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Objective: We assessed the effect of a severe hypoproteic diet supplemented with ketoanalogues (SVLPD) for
48 weeks on certain metabolic disorders of chronic kidney disease (CKD).

Design: We performed a prospective, open-label, parallel, randomized, controlled trial.

Setting: The study took place in the Nephrology Department at the Dr Carol Davila Teaching Hospital of
Nephrology, Bucharest, Romania.

Patients: A total of 53 nondiabetic patients with CKD with an estimated glomerular filtration rate less than 30
mL/min/1.73 m? (Modification of Diet in Renal Disease formula), proteinuria less than 1 g/g urinary creatinine, good
nutritional status, and anticipated good compliance with the diet were randomly assigned to two groups.

Intervention: Group | (n = 27) received the SVLPD (0.3 g/kg/d of vegetable proteins and ketoanalogues, 1 capsule for
every 5 kg of ideal body weight per day). Group Il (n = 26) continued a conventional low mixed protein diet (0.6 g/kg/d).

Outcome Measures: Nitrogen waste products retention and calcium-phosphorus and acid-base disturbances
were primary efficacy parameters, and “death” of the kidney or the patient and the estimated glomerular filtration
rate were secondary efficacy parameters. The nutritional status and compliance with the diet were predefined as
safety variables. There were no differences between groups in any parameter at baseline.

Results: In the SVLPD group, serum urea significantly decreased (56 + 7.9 mmol/L vs. 43.2 = 10 mmol/L), and
significant improvements in serum bicarbonate (23.4 = 2.1 mmol/L vs. 18.1 = 1.5 mmol/L), serum calcium (1.10 =
0.17 mmol/L vs. 1.00 + 0.15 mmol/L at baseline), serum phosphates (1.45 + 0.66 mmol/L vs. 1.91 = 0.68 mmol/L),
and calcium-phosphorus product (1.59 = 0.11 mmol?/L? vs. 1.91 + 0.10 mmol?/L?) were noted after 48 weeks. No
death was registered in any group. Significantly lower percentages of patients in group | required renal replacement
therapy initiation (4% vs. 27%). After 48 weeks, estimated glomerular filtration rate did not significantly change in
patients receiving SVLPD (0.26 = 0.08 mL/s vs. 0.31 = 0.08 mL/s at baseline), but significantly decreased in
controls (0.22 = 0.09 mL/s vs. 0.30 = 0.07 mL/s). The compliance with the keto-diet was good in enrolled patients.
No significant changes in any of the parameters of the nutritional status and no adverse reactions were noted.

Conclusion: SVLPD seems to ameliorate the nitrogen waste products retention and acid-base and calcium-
phosphorus metabolism disturbances and to postpone the renal replacement therapy initiation, preserving the
nutritional status in patients with CKD.
© 2007 by the National Kidney Foundation, Inc.

EDUCED DIETARY protein intake has
been reported for more than a century to
improve many uremic symptoms in advanced
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chronic renal failure." More than two decades ago,
it was reported that the hypoproteic diet may also
slow down the rate of decline in renal function™
and postpone the initiation of renal replacement
therapy (RRT).”® More recently, chronic kidney
disease (CKD) stages and evidence-based strategies
to delay progression were defined.” Although a
dietary approach is mentioned, strong evidence is
lacking.

Different dietary protein regimens have been
proposed for the patients with CKD: (1) a con-
ventional low protein diet (LPD) providing 0.6
g/kg per day, (2) a very LPD (0.3 g/kg per day)
supplemented with essential amino acids, or (3)
a very LPD (0.3 g/kg per day) supplemented
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180 MIRCESCU ET AL

with an isomolar mixture of essential amino
acids and nitrogen-free ketoanalogues (severe
hypoproteic diet supplemented with ketoana-
logues [SVLPD]).""

