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Abstract.Protein-restricted diets are prescribed in patients witthanged overall. Fourteen patients died during SVLPD; death
chronic renal failure (CRF) to alleviate uremic symptoms anslas unrelated to nutritional parameters. Hemodialysis was
to slow the progression of CRF. The potential deleteriousitiated after SVLPD in 165 patients at a mean GFR of 5.8
effects of protein restriction on nutritional status and clinicdl.5 ml/min. During an average of 54 mo on hemodialysis,
outcome of patients with CRF have raised concern. In thisortality was low (2.4% after 1 yr) and correlated to age only,
study, data were collected from 1985 to 1998 on 239 consemwt to nutritional parameters observed at the end of SVLPD.
utive patients (age 50.2 15.6 yr) with advanced CRF (GFR Similar results were obtained in 66 transplanted patients (12
13.1+ 4.8 ml/min) to whom a supplemented very low proteinvere not dialyzed before transplantation). SVLPD can be
diet (SVLPD) providing 0.3 g protein, 35 kcal, and 5 to 7 mgafely used in patients with CRF without adverse effects on the
of inorganic phosphorus per kg per day was administered focknical and nutritional status of the patients. Due to the pres-
mean duration of 29.6 25.1 mo. The diet was supplementearvation of nutritional status and the correction of uremic
with essential amino acids and ketoanalogs, calcium carbonagnptoms, the initiation of dialysis was deferred in these
iron, and multivitamins. During SVLPD, protein intake depatients. The outcome of patients on renal replacement therapy
creased from 0.85 0.23 to 0.43+ 0.11 g/kg per d, and body is not affected by prior treatment with SVLPD during the
mass index and serum albumin concentration remained ymedialysis phase of CRF.

Protein restriction may be used to slow the progression tfinsulin (12—14), red cell lipid peroxidation (15), hyperlipid-
chronic renal failure (CRF), but its efficacy is debated. Alemia (16), and altered leukocytic functions (17,18). The cor-
though the primary results of the Modification of Diet in Renalection of many such adverse metabolic effects of uremia by
Disease (MDRD) study were not conclusive (1), secondaBVLPD may be useful to delay the start of renal replacement
analysis of the same study (2) and meta-analyses by Fatqutherapy (RRT) in patients with advanced CRF (19). However,
al. (3) and Pedrinet al. (4) supported the utilization of protein-concerns have been raised that dietary protein restriction and
restricted diets rather than conventional diets to slow the prigore specifically SVLPD could induce malnutrition in patients
gression of CRF, particularly in patients with diabetic nephrof? the predialysis phase of CRF, whose nutritional status may
athy (4). A recent reanalysis of the MDRD feasibility studg@lready be altered by spontaneous decreases in energy and
suggests that supplementation of a very low protein diet (sprotein intake (20,21). Because malnutrition increases morbid-
LPD) with a ketoacid-amino acid mixture slowed the progredy and mortality in dialysis patients (22-24), the use of SV-
sion of advanced CRF more than supplementation with &FD in the predialysis phase of CRF could have adverse
amino acid mixture (5). Furthermore, many authors have defffects on patient outcome on RRT (25). In the MDRD study,
onstrated previously that SVLPD has favorable effects dRe low protein and very low protein diets used were safe for
various metabolic consequences of uremia (6,7), includif§"ods of 2 to 3 yr (26). However, both protein and energy

secondary hyperparathyroidism (8—11), peripheral resistarieéke declined and there were small but significant declines in
various indices of nutritional status, indicating that “Physicians

who prescribe low-protein diets must carefully monitor pa-
- tients’ protein and energy intake and nutritional status” (26).
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that predialysis SVLPD substantially improved patient survivablpplemented with animal proteins of high biologic value calculated
during the first 2 yr on dialysis. on the basis of 1.25 g fd. g of protein in the urine. They also received

