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Abstract

The prevalence of late referral of patients with chro-
nic kidney disease (CKD) is high and has been associated
with a worse CKD prognosis, however few studies have
been conducted from a nutritional perspective.

Objective: Characterize the nutritional status of pa-
tients with CKD at first attendance in a nephrology ser-
vice, with early (ER) and late referral (LR).

Methodology: It was a cross-sectional study with pa-
tients older than 18 years referred to the Nephrology ser-
vice of a University Hospital. The referral groups were
classified according to estimated glomerular filtration
rate (eGFR) as: LR (eGFR<15ml/min/1.73m2) or ER
(eGFR>15 ml/min/1.73m2) based on the Kidney Disea-
se Outcomes Quality Initiative. Nutritional evaluation
included subjective global assessment (SGA), anthropo-
metric, laboratory and bioelectrical impedance data. The
SAS® software was used for statistical analysis.

Results: Seventy-five patients were evaluated, 29% of
them belonging to the LR group. This group showed a
greater previous weight loss (-7.0 + 3.5 versus -2.8 + 7.0
Kg) and lower values for all anthropometric and body
composition variables. In general, the laboratory results
of the LR group also were worse. According to the SGA,
all LR patients had some degree of malnutrition (50 %
with severe malnutrition against 28.8% in ER), showing
significantly lower results for GFR (21.4 + 12.2 ml/
min/1.73 m2), albumin (3.9 + 0.3 g/dL), serum bicarbona-
te (22.8 + 5.1 mmol/L) and phase angle (5.3+ 0.6 0). Renal
function was positively correlated with percent adequa-
cy of arm circumference (r=0,40; p<0,01) and albumin
(r=0,45; p<0,01).

Conclusion: The LR group showed a worse nutritional
status showing that, for the nutritional point of view, the
delayed referral brings substantial losses that can make
difference in future treatment, thus demonstrating the
importance of early nutritional monitoring for this po-
pulation.
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LATE REFERENCIA DE LOS PACIENTES
CON ENFERMEDAD RENAL CRONICA:
PUNTO DE VISTA NUTRICIONAL

Resumen

La prevalencia de la referencia tardia de los pacientes
con enfermedad renal crénica (ERC) es alta y se ha asocia-
do con un pronoéstico peor ERC, sin embargo pocos estudios
se han llevado a cabo desde una perspectiva nutricional.

Objetivo: Caracterizar el estado nutricional de los pa-
cientes con ERC con la primera cita en un servicio de ne-
frologia, con temprana (ER) y la remision tardia (LR).

Metodologia: Se realizé un estudio transversal con pa-
cientes mayores de 18 afios a que se refiere el servicio de
Nefrologia del Hospital Universitario. Los grupos de re-
ferencia se clasificaron de acuerdo a la tasa estimada de
filtracion glomerular (TFG) como: LR (TFG <15 ml / min
/1.73m2) o ER (TFG> 15 ml / min / 1.73m2), basado en la
Kidney Disease Outcomes Quality Initiative. Evaluacion
nutricional incluyé la evaluacion subjetiva global (SGA),
antropométricas, de laboratorio y los datos de impedancia
bioeléctrica. El software de SAS ® se utilizé para el anali-
sis estadistico.

Resultados: Fueron evaluados setenta y cinco pacientes,
el 29% de ellos pertenece al grupo LR. Este grupo mostré
una pérdida mayor de peso anterior (-7,0 + 3,5 frente a -2,8
+ 7,0 Kg) y los valores mas bajos para todas las variables
antropométricas y de composicion corporal. En general,
los resultados de laboratorio del grupo LR también eran
peores. De acuerdo con el SGA, todos los pacientes tenian
LR algin grado de desnutricion (50% con desnutricion
severa contra 28,8% en ER), que muestra resultados sig-
nificativamente mas bajos de la TFG (21,4 + 12,2 ml / min
/1,73 m2), albimina (3,9 + 0,3 g / dL), bicarbonato sérico
(22,8 + 5,1 mmol / L) y angulo de fase (5.3+ 0,6 6). La fun-
cion renal se correlacioné positivamente con el porcenta-
je de adecuacion de la circunferencia del brazo (r=0,40;
p<0,01) y albiimina (r=0,45; p<0,01).

