utilized in the treatment of
malnutrition in elderly patients, though without always
yielding evident benefit.

Anti-emetics

Methoclopramide, which stimulates upper Gl tract
motility without affecting gastric, biliary, and pancreatic
secretion, enhances the tonus of the lower esophageal
sphincter and promotes gastric voiding. It is particularly
appropriate for the gastro-paretic diabetic patient.

Hormones

The administration of rhIGF-1 twice aday is of poten-
tial toxicity (joint pain, nausea, hypoglycemia, cardiac
arrhythmia). Thishasled to a preference for rhGH, which is
of low toxicity and can be administered three times a week;
in cases of infection, however, patients can become resistant
to the anabolic action of rhGH. In some cases, rhGH has
been associated with intradiaytic parenteral nutrition.

Recently, moreover, the anabolic properties of andro-
gens have been demonstrated in elderly patients with renal
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failure. Fatigue and physical capacity have been amelio-
rated with nandrolone.ln elderly hemodiaysis patients
administered erythropoietin, Gascon et a. randomized
subjects for the administration of 200 mg nandrolone a
week for six months, interrupting erythropoietin in agroup
of 14 patients, and giving erythropoietin without nan-
drolone to another group of 19 patients. Patients who
received nandrolone presented an increase in muscle mass
of 2 kg and hemoglobin levels of 96 to 110 g/L. Plasma
albumin levels decreased in the erythropoietin group, but
were constant in the nandrolone group. In the nandrolone
group, the lipid balance was modified, with an increase in
triglycerides and a diminution in HDL-cholesterol. On the
other hand, Lp-a, an important vascular risk factor, dimin-
ished. These results demonstrate that androgens have an
effect on cardiovascular risk, and cause hirsutism, vocal
change, and an increase in hepatic enzymes. Therefore,
elderly men should undergo serial controls of prostatic
markers, and androgens are clearly contraindicated in
patients with prostate cancer.[*4l

Levocarnitine

Carnitine, an important co-factor in the intermediate
metabolism, is accumulated in patients with terminal ure-
miain the form (inactive) of acylcarnitine; the losses with
the dialytic fluid increase the secondary deficit in car-
nitine, which is expressed by a reduction in the cardiac
gjection fraction, muscular exercise, and functional activ-
ity, and calls for an increase in the dose of erythropoietin.
Scant data in the literature bear out that levocarnitine
should be used in patients on hemodialysis. Notwithstand-
ing the fact that the administration of levocarnitine can
improve subjective symptoms (malaise, muscle weakness,
intradialytic cramps, and hypotension) and quality of life,
current evidence is insufficient to recommend its routine
use. Therefore, while awaiting results from further ran-
domized controlled clinical studies, the most valid avail-
able approach isto treat the resistance to erythropoietin.[*°]

Effects of Hemodialysis

Malnutrition can occur secondary to not only errone-
ous dietary choices or uremia, but may also depend on the
level of tolerance of the patient to dialysis. In fact, the fre-
quent finding of intradialytic episodes or in the immediate
post-dialysis that negatively condition the hours following
treatment can cause a reduction in appetite on the day of
diaysis and lead to malnutrition. Several studies have
demonstrated that there is an increased incidence of pro-
teic-cal oric malnutrition and depl etion of the subcutaneous
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fat reserve in patients on dialysis, aso in the presence of an
apparently stable condition, and the protein and calories
intake has been found to diminish as the anagraphic age
increases. Moreover, although adequate hemodialysis treat-
ment isaprerequisite for maintaining an adequate nutritional
status, not all well-dialyzed patients are well nourished. To
bear this out, an evaluation was made of hemodiaysis
patients daily dietary intake, and it was found that it dimin-
ished on the day in which patients underwent dialysis. More-
over, when dietary intake was evaluated on the basis of
grade of tolerance of dialysis, a progressive reduction was
recorded, overal in the caloric quota, the reduction being
inversely proportionate to an increase in score.

The effects of didysis on malnutrition are contradic-
tory. On the one hand, “diaytic dose” is an important factor
that influences nutritional status in uremic patients; on the
other, factors connected with dialysis contribute to the
increased intake of proteins with respect to the duration of
chronic rend failure. Different mechanisms underlie hemo-
dialysis-induced protein metabolism dterations, such as
loss of substrates associated with dialysis and the promotion
of net/marked catabolism induced by the dialytic process.

The hemodialysis-induced catabolism is due to a reduc-
tion in protein synthesis probably occurring in the muscle
rather than to an increase in proteolysis. A reduction in syn-
thesisis probably related to the reduced availability of amino
acidsin the tissues during treatment, which occurs during the
dialytic session. However, Lofberg et a. observed no signifi-
cant variationsin the muscular concentrations of amino acids
during hemodiaysis, suggesting that other factors may
underlie the reduction in proteic synthesis.[*él

No direct correlation has yet been found between
albuminemia and diaytic dose, nor have interventions
been proven effective in increasing plasma concentrations,
however, it is likely that an increased prevalence of
hypoalbuminemia in the same population of patients
expresses a diffuse under-dialysis. Epidemiological studies
have demonstrated a correspondence between increased
mortality and low dialysis doses, while an improvement in
survival and a simultaneous increase in patients' albumine-
miaoccurred when the dialytic dose was gradually modified
until it was adequate. It is therefore possible that, in thelong
term, inadequate dialysis causes a state of proteic malnutri-
tion, which concursin increasing the mortality rate.

Effects of Peritoneal Dialysis

Although substantial glucose absorption occurs during
the course of peritoned dialysis, the frequency of proteic
malnutrition with the preservation or increase in body fat
may be similar to or even higher in patients on peritoneal
diaysis than that in those on hemodiaysis. Patients on
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peritoneal dialysis show blood and tissue levels of essen-
tial amino acids that are even lower than those present in
subjects on hemodiaysis. This suggests that a response
occursin the proteic turnover to a state of depletion or that
there is a reduced liberation in the circulation of amino
acids from the tissues consequent to hyperinsulinemia
During hyperinsulinemia, there is a reduction in proteoly-
sis, and the net proteic balance is similar to that of con-
trols. When insulin is infused together with amino acids,
proteic synthesis increases, and the proteic balance
becomes positive. Overall, the data from these studies sug-
gest that the response to the proteic turnover in patients on
CAPD is expressed in the activation of mechanisms that
can minimize the protein loss, and that the proteic metabo-
lism response to insulin and amino acids is normal.

The diminution of muscle protein synthesis, corre-
lated with a fal in the blood levels of essential amino
acids, is obviated if use is made of solutions containing
both glucose and amino acids. These studies indicate that
the hyperinsulinemia occurring during peritoneal dialysis
after the absorption of glucose causes an antiproteolitic
action that is, however, ineffective because it is counter-
balanced by a parallel diminution in the availability of
amino acids for protein synthesis. The consequent proteic
turnover is diminished and less efficient. On the other
hand, the combined use of dextrose and amino acids
results in a cumulative effect after the suppression of pro-
teolysis (induced by insulin) and the stimulation of the
muscle protein synthesis (induced by the non-reduced
availability of amino acids). These data suggest that in
patients on peritoneal dialysis, a reduced uptake of nutri-
ents leads to a greater maintenance of muscle massif dial-
ysis liquids containing both glucose and amino acids are
administered. [t 118l

Degspite the improvements made to diaysis tech-
niques, the nutritional condition of elderly patientson dial-
ysis for chronic renal failure remains a cause for concern.
In this patient category, it is therefore mandatory to ensure
the daily supervision of nutritional status and early control
when the first signs of malnutrition appear.
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