In the present retrospective study, we have evaluated @ihypertensive medications and diuretics as needed according to
influence of SVLPD on the clinical outcome and nutritiona?tandard clinical criteria. RRT was initiated as required on the basis of

status of 239 patients with advanced chronic renal failufdMica! symptoms and laboratory findings. Depending on age and

durina the predialvsis period and their evolution after initiatioﬁomorbid conditions, willing patients were referred to the transplant
g P ysisp unit to be evaluated for renal transplantation when isotopic GFR was

of dialysis and/or transplantation. <10 mi/min per 1.73
Materials and Methods Study Design
Study Population As stated above, the primary goal of this study was to evaluate the

From December 1985 to January 1998, an SVLPD has been pefinical and nutritional outcomes of patients treated by SVLPD. Clin-
posed for all adult patients with advanced chronic renal failure (GFBal and biologic parameters were assessed before the beginning of the
<25 ml/min per 1.73 1f) who were followed in the Service de diet (T0), after 4 mo of SVLPDT4), and at the end of SVLPIY(,,).
Néphrologie, Hwital Pellegrin, Bordeaux, France. Patients who reA/e have shown previously that at 4 mo, an equilibration status is
quired immediate initiation of dialysis, had excessively severe comeiehieved for most of the metabolic parameters studied (10,14,18,29).
bid conditions, or were obviously incapable of following this vegeFor patients who were treated by dialysis after SVLPD, the 1-mo
tarian diet and its monitoring were not given SVLPD. In this period aéxamination before starting dialysis treatment was consider@g gs
time, it can be estimated that 30 to 40% of patients presenting withThe clinical outcome of the patients was evaluated at the date of
advanced CRF were administered a SVLPD in our departmegbmpletion of the study (February 1998), whether they were still
Among the patients who gave informed consent to follow the dietatseated by SVLPD, with a functioning graft, or on RRT. A question-
prescription, 239 were treated for more than 3 mo and were consithire was sent to the transplant unit and to the dialysis centers of the
ered to be eligible for this study. Many of these patients have beggquitaine region of France, asking for the status of the patients (dead
included in previously published studies from our department abasit alive) and for the date and principal cause of death. Only two
the metabolic effects of SVLPD (9,10,14,17,18,29). patients were considered lost to follow-up. Patients were grouped for

Initially, dietary intake, nutritional indices, and renal function werghe analysis according to their outcome at the end of treatment by
assessed while patients were on their usual unrestricted diet durin@\lLPD, 1 yr after cessation of SVLPD and at last follow-up in
1-wk hospitalization. SVLPD was started after the patient and thbruary 1998.
patient’s family had been introduced to the dietary prescription by a
specifically trained dietitian familiar with the theoretical and practic A
aspects of SVLPD in patients with CRF. aétatlstlcal Analyses , .

Patients were evaluated every month as outpatients. Complianc&©MParisons between groups were carried out using ANOVA and
with the prescribed diet was assessed by food diaries and 24-h urin Fischer exact test_as applicable. For_the same patlents_, compari-
urea nitrogen excretion as an estimation of dietary protein intaR@"S between two perlods were made using paitest. The clinical
(29,30). Routine blood and urine analyses were performed at {fidtcome of all patlents_was e_valuated at the end of treatment by
central laboratory of the hospital. After physical examination, a joint/-PD and 1 yr after if applicable, and at the end of follow-up
dietetic visit with a physician and a dietitian allowed for a readjusf-€Pruary 1998). Survival analyses were performed with the Kaplan—

ment of the prescription when necessary. GFR, which was evaluamaier methqd. Factors influencing survival were analyzed using the
as the urinary clearance ofCr-ethylenediaminetetra-acetic acid norCOX proportional hazard method. All analyses were performed with

malized to 1.73 rh body surface area (29), anthropometrics, anﬁf"o'talled tests, using < 0.05 as the level of significance.
nutritional proteins were assessed every 3 mo.
Results
Predialysis Period