The keto-diet allows the supplementation of
nitrogen-free essential amino acids. Ketoana-
logues of essential amino acids capture excessive
nitrogen residues and use them for essential
amino acids production. Thus, the nitrogen in-
take can be restricted and endogenous urea for-
mation is reduced. Therefore, it was reported to
control the metabolic disturbances of uremia'"'?
and to reduce the decline in renal function,
simultaneously preserving the nutritional status in
patients with CKD."?

“The arguments whether a low-protein diet
slows the rate of progression of renal disease
continue to smolder and rage,”'* but clear-cut
conclusions are still to come.

The purpose of the study was to assess the
effects of an SVLPD on nitrogen waste products
accumulation, calcium-phosphorus metabolism
disturbances, acid-base disorders, nutritional sta-
tus, and the compliance with the prescribed diet
for 48 weeks.

4-6

Methods
Study Design

We performed a single-center, prospective,
open-label, parallel, randomized, controlled trial.
The total study duration was 60 weeks. Eligible
patients gave informed consent and entered a
12-week baseline phase. At the end of this phase,
the subjects still fulfilling all the selection criteria
were randomized (1:1 ratio) to receive the
SVLPD or to continue the conventional LPD.

The trial was conducted with the provi-
sions of the Declaration of Helsinki and Tokyo
as amended in Venice (1983). The protocol
was approved by the local Hospital Ethics
Committee.

Selection Criteria

Inclusion and exclusion criteria were evaluated
at the enrollment, after 4 weeks, and at random-
ization.

The inclusion criteria were as follows: adult
age, CKD with an estimated glomerular filtration
rate (eGFR) of less than 0.5 mL/s (30 mL/min
per 1.73 m>, Modification of Diet in Renal

Disease [MDRD] formula), stable renal function
at least 12 weeks before enrollment (a reduction
in eGFR = 4 mL/min/y, which is expected in
nondiabetic patients, and with well-controlled
arterial blood pressure”), proteinuria less than 1
g/g urinary creatinine, good nutritional status
(Subjective Global Assessment score A/B and
serum albumin > 35 g/L [3.5 g/dL]), and antic-
ipated good compliance with the prescribed diet.

The compliance with the restricted protein
diet was assessed in all patients fulfilling all other
selection criteria for at least 12 weeks before
enrollment (Fig. 1). In all of these patients, the
recommended dietary intake 3 months before
inclusion consisted of a conventional LPD, with a
daily protein intake of 0.6 g/kg ideal body weight
(mixed protein regimen) and a total daily energy
intake of 30 kcal/kg ideal body weight. The
compliance with the conventional LPD was as-
sessed every 2 weeks during this 3-month period
before enrollment. Urinary urea nitrogen excre-
tion was used to evaluate the protein intake
(Mitch-Maroni’s formula). The daily energy in-
take was estimated using the 3-day food diary.
The compliance was considered to be good if
both the achieved protein and the achieved en-
ergy intake were in the range of £10% of the
recommended values. Once this very good com-
pliance was proven, the patients were considered
eligible. Before enrollment, these patients were
informed that it could be necessary to follow a
vegetarian diet. Only those agreeing to follow
such a diet if assigned to this arm were considered
to have ‘“anticipated good compliance to the
diet” per inclusion criterion.

Patients with poorly controlled arterial blood
pressure (>145/85 mm Hg), relevant comorbid
conditions (diabetes mellitus, heart failure, active
hepatic disease, digestive diseases with malabsorp-
tion, inflammation/anti-inflammatory therapy),
uremic complications (pericarditis, polyneurop-
athy), or feeding inability (anorexia, nausea) were
excluded.