Conclusion: El grupo LR mostré6 un peor estado
nutricional muestra que, para el punto de vista
nutricional, la remision tardia trae pérdidas sustanciales
que pueden hacer la diferencia en el tratamiento futuro, lo
que demuestra la importancia de la vigilancia nutricional
precoz para esta poblacion.

(Nutr Hosp. 2015;31:1286-1293)
DOI:10.3305/nh.2015.31.3.7939
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Introduction

Chronic Kidney Disease (CKD) is a clinical syn-
drome characterized by renal damage and progressive
and irreversible loss of kidney function'. The increa-
sed prevalence of CKD has led to its recognition as a
public health problem in Brazil and in the world, espe-
cially due to the high costs for the health system, the
high morbidity and mortality of this population, and
the adverse consequences for affected individuals?.

In order to control the complications caused by
CKD, to attenuate the progression of the disease and
to optimize its treatment, in addition to preparing the
patients for dialysis or kidney transplantation, interna-
tional guidelines recommend that patients with CKD
be referred early to a nephrologist for the assessment
and management of the disease’.

Many studies have indicated that late referral is as-
sociated with a poorer prognosis for CKD*?, It involves
higher rates of progression to renal dysfunction, higher
complication rates and a higher risk to require emer-
gency dialysis, resulting in increased morbidity-mor-
tality, higher treatment costs, and a worse quality of
life®789, Despite this recognized health impairment
due to late referral, few studies have been conducted
using a nutritional perspective'®!"'2,

Starting from a glomerular filtration rate (GFR) of
60 mL/min/1.73 m?, the patients should be regularly
submitted to assessment of nutritional status. The ideal
way to monitor the nutritional status of these patients
includes a combination of various clinical, laboratory
and anthropometric parameters in order to circumvent
the limitation of each method when employed separa-
tely!314,

Among the complications of CKD to which late re-
ferral may contribute is protein-energy malnutrition
(PEM). The causes of this condition are multifacto-
rial, being mainkly related to the dietary restrictions
of pre-dialysis treatment, the clinical conditions deter-
mined by the disease itself (anorexia, gastrointestinal
and hormonal disorders, and metabolic changes), and
polymedication!s:16-17:18,

Most of the patients who start dialysis treatment wi-
thout previous nutritional monitoring have symptoms
of malnutrition such as weight loss and changes in
anthropometric and laboratory parameters'. Thus, the
application of a nutritional care plan seems to be the
main protective factor against the worsening of PEM,
since nutritional monitoring and education are key fac-
tors in order to secure motivation and adhesion to the
diet®2!,

Considering nutritional status as an important prog-
nostic factor in the evolution of CKD and in view of
the lack of information about the patients referred to
nephrology services, it is essential to be aware of the
nutritional status of these patients in order to improve
the nutritional care provided to them. Thus, the main
objective of the present study was to characterize the
nutritional status of patients with CKD under conser-

vative treatment with early or late referral to a nephro-
logy service.

Subjects and Methods
Design

An observational cross-sectional study was conduc-
ted between October 2009 and December 2010 on 75
patients with pre-dialysis CKD referred to the Nephro-
logy Service of a University Hospital in Ribeirdo Preto,
Sao Paulo, Brazil for the first time and aged 18 years or
older. Individuals with acute kidney injury, prior kid-
ney transplantation or dialysis and those for whom the
disease could not be differentiated as acute or chronic
according to their medical records were excluded.

The study was approved by the Research Ethics
Committee of the University Hospital, Medical School
of Ribeirao Preto, University of Sao Paulo, and all pa-
tients gave written informed consent to participate.

Sample size was calculated from a pilot sample pre-
viously obtained from a CKD population. The formula
of Singer (1997) was used and the level of significance
was set at 0.05. For a test power of 0.8, the result of the
calculatioon was a total sample of 70 patients®.