All patients were prescribed a diet providing per kg per day 0.3. Baseline Char.acterlstlcs of the Populathn. The study .
of protein of vegetable origin and 5 to 7 mg of inorganic phosphoru@.(:luded 239 patients. Th-e causes of rena} disease and baseline
The energy supplied (35 kcallkg per d) was furnished mainly lﬁparactg_rlst!cs of Fhe panen_ts are shown in Taple 1. Glomeru-
carbohydrates (67%), lipids accounting for 30% of the energy intak@nephritis, interstitial nephritis, autosomal dominant polycys-
and protein for only 3%. The diet was supplemented with one tablé¢ kidney disease, and chronic rejection were the most com-
for 5 kg body weight of a mixture of essential amino acids andhon causes of CRF, while diabetes and nephrosclerosis
ketoanalogs (Ketostefi] Fresenius, Germany). Ketostérilvas un  represented only 7.4 and 10%, respectively. Such a distribution
available from March 1994 to June 1995; therefore, amino acjg comparable with other data published for France (31,32) for
supplementation was then given at the same dosage in the formgé years 1985 to 1992 and with the findings of a recent study
Cetolog® (Clintec, France), the production of which was stopped ifyncerning more than 7000 French hemodialyzed patients (33).
June 1995. The composition of the tablets has been described in detal low prevalence of diabetes is comparable to other pub-

elsewhere (14,29). Calcium carbonate supplementation was giveq. %ed data from French patients (34). Renal function was not

maintain serum calcium within the normal range, at doses of 1 g) ” . . ith £ diff ioloai b
(i.e,, 400 mg elemental calcium) when amino-acids were provided iferent in patients with CRF of different etiologies, but

KetosteriP and 2 g/d when amino acids were provided by CetBlog Protéinuria was more severe in patients with diabetes and
which contained less calcium (10,29). Patients were supplemenfdfonic glomerulonephritides. The nutritional status was
with iron and a multivitamin preparation providing 1000 Ul of vita[poorer in patients with chronic rejection.

min D2 per day. Patients who had proteinuria ®2 g/d were Several significant difference® (< 0.01) between male and

Treatment Regimen
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Table 1. Clinical and biological characteristics of the 239 patients (140 male, 99 female) at the beginning of SVLPD

Characteristic Meanrx SD Range Normal Range

Age (yr) 50.2+ 15.6 14 to 87
Weight (kg) 63.9+ 12 36 to 102

males 69.4+ 10.3

females 56.2- 9.9
BMI (kg/m?) 22.3+3.3 15 to 35

males 23.2- 2.8

females 21.2+ 3.6
Plasma urea (mmol/L) 21864 9.5t041 3.5t07
Plasma creatinineumol/L) 437=* 120 22110 822 621to 124
Serum albumin (g/L) 38.4 5.3 15t0 50 36 to 46
Plasma bicarbonate (mmol/L) 224#63.7 12to0 34 24 t0 32
Serum PTH (pg/ml) 213 168 10 to 1080 <60
GFR (ml/min per 1.73 H® 13.1+ 4.8 41023 90 to 120
Protein intake (g/kg body wt per d) 0.850.23 0.4t01.6
Proteinuria (g/d) 2: 23 Oto 19
Follow-up (months) 29.6 25.1 3.9to 144

#The various diagnoses in the patients were as follows: chronic glomerular nephritis, 23%; interstitial nephritis, 21%; diabetes mellitus
7%; nephrosclerosis, 10%; polycystic kidney disease, 15%; chronic rejection, 12%; other and unknown, 12%. SVLPD, supplemented ver
low protein diet; BMI, body mass index; PTH, parathyroid hormone.

P Available in 142 patients.