All of the enrolled patients received calcium
and water-soluble vitamin supplementation, as
required. The schedule of iron therapy was con-
tinued according to the Romanian Best Practice
Guidelines for the Treatment of Anaemia.'> Patients
with serum ferritin less than 200 ng/mL (200
pg/L) received 100 mg intravenous iron sucrose
(Venofer; Vifor, St. Galen, Switzerland) weekly.
A dose of 100 mg intravenous iron sucrose was
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Assessed for eligibility
(n=167)

Excluded (n=114)

- Not meeting inclusion criteria
n=71)

- Refused to participate
(n=27)

- Other reasons:

enrolled in other clinical trials

(n=16)

Enrollment

Randomized

(n=27)
Received allocated intervention
(n=27)

(n=0)

Allocated to intervention Group SVLPD

Did not receive allocated intervention

Allocated to intervention Group LPD
(n=20)
Received allocated intervention
Allocation (n=26)
Did not receive allocated intervention
(n=0)

Lost to follow-up
(n=0)
Discontinued intervention
(n=1)

RRT initiation required

Figure 1. Participant flow Analyzed
chart. RRT, renal replace- (n=26)
ment therapy; SVLPD, analysis
severe hypoproteic diet n=1)
supplemented with keto-
analogues.

Excluded from primary end-point

discontinued intervention n= 1

administered every other week in patients with
serum ferritin levels of 200 to 400 ng/mL (200-400
mg/L) and monthly in patients with serum ferritin
levels of 400 to 500 ng/mL (400-500 ug/L). Iron
administration was stopped if serum ferritin ex-
ceeded 500 ng/mL."> Oral iron supplementation
was not used in any of the enrolled patients.

Therapeutic Intervention

Fifty-three patients were enrolled and ran-
domly assigned to two treatment groups.

The patients in the SVLPD group (n = 27)
received 0.3 g/kg per day of vegetable proteins
and ketoanalogues of essential amino acids (Ke-
tosteril, Fresenius Kabi, Bad Homburg, Ger-
many), 1 capsule for every 5 kg of ideal body
weight per day.

The patients in the control group (n = 26)
continued their conventional LPD, with 0.6 g/kg
per day (including high biological value proteins).

Lost to follow-up

(n=0)
Discontinued intervention
Follow-Up (n=7)

RRT initiation required

Analyzed
(n=19)
Excluded from primary end-point
analysis
=7
discontinued intervention n =7

Analysis

The total recommended energy intake was 30
kcal/kg per day in both arms.

Parameters
Primary efficacy parameters were as follows:

o Nitrogen waste products: serum urea and
creatinine

Calcium-phosphorus metabolism: serum cal-
cium, serum phosphate, calcium-phosphorus
product, and alkaline phosphatase activity

e Acid-base balance: serum bicarbonate

Death of the patient or “death” of the kidney
and the eGFR were predefined as secondary
efficacy parameters. RRT initiation was decided
by the Ethical Committee of the Hospital, con-
sidering the clinical and biochemical status of the
patient (presence of the uremic symptoms, acute
pulmonary edema, feeding inability, uncontrolled
acid-base, and/or hydroelectrolyte disturbances
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were used as criteria to start RR'T). The members
of the Ethical Committee were aware of the
patients’ inclusion in the clinical trial but were
unaware of the arm to which the patients had
been assigned.

The parameters of the nutritional status were
predefined as primary safety parameters: subjec-
tive global assessment, anthropometric markers
(body mass index, tricipital skinfold, mid-arm
muscular circumference), and biochemical pa-
rameters (serum albumin and serum total cho-
lesterol). The compliance with the prescribed
diet, occurrence of any adverse event, and
number of withdrawals were also used as safety
variables.

Monitoring Schedule

Sixteen blood samplings were scheduled for
each patient, to be drawn at weeks —12, —8, —4,
and 0, and monthly thereafter. The laboratory
reports included the nitrogen compounds,
calcium-phosphorus metabolism parameters, acid-
base balance, biochemical nutritional markers,
serum C-reactive protein, hemoglobin, blood
cell count, and biochemical safety parameters
(sodium, potassium, liver enzymes, and biliru-
bin).

The anthropometric measurements and sub-
jective global assessment were evaluated at enroll-
ment, at randomization, and every 3 months
thereafter.