Time of referral

The classification of late referral was based on the
definition of the K/DOQI Guidelines, using as a crite-
rion a GFR of <15 ml/min/1.73 m?, estimated from the
formula of Cockcroft-Gault, which uses age, current
weight and plasma creatinine concentration”. On this
basis, the patients were assigned to two groups, i.e.,
those with a late referral (GFR<15 ml/min/1.73 m?) and
those with an early referral (GFR >15 ml/min/1.73 m?).

Anthropometric measures

The same trained nutritionist performed the anthro-
pometric evaluation of all patients under fasting con-
ditions. Weight was measured with a scale with 0.1 kg
precision and height with a stadiometer with 0.1 cm
precision (Filizola S/A, Sao Paulo, Brazil). Body mass
index (BMI) was calculated as weight divided by hei-
ght squared. A cutoff point of =24.9 kg/m? was used
to classify excess weight for adults and a cutoff point
of =27.0 kg/m? was used to classify excess weight for
elderly subjects®.

The following anthropometric indices were as-
sessed: the patient’s current weight expressed as a
percentage of ideal weight (%); measurement of the
arm circumference (AC) expressed as a percentage
of adequacy in relation to the ideal values for gender
and age®?; and waist circumference (WC) classified
according to the World Health Organization (WHO)”.
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The percentage of weight change was calculated ba-
sed on the current weight in relation to the habitual
weight and classified as gain, significant loss (<10%)
or severe loss (> 10%) in the last 6 months?. Patients
whose clinical condition did not permit anthropome-
tric assessment were only submitted to subjective glo-
bal assessment and to laboratory work-up.

Body composition was evaluated by tetrapolar
bioelectrical bioimpedance analysis (BIA) (Biody-
namics 450, Biodynamics Corporation, Seattle, WA,
USA) which provides data regarding body water, lean
mass, phase angle and fat mass, using a current of 800
UA and 50 kHz. The measurements were performed
according to manufacturer instructions.

A researcher experienced in using the scored Sub-
jective Global Assessment (SGA) assessed all sub-
jects®. Each subject was classified as well-nourished
(SGA A), moderately or suspected of being malnou-
rished (SGA B), or severely malnourished (SGA C).
The scored SGA consists of the four medical compo-
nents (weight loss, nutrition impact symptoms, intake
and functional capacity) and a physical examination
assessing fat, muscle stores and fluid status plus global
assessment of nutritional status.

Biochemical evaluation

Blood samples were collected from the patients after
a 12-h overnight fast. Biochemical evaluation included
the determination of lipid profile, serum albumin, total
protein, urea, creatinine, calcium, phosphorus, blood
count, glucose and venous blood gases (pH and bi-
carbonate - HCO,). All exams were carried out in the
Central Laboratory of the University Hospital of the
institution.

The lipid profile, consisting of total cholesterol
(TC), triglycerides (TG), low density lipoprotein
(LDL-c) and high density lipoprotein (HDL-c), was
determned. The following desirable reference values
were considered: <200 mg/dL TC, <150 mg/dL TG
and < 100 mg/dL LDL-c, and for HDL-c, values hi-
gher than 40 mg/dL for men and higher than 50 mg/
dL for women™®.

The reference value used for serum albumin was
>4.0 g/dL (K/DOQI, 2000) and the reference value
used for glucose was > 100 mg/dL?'. Metabolic acido-
sis was defined as serum bicarbonate concentrations of
less than 22 mmol/L*.

Statistics

Data are reported as mean and standard deviation
for continuous variables and as frequencies and per-
centages for categorical variables. Spearman corre-
lation was used to determine associations between
estimated GFR and nutritional parameters. The
nonparametric Wilcoxon test was applied to analyze

differences between the late referral (LR) and early
referral (ER) groups regarding the continuous varia-
bles, and the Fisher exact test was used to analyze di-
fferences regarding the categorical variables. The le-
vel of significance was set at 5%. ANOVA was used to
compare the patients according to SGA classification,
followed by the Tukey post-test when the null hypo-
thesis was rejected. The SAS® software (version 9.2,
2008, SAS Institute Inc. Cary, NC, USA) was used for
all analyses.