70 -
female patients were found. Male patients were older and, as
expected, their body weight and body mass index (BMI) we@0) -|
higher. GFR was similar in the two groups, but serum para-
thyroid hormone (PTH) levels were higher in the female grou0 -

Classification according to the Outcome and Parameters
Influencing Survival during the Predialysis Period. Ac- 40 -
cording to their clinical outcome, patients were classified into
five groups. Twenty patients spontaneously stopped the tre3@ -
ment (group “discontinued”) and 14 patients (5.9%) died
(group “dead”), predominantly from cardiovascular and ne@0 -
plastic causes. No cachexia or fatal infection occurred. Most of
the patientsj.e., 165, were treated by hemodialysis after SV10 -
LPD (group “dialyzed”). Twelve patients were transplanted
before dialysis treatment (group “transplanted”), and 28 ardd +-

still following the dietary regimen (group “SVLPD”). The Age (years) Duration (months)

mortality rate while patients were treated by SVLPD was 2.4% _ .
er year at risk over a total of 588.2 patient-years. The over'zlgUlre 1. Age (years) and duration of treatment (months) in the
pery ' ' gl erent groups of patientd, group “discontinued;@, “dead;” E,

duration of treatment by SVLPD was 29:625.1 mo (median group “dialyzed;” N, supplemented very low protein diet (group
22.5). This duration was shorter in the “discontinued” angypp); [J, group “transplanted.”

“dead” groups (16 and 25 mo, respectively). However, this

should have been long enough to permit possible signs of

malnutrition to appear. Age and duration of treatment by o tcome of Nutritional Parameters according to the
SVLPD in the different groups are shown in Figure 1. Age &jtferent Groups. An expected and significant reduction in
the start of the study was significantly higher in the “deadyrotein intake was observed as soon as 1 mo after SVLPD was
group than in the other groups, and in the “SVLPD” group thgitiated (data not shown). The reduction in protein intake
in the “transplanted” groupR( < 0.05). However, neither age demonstrated after 4 mo of SVLPD was sustained until the end
(P = 0.06) nor nutritional parameters such as BMI and serust the study (Figure 2). The dramatic reduction in estimated
albumin concentration at the initiation of SVLPD significantlyprotein intake from urinary urea excretion from 0.85.23 to
influenced survival time in the predialysis period as determin€@d43 = 0.11 g/kg per d is indicative of a satisfactory compli-
by the Cox proportional model. ance by most of the patients to the prescribed diet (29). The
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Figure 2. Evolution of the protein catabolic rate (NPCR) estimated  4¢ 1
from urinary urea excretion in the different groups of patients at the }
beginning W), at 4 mo &), and at the end[{]) of treatment by 44 |

SVLPD.
42
2 40 |
courses of BMI and serum albumin are shown in Figure 3. AE
the start of the study, protein intake and BMI were identical in3 38 -
the different groups but serum albumin was significantly lowekg 36 .
in the “discontinued” than in the other groupB & 0.05).
Serum albumin concentrations were not significantly modified 34 -
overall (from 38.4* 5.3 to 39.2+ 5.1 g/L, P = 0.052), but
increased significantly in the “SVLPD” group from 39:35.9 2 -
to 42.2+ 5.3 g/L (P < 0.02). BMI remained unchanged in all 30 _ I | -

groups.

Proteinuria. In the 41 patients who had proteinuti3.5
g/d at the start of SVLPD, daily urinary protein excretiofrigure 3.Nutritional parameters at the beginnirll)(and end [(J) of
decreased from 5. 2.8 to 3.0+ 2.1 g/d at the end of the treatment by SVLPD in all patients. (A) Body mass index (BMI). (B)
survey P < 0.001). During the same period of time, seruns€rum albumin concentrationP*< 0.02 between beginning and end
albumin concentration increased significantly in these patierﬂfsSVLPD'
from 33.8*+ 6.4 to 37.8+ 5.4 g/L (P < 0.002).