The compliance with the prescribed diet was
assessed weekly for the first month, every 4 weeks
during the next 8 weeks, and every 12 weeks
thereafter, using the urinary urea nitrogen excre-
tion to evaluate the protein intake using Mitch-
Maroni’s formula'® and the 3-day food diary to
estimate the daily energy intake.

The blood pressure levels, drug therapy re-
quirements for hypertension, and occurrence of
adverse events were recorded monthly.

Statistical Analysis

Data are presented as mean and standard devi-
ation for the parameters with normal distribution
or median and interquartile range for skewed
data. Student ¢ test, chi-square, and nonparamet-
ric tests were used to determine statistical signif-
icant differences in baseline parameters between
study groups.

In individuals with significant variations in
dietary intake, the estimation equations for GFR
are not reliable, leading to overestimation.'”'®
When the patients were switched to a meat-
restricted diet (creatine-free), serum creatinine
and urinary creatinine decreased and stabilized
after 3 months. Because it takes approximately
three half-lives of creatinine (4 months) to reach
a new equilibrium, a period of at least 12 weeks
is necessary to estimate (according to the changes
in serum creatinine) whether such a diet has a
beneficial eftect on the course of renal failure. An
assessment phase including weeks 16 to 48 was
therefore defined, and the statistical analyses ad-
dressed to the decline in eGFR included only the
data from this assessment phase.

Results

A total of 53 adult nondiabetic patients (¢GFR <
0.5 mL/s [30 mL/min]) were enrolled between
January 15, 2004, and February 15, 2005. Eight
patients required RRT initiation during the
study: one patient from the SVLPD group and
seven patients from the LPD group (Fig. 1).

The patients’ characteristics at baseline are
shown in Table 1. There were no statistically
significant differences between the two treatment
groups in demographic characteristics or any of
the studied parameters at baseline.

Efficacy Parameters

Serum urea significantly decreased only in pa-
tients assigned to receive the keto-diet. Similarly,
a significant increase in serum creatinine was
noted only in the LPD group after 48 weeks
(Table 2).

By the end of the study, serum bicarbonate
significantly increased (23.4 = 2.1 mmol/L vs.
18.1 £ 1.5 mmol/L at baseline [23.4 £ 2.1
mEq/L vs. 18.1 £ 1.5 mEq/L at baseline]) in
patients receiving the keto-diet (Table 2).

After 48 weeks of therapeutic intervention,
significant improvements in serum levels of min-
eral metabolism parameters were seen only in
patients in the SVLPD group: Calcium increased
(1.10 = 0.17 mmol/L vs. 1.00 £ 0.15 mmol/L at
baseline [4.4 £ 0.7 mEq/L vs. 4.0 £ 0.6 mEq/L
at baseline]), phosphates decreased (1.45 = 0.66
mmol/L vs. 1.91 £ 0.68 mmol/L at baseline
[45 £ 1.7 mg/dL vs. 59 £ 2.1 mg/dL at
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Table 1. Patients’ Characteristics at Baseline
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Parameter Group SVLPD (n = 27) Group LPD (n = 26) P
Age (y)* 55.0 = 12.7 53.6 = 11.0 .66
Gender (males) 63% 58% .69
Primary renal disease
Primary glomerular nephropathies 59% 57% 91
Tubulointerstitial diseases 27% 28% .93
Vascular diseases 5% 6% .97
Hereditary-congenital diseases 6% 7% .63
Other renal diseases 3% 2% .93
eGFR (mL/min/1.73 m?)* 179 = 4.8 16.1 = 4.8 18
SGA A, (%) 85% 80% .95
BMI (kg/m?)* 23.6 + 3.4 229 4.7 .34
Serum albumin (g/dL)* 3.9 +03 41 £ 07 .37
CRP (mg/L)t 4.0 (2.0; 8.0) 4.0 (3.0; 7.0 .82

SVLPD, severe hypoproteic diet supplemented with ketoanalogues; LPD, low protein diet; eGFR, estimated glomerular
filtration rate; SGA, subjective global assessment; BMI, body mass index; CRP, C-reactive protein.

*Data are presented as mean * standard deviation.

TData are presented as median (interquartile range). To convert eGFR in mL/min to mL/s, multiply by 0.01667; to convert

serum albumin in g/dL to g/L, multiply by 10.

baseline]), and calcium-phosphorus product de-
creased (1.59 * 0.11 mmol®/L? vs. 1.91 = 0.10
mmol®/L” at baseline [39.6 * 3.1 mg>/dL” vs.
47.2 = 4.3 mg®/dL? at baseline]) (Table 2).

Estimated GFR did not significantly change in
patients receiving SVLPD (0.26 * 0.08 mL/s vs.
0.31 £ 0.08 mL/s at baseline) (15.4 = 5.0 mL/
min per 1.73 m” vs. 18.3 = 4.6 mL/min per
1.73 m” at baseline), but significantly decreased in
controls (0.22 * 0.09 mL/s vs. 0.30 = 0.07
mL/s) (13.4 = 5.1 mL/min per 1.73 m? vs.
17.9 = 4.3 mL/min 1.73 m” at baseline) (Fig. 2,
Table 2).

Although the percentage of patients with
declining renal function was similar in the two
groups during the 12-week period before the
enrollment (88.9% in SVLPD group vs. 80.8%
in controls), a significantly smaller percentage
of patients in the SVLPD group experienced a
reduction in renal function during the assess-
ment phase (63% vs. 88.5% in the control
group).

No death was registered in any group during
the study.

A significantly lower percentage of patients in
the SVLPD group required RRT initiation
throughout the therapeutic intervention (4% vs.
27%). Only 1 of the 27 patients receiving the
keto-diet who had an eGFR of 0.15 mL/s (9.1
mL/min per 1.73 m?) at randomization started
hemodialysis after 21 weeks of therapeutic inter-
vention. In the LPD group, seven patients (mean

eGFR at randomization of 0.19 £ 0.02 mL/s
[11.2 = 0.9 mL/min per 1.73 m’]) required
RRT initiation after a mean observation period
of 26.8 weeks (Fig. 3).

No significant changes were noted in the uri-
nary protein excretion in any group (Table 2).

There were no differences between groups in
the blood pressure control or the percentage of
patients receiving angiotensin-converting en-
zyme inhibitors and/or angiotensin receptor
blockers throughout the study (Table 2).

Safety Parameters

There were no significant changes in the pa-
rameters of the nutritional status in any group of
patients.

The compliance with the prescribed diets, as-
sessed by protein and energy intake, was good
throughout the study in both arms (Table 3).

Ketoanalogues supplementation was well tol-
erated. No relevant changes in laboratory safety
parameters (blood cell count, potassium, liver
enzymes, and bilirubin) were noted (data not
shown). No adverse reactions to Ketosteril (Fre-
senius Kabi) administration were noted.

Discussion

Several studies have shown that a high protein
diet worsens renal damage and increases protein-
uria, hypertension, and mortality in experimental
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Table 2. Metabolic Parameters, Renal Function, Blood Pressure, and Requirements for Antihypertensive