GFR, Serum PTH, and Serum Bicarbonate. GFR was
measured every 3 mo in all 142 patients included since 19&8.follow-up was 70 mo (median 68 mo) including 54 mo on
Figure 4 shows the changes in GFR. No difference existdalysis (median 48 mo). Figure 5 shows a Kaplan—Meier
among the various groups at the start of the study. GFR in tb@rve of the survival of the patients treated by hemodialysis
“dead” group was unchanged during the 25-mo follow-ugfter cessation of SVLPD. On dialysis treatment, the mortality
Dialysis therapy was initiated at a mean GFR of 5:81.5 rate was 2.4, 25, and 50% after 1, 5, and 10 yr, respectively.
ml/min per 1.73 M. No patient was dialyzed earlier because dfour of the 66 patients who received a renal transplant died.
malnutrition. Serum PTH levels were significantly reduceBuring the first year on dialysis, four patients died (2.4%), 28
from 213 = 68 pg/ml (median 167) to 206- 264 pg/ml patients were grafted, and one was lost for follow-up. In
(median 131) P < 0.001), and serum bicarbonate concentrd&ebruary 1998, after a mean follow-up of 8 yr, 63 patients were
tion increased significantly from 22.6 3.7 to 24.5+ 3.1 still on dialysis, 26 were grafted, 42 were dead, and one patient

Disc. Dead Dial. SVLPD Transp.

mmol/L (P < 0.001). was lost to follow-up. Most of the deaths were due to cardio-
vascular or cerebrovascular causes. Only four patients died

Outcome of Patients on Dialysis Therapy and with cachexia after, respectively, 48, 49, 51, and 89 mo of

Transplantation dialysis treatment, and all of them were older than 80 yr.

Outcome and Factors Influencing Survival in Patients The influence of age on the outcome of dialysis is depicted
Treated by Hemodialysis. Hemodialysis was used as RRTin Figure 6, with a shorter survival observed in older patients.
in 165 patients. Their mean characteristics at the start of tRve years after the initiation of dialysis€., after the discon-
dialysis treatment are summarized in Table 2. The mean tirieuation of SVLPD), 50% of patients were still alive in the
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Figure 4. Isotopic GFR in the different groups of patients at théigure 5.Survival curve of the 165 patients treated by hemodialysis
beginning M) and end [(J) of treatment by SVLPD. after cessation of SVLPD.
Table 2. Clinical and biological characteristics at the 10
beginning and end of treatment by SVLPD of the o
165 patients (103 male, 62 female) treated by 208
hemodialysi 3
Characteristic Beginning End %0.6
aQ
Age (yr) 50.1+ 158 526+161 & W
Body weight (kg) 64.2- 121 646+ 121 2%  <soyrs. neTi 1
BMI (kg/m?) 224+33 225+ 34 3  seeowe meas L
Protein intake (g/kg per d)  0.860.22 0.48+ 0.1 o2 yis: )
Creatinine mol/L) 458+ 123 748+ 182 “--- >80yrs. n=70
Urea (mmol/L) 22.6-69 16.6*= 6.4 0.0
Bicarbonate (mmol/L) 22436 241+29 0 24 8 T2 96 120
. ime (months)
Albumin (g/L) 38.7+x4.4 38.8+ 4.8

GFR (ml/min per 1.73 ®° 13.1+ 4.8 5.8+ 1.8 Figure 6.Su_rvival curve of the 165 patients treated by hemodialysis
206+ 193 after cessation of SVLPD, according to age.

PTH (pg/ml) 211+ 49
Urinary protein (g/d) 1.9-1.9 15+ 1.4
Follow-up (months) 29.& 23.1

a Apbreviations as in Table 1. mean period of nearly 30 mo and their outcome after initiation

b P < 0.0001, starversusend of SVLPD. of end-stage renal disease treatment.

¢ Available in 93 patients.