Treatment in Patients Completing the Study

Baseline Week 48
Nitrogen waste products
Serum urea (mg/dL)
Group SVLPD (n = 26) 157 = 33 121 = 28*
Group LPD (n = 19) 135+ 24 144 = 26
Serum creatinine (mg/dL)
Group SVLPD (n = 26) 41*+13 48=*+15
Group LPD (n = 19) 3914 50=*1.7"
Acid-base balance
Serum bicarbonate (mEg/L)
Group SVLPD (n = 26) 18115 23.4 £ 2.1*
Group LPD (n = 19) 183+ 1.3 176 = 1.9
Calcium-phosphorus metabolism
Serum calcium (mg/dL)
Group SVLPD (n = 26) 4.0=*0.6 4.4 +0.7*
Group LPD (n = 19) 41*+09 3.9=*05
Serum phosphates (mg/dL)
Group SVLPD (n = 26) 59=+21 45 +1.7*
Group LPD (n = 19) 57*+23 6.0+1.9
Calcium-phosphorus product (mg?/dL?)
Group SVLPD (n = 26) 472 +43 39.6 + 3.1*
Group LPD (n = 19) 46.7 £ 4.4 46.8 £ 4.8
Alkaline phosphatase activity (U/L)
Group SVLPD (n = 26) 146.6 = 17.8 151.1 + 221
Group LPD (n = 19) 155.2 + 28.6 159.7 = 31.1
Renal function
eGFR (mL/min/1.73m?)
Group SVLPD (n = 26) 18.3 4.6 15.4 = 5.0
Group LPD (n = 19) 179 = 4.3 13.4 = 5.1*
Proteinuria (g/d)
Group SVLPD (n = 26) 0.56 = 0.19 0.63 = 0.17
Group LPD (n = 19) 0.67 = 0.21 0.65 = 0.15
Blood pressure and requirements for antihypertensive treatment
Systolic blood pressure (mm Hg)
Group SVLPD (n = 26) 125.2 = 271 123.1 =16.9
Group LPD (n = 19) 125.3 +24.5 129.8 + 14.9
Diastolic blood pressure (mm Hg)
Group SVLPD (n = 26) 746 =157 70.9 = 12.4
Group LPD (n = 19) 70.8 = 14.0 70.5 +10.2
Patients with optimal blood pressure controlt
Group SVLPD (n = 26) 92.4% 96.2%
Group LPD (n = 19) 89.8% 94.8%
Patients on antihypertensive drugs
Group SVLPD (n = 26) 87% 89%
Group LPD (n = 19) 83% 87%
No. of antihypertensive drugs per treated patient
Group SVLPD (n = 26) 22+13 2.2 2
Group LPD (n = 19) 21+1.2 2.2 2
Patients receiving ACEls and/or ARBs
Group SVLPD (n = 26) 64% 65%
Group LPD (n = 19) 68% 70%

SVLPD, severe hypoproteic diet supplemented with ketoanalogues; LPD, low protein diet; eGFR, estimated glomerular

filtration rate; ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker.
*Statistically significant versus baseline.

TArterial blood pressure less than 130/75 mm Hg. To convert eGFR in mL/min to mL/s, multiply by 0.01667; serum urea
in mg/dL to mmol/L, multiply by 0.357; serum creatinine in mg/dL to pmol/L, multiply by 88.4; serum bicarbonate in mEqg/L
to mmol/L, multiply by 1; serum calcium in mg/dL to mmol/L, multiply by 0.2495; serum phosphates in mg/dL to mmol//L,
multiply by 0.3229; serum albumin in g/dL to g/L, multiply by 10.
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Figure 2. eGFR (mL/min/

1.73 m?2, mean * standard

deviation) at randomization 24
and during the study phase:
SVLPD group (H, n = 26)
and LPD group (@, n = 19).
*Statistically significant dif-
ference versus baseline. To 16
convert eGFR in mL/min to
mL/s, multiply by 0.01667.
eGFR, estimated glomerular
filtration rate; SVLPD, se-
vere hypoproteic diet sup- 8 . . .
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134

1™ 1M

plemented with ketoana- 0 4 8
logues; LPD, low protein
diet.

models of CKD. In contrast, a long-term LPD
can slow the rate of progression of renal failure,
attenuating the impact of hemodynamic and met-
abolic factors.""”

These findings have prompted numerous in-
vestigators to examine whether LPD could slow
the rate renal function loss in patients with CKD.
The results of various clinical trials have not been
concordant: Some studies have reported positive
effects of the LPD,?°>? and other studies have
shown no benefit.>"**>>

The role of dietary protein restriction in the
progression of CKD has not been settled,” but
available data support that an SVLPD is associated
with a significant decrease in serum urea and
allows a better control of the acid-base and phos-
phocalcic disorders and insulin resistance, thus
postponing the occurrence of the uremic symp-
toms and delaying RRT initiation."'"'* The
improvement of metabolic acidosis with SVLPD
is explained by the alkalinizing effect of this diet,
because it is poor in cysteine and methionine and
therefore has low acidic residues.

The decrease of serum phosphate levels results
from a reduced phosphate intake, because the
same nutrients provide protein and phosphate. At
the same time, calcium salts included in the

ketoanalogues preparation, acting both as calcium
providers and as phosphate binders, are involved
in the correction of calcium-phosphorus metab-
olism disturbances.''

The present study is a randomized, controlled
trial to test the effect of an SVLPD on certain
metabolic disorders in nondiabetic patients with
stage 4 CKD (eGFR < 0.5 mL/s [30 mL/min
per 1.73 m?]), optimal blood pressure control,
proteinuria less than 1 g/g urinary creatinine,
good nutritional status, and anticipated good
compliance with the diet.

Our results support an amelioration of nitrogen
balance and the correction of acid-base imbal-
ances and calcium-phosphorus metabolism disor-
ders in patients receiving a keto-diet.

Only 4% of patients in the SVLPD group
required RRT initiation during the study, a sig-
nificantly lower percentage compared with 27%
of subjects assigned to continue the conventional
LPD. Similar results were reported by Pedrini
et al.,* who assessed the effects of LPD on 1413
nondiabetic patients enrolled in five randomized,
controlled trials, including MDRD; the risk of
end-stage renal disease or death was reduced by

339%.%

Figure 3. Need for RRT ini-
tiation throughout the study:

¢ FE 4 - - .« . . . . . . . WSVLPDgouw =2
T 25 ®, LPD group (n = 26).
;é 23 . . . [ Statistically significant dif-
€32 ference between groups.
g 1? RRT, renal replacement
¢ 154 . . . . . . . . : : . . therapy; SVLPD, severe

0 4 8 12 46 20 24 28 32 36 40 44 48 hypoproteic diet supple-

Weeks

mented with  ketoana-
logues; LPD, low protein
diet.
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Table 3. Safety Parameters
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Baseline Week 48
Anthropometric markers
BMI (kg/m?)
Group SVLPD (n = 26) 23.9 + 3.1 23.8+24
Group LPD (n = 19) 232+44 234 +44
Tricipital skinfold (cm)
Group SVLPD (n = 26) 19.9 £33 20.1 + 3.0
Group LPD (n = 19) 19.2 43 19.3+46
Mid-arm muscular circumference (cm)
Group SVLPD (n = 26) 232 +27 231 +25
Group LPD (n = 19) 229 +3.8 23.0+4.0
Biochemical markers
Serum albumin (g/dL)
Group SVLPD (n = 26) 39=*03 42 *+0.6
Group LPD (n = 19) 41+04 40+0.5
Serum total cholesterol (mg/dL)
Group SVLPD (n = 26) 205.3 +41.6 197.1 + 33.6
Group LPD (n = 19) 212.4 = 23.1 206.5 + 31.4
Lymphocytes count (x103%/uL)
Group SVLPD (n = 26) 2.133 = 0.458 2.076 = 0.500
Group LPD (n = 19) 2.054 = 0.367 1.965 + 0.412
SGA (A, %)
Group SVLPD (n = 26) 87 87
Group LPD (n = 19) 90 90
Protein intake (g/kg/d)
Group SVLPD (n = 26) 0.31 = 0.09 0.32 = 0.07
Group LPD (n = 19) 0.62 = 0.1 0.59 + 0.08
Energy intake (kcal/d)
Group SVLPD (n = 26) 312+23 31.8 2.1
Group LPD (n = 19) 32.3 + 2.1 31.0+1.9

BMI, body mass index; SVLPD, severe hypoproteic diet supplemented with ketoanalogues; LPD, low protein diet;

SGA, subjective global assessment.