Clinical Outcome and Nutritional Status of the Patients

group older than 60 and more than 70% in the younger group#lile Treated by SVLPD
In the Cox proportional hazards model, older age significantly Between 1985 and 1998, an SVLPD was proposed to all
influenced survival P < 0.00002), whereas BMI and serumadult patients with advanced CRF, excluding those with severe
albumin concentration at the beginning of hemodialysis treaemorbid conditions that might superimpose a hypercatabolic
ment .e., at the end of SVLPD), and BMI and serum albumirstate. Because of the potential risk of malnutrition, patients
concentration at the beginning of SVLPD had no significamtho obviously could not adapt to the dietary prescription or to
influence on survival. close monitoring were also excluded. However, “healthy” pa-

Transplanted Patients. Twelve patients were graftedtients with insulin-dependent diabetes mellitus or with ad-
without prior initiation of dialysis. Fifty-four were transplantedvanced chronic renal rejection who could be considered as
while treated by hemodialysis. None of these 66 patients diptori high-risk nutritional patients were included in the study.
during the first year. Among these 66 patients, there were foQfder age was not considered a contra-indication.
deaths overall involving neoplasia, myocardial infarction, a According to these conditions, 239 patients,, roughly 30

cerebrovascular cause, and cytomegalovirus infection. to 40% of all the patients who presented with advanced CRF
during this period of time, were given an SVLPD. Compliance
Discussion with the diet was satisfactory in most of them as demonstrated

In this study, we assessed the evolution of the nutritionly the mean alimentary protein intake, which was 0.39 g/kg per
status of 239 predialysis patients treated by SVLPD duringda(the amino acid supplements affording 0.5 to 0.7 g N/d).
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Furthermore, only 16 patients dropped out after the first 3 ninyperparathyroidism (9,10,29). Serum phosphorus and PTH
of SVLPD during the survey. In cases of intercurrent illnedsvels were close to normal in the majority of the patients; only
that could interfere with the adaptation to low-protein intakd,6% of them had PTH levels300 pg/ml at the discontinua-
SVLPD was stopped and patients were given a conventioni@an of SVLPD. This last result is of paramount importance
protein intake. In most studies concerning long-term survey given the various deleterious effects of PTH. Furthermore, it is
predialysis patients on SVLPD, no signs of protein malnutrpossible that SVLPD, which improves the altered insulin sen-
tion were found, with one exception in which protein intaksitivity of uremic patients (12,13), also has positive effects on
was restricted to 0.2 g/kg per d (35). This resulted in an abrupeir protein metabolism. On the other hand, because SVLPD
decrease in body weight and anthropometrics during the firstr@reases carbohydrate and lipid oxidation as well as energy
mo, after which these parameters tended to be more stableexpenditure (14), and because nitrogen balance is markedly
the MDRD study B, patients on SVLPD displayed minor bunfluenced by the importance of caloric intake in both uremic
statistically significant declines in serum transferrin, urinargatients and healthy control subjects (42), efforts must be made
creatinine excretion, and anthropometrics while serum albummimprove energy intake. Finally, the reduced accumulation of
rose; therefore, it is believed that the very low protein dietstrogen-containing waste products may have contributed to
used in the MDRD Study are safe for periods of 2 to 3 ymaintaining a better appetite. These different factors may ex-
(7,26). plain why none of the patients needed a hastening of the
In the present patients, a close clinical follow-up permittinmitiation of dialysis on nutritional grounds. During the predi-
a better control of anemia, fluid balance, and BP associatelysis period, only 14 patients died, mostly from cardiovascular
with a monthly dietary counseling has enabled us to maintailisorders. It must be considered that such a low mortality rate
a satisfactory nutritional status during the predialysis period, ass observed in patients with advanced renal failure who could
demonstrated by stable body weight, BMI, and serum albuntiave been treated by dialysis according to current medical
levels. Similarly, maintenance of neutral nitrogen balance atndards (43). Death rate was weakly influenced by the age of
well as stability of serum protein levels and anthropometrjgatients. Conversely, there was no correlation with the duration
values indicative of muscle mass have been observed in C&Hlietary treatment or with the evolution of nutritional param-
patients on long-term SVLPD treatment (36). This close mosters.
itoring explains the difference in the results observed in pre-
dialysis patients who do not follow a dietary prescription an@linical Outcome of the Patients on RRT (after
whose spontaneously reduced protein and energy intake resGlessation of SVLPD)
in malnutrition in 25 to 50% of cases at the start of RRT The low mortality of dialysis patients reported in the present
(37,38). As reported in other long-term protocols of dietargtudy seems to refute the concern that has been raised about the
protein restriction, the present study confirms that such digisssibility that SVLPD could induce malnutrition and result in
have no or minor adverse effects on the nutritional status pdor outcome of patients once dialysis is initiated, with nutri-
patients when they are carefully followed (39). Moreover, anal status of patients at the onset of end-stage renal disease
already reported by others, in patients with nephrotic sytherapy a major determinant of short- and long-term survival
drome, protein intake restriction results in a significant in24,44—-46).
crease in serum albumin levels (40). At the beginning of treatment by hemodialysis, GFR was
In addition, proper observance of SVLPD has allowed tH&8 + 1.5 ml/min per 1.73 rfy lower than in the MDRD study
correction or improvement of various catabolic factors, whict®.1 = 3 ml/min per 1.73 rf) but nearly identical to the final
may have resulted in improved protein anabolism. The corrd8FR of 5.6+ 1.9 ml/min at which RRT was initiated in the
tion of metabolic acidosis is explained by a marked reductigratients reported by Walser and Hill (19), and very close to the
in the production of H ions linked to high intake of metab mean value of 7.1 3.1 ml/min per 1.73 rrecently reported
olizable organic anions and low intake of sulfur-containingn the U.S. end-stage renal disease population involving more
amino acids (29,41). The mean serum bicarbonate concentren 90,000 patients. In the latter study, the proportion of
tion of our patients was 24.# 3.0 mmol/L at the beginning of patients with GFR>10 ml/min, between 5 and 10 ml/min, and
RRT (before discontinuing SVLPD), and less than 4% of5 ml/min was 14, 63, and 23%, respectively (47,48). Besides
patients had serum bicarbonate levels below 20 mmol/L. Ndhe disputed influence of SVLPD on the progression of CRF
malization of serum bicarbonate levels is important becaug®t evaluated in the present study), which could delay the
metabolic acidosis stimulates amino acid and protein degradaset of RRT (19), it is likely that the dramatic reduction in
tion, reduces albumin synthesis, induces negative nitrogegrum urea levels and other putative uremic toxins derived
balance, and blocks the ability of uremic patients to adapt tdram alimentary protein intake (49) and the correction of
reduced-protein diet (41). Because of its very low content several metabolic disorders alleviated some of the uremic
phosphorus and preserved calcium intake through calciwymptoms and in this manner postponed the beginning of HD
carbonate supplementation (and calcium salts of ketoanalogs&reéatment (19).
the Ketosterff supplementation) (10), a SVLPD reduces phos It does not appear that the initiation of RRT at a level of
phorus retention, which inhibits calcitriol production and deresidual renal function lower than usually recommended
creases the calcemic response to PTH, thus representing tw(6f37,43,50-52) had a negative influence on the survival of
the main mechanisms implicated in the genesis of secondaatients on dialysis. This conclusion is all the more straight-
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forward in that, in the present study, the clinical outcome of tteymptoms and in this manner delayed the onset of end-stage
patients on RRT was considered from the beginning of dialyenal failure treatment until GFR levels lower than those cur-
sis, and not after the first 3 mo as in the USRDS registryently recommended were attained.

During the first year of dialysis, four patients (2.4%) died

(none during the first 3 mo), all from cardiovascular causes.

The mortality rate was 6.8% during the second year and tRReferences
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