To convert serum albumin in g/dL to g/L, multiply by 10; serum total cholesterol in mg/dL to mmol/L, multiply by 0.02586;

white blood cell count in X10%/uL to x10%L, multiply by 1.

During the 48 weeks of therapeutic interven-
tion, eGFR did not significantly change in the
SVLPD group, whereas a significant reduction in
renal function was noted in the LPD group.
Analysis of differences in progression may be
confounded because some of the patients re-
ceived angiotensin-converting enzyme inhibitors
and/or angiotensin receptor blockers, which are
known to influence progression. Consequently,
the outcome could be biased. Moreover, with a
25% probability to reach end-stage renal disease
or to experience a greater than 50% reduction in
eGFR,>?” and a difference between groups of
10% for significance, 96 patients per arm would
be required, for a probability of 95% and a power
of 80%.%® The sample size was not large enough
to determine whether the regimen changes the
rate of progression of renal insufficiency. A longer
observation period with the number of patients
projected by our power analysis is required to

judge the effect of a ketoacids-supplemented
LPD on the progression of CKD. In their seminal
article concerning the MDRD equation, Levey
et al.>” did not consider it advisable to use this
equation to assess the efficacy of dietary protein
restriction on the progression of chronic renal
disease.

The reduction in renal death in patients on the
SVLPD seems to be related to the correction of
uremic signs and to improved metabolic con-
trol, allowing an important delay in RRT
initiation. From the point of view of the pa-
tient, this delay is certainly the most important
factor to consider.'”

On the other hand, the nutritional safety of
LPD has been frequently questioned, specifically
because a poor predialysis nutritional status can
increase the morbidity and mortality of patients
with CKD and, consequently, can negatively
influence the outcome after RRT initiation.
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Our results showed no deleterious effect of the
SVLPD on nutritional status, assessed by clinical,
anthropometric, and biochemical parameters. It is
noteworthy that nutritional status was not
changed while preserving the daily energy intake
in both arms, despite the LPD.

Compliance with LPDs is generally poor,
when referring to both the energy and the pro-
tein intake,” and close nutritional monitoring is
therefore required. Our selected patients had a
very good compliance, as expected, at least re-
garding daily protein and energy intake. Unlike
in large studies, in which the achieved protein
intake largely surpassed the recommendations,”" in
our study the protein intake was very close to
prescription (0.32 £ 0.07 vs. 0.30 and 0.59 *=
0.08 vs. 0.60 g/kg per day in SVLPD and LPD
arms, respectively) as a consequence of careful
initial selection and permanent dietary counsel-
ing. This remarkable compliance with the diet
could be involved in the reported amelioration of
metabolic disorders with SVLPD in our patients,
because it has already been reported that correc-
tion of metabolic disturbances was dependent on
the compliance of patients and usually not ob-
served in patients on a conventional LPD, even
when they were compliant with the dietary pre-
scription. There were no adverse reactions to the
ketoanalogues.

The recently revealed high prevalence of CKD
raises concerns all over the world.” In the time
when the focus in nephrology care moves toward
predialysis patients, the nutritional support and
particularly the SVLPD could be a new link to
the elegant RRT integrated care described by
Van Biesen et al.>” In addition, the possible delay
of RRT initiation through nutrition could have a
major economic impact, which is particularly
important in developing countries where the di-
alysis facilities still do not meet the needs.”® How-
ever, close nutritional monitoring, dietary coun-
seling, and a careful selection of motivated
patients who could benefit from such a diet are
required.

Conclusion
The SVLPD seems to be effective and safe in
ameliorating nitrogen waste products retention
and acid-base and calcium-phosphorus metabo-
lism disturbances, and in delaying the RRT ini-

tiation, with no deleterious effect on the nutri-
tional status of patients with CKD.
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