Results

Seventy-five patients under conservative treatment
were assessed, 29% of them belonging to the LR
group and 71% to the ER group. Mean patient age was
64.8+11.6 years and 73% were elderly persons (> 60
years). Patient distribution according to kidney func-
tion is presented in table I.

According to BMI, most subjects (63%) were
overweight and obese. When each group was conside-
red separately, the percentage of overweight in ER pa-
tients was even higher (68%). Concerning abdominal
circumference, 75% of the patients were found to be
at higher risk for metabolic complications associated
with obesity.

Nutritional assessment revealed that 54% of the pa-
tients had suffered a weight loss of up to 10% in the
last 6 months. The LR group showed lower values for
all the anthropometric and body composition variables,
except for the percentage of weight change, which in-
dicated a greater weight loss in this group (Table II). In
agreement with the anthropometric assessment, in ge-
neral the laboratory data for the LR group were worse
than those for the ER group (Table III).

The lipid profile showed changes in large part of the
subjects compared to reference values. Hypertriglyce-
ridemia was present in 47% of cases, elevated LDL-c
in 57% and hypercholesterolemia in 40%. It is impor-
tant to point out that 37% of the patients showing nor-
mal serum TC levels were taking lipid-lowering drugs.
Fasting glycemia levels were higher than the reference
values in 44% of the patients.

Table I
Patient distribution according to CKD staging

Glomerular filtration rate*

Stage (mlimin/1.73 m?) n (%)

1 60-89 7 (9.3%)
i 30-59 20 (26.7%)
v 15-29 26 (34.7%)
v <15 22 (29.3%)

*Glomerular filtration rate estimated using the formula of Cockcroft-
Gault®.
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Table II
Comparison od the anthropometric variables between groups according to late or early referral

Variables fZ’:%j Laz(en};eg;ral Ear(li)l zr?;e;ral p-value
Change in weight (%) -39+6.5 -70+3.5 -2.8+7.0 <0.01
Adequacy of IMW (%) 126.1 +£23.8 113.5+16.6 131.3+244 <0.01
BMI (kg/m?) 273+£52 24.5+3.6 284+5.3 <0.01
Adequacy of AC (%) 97 + 14.1 89.4 +10.9 99.4+14.2 0.01
AbC (cm) 97.2+13.3 86.6 + 11.1 100.7 £ 12.1 <0.01
Phase angle (0) 5.7+09 52+0.7 59+09 0.01
Fat mass (%) 204 £8.3 23.7+6.8 29.6£7.6 0.02

*Nonparametric Wilcoxon test. Data are reported as mean + SD. IMW: ideal mean weight; BMI: body mass index; AC: arm circumference; AbC:

abdominal circumference.

Table I1I
Comparison of the laboratory variables between groups according to late and early referral

Late referral

Early referral

Variables (n=22) (n=53) p-value
Hemoglobin (g/dl) 10.7 £ 1.53 13.1+2 <0.01
Hematocrit (%) 329+4.10 39.6+5.7 <0.01
Lymphocytes (10° mm?) 1.7+0.86 2.1+£0.6 0.03
TIBC 186 +51.45 2232 +84.5 0.02
Glycemia (mg/dl) 105.1 +£51.6 127.2 + 60 0.04
Albumin (g/dl) 3.92+0.26 42+03 <0.01
Total proteins (g/dl) 6.6£0.5 69+04 0.04
Urea (mg/dl) 107.2+42.3 754 +£41.1 <0.01
Creatinine (mg/dl) 5.6+23 23+ 1.1 <0.01
Phosphorus (mg/dl) 5.6 4.05 <0.01
Total calcium (mg/dl) 8.5 9.5 <0.01
Blood pH 7.3+0.1 7.6+0.1 <0.01
Serum bicarbonate 20.7+4.3 264 +43 <0.01

*Nonparametric Wilcoxon test. Data are reported as mean + SD. TIBC: Total iron-binding capacity.

There were associations between kidney function
and parameters of nutritional assessment. There was
a significant positive correlation between GFR and
phase angle (Figure 1) and between renal function and
albumin (Figure 2). The prevalence of hypoalbumine-
mia in the total sample was 37%.

Metabolic acidosis was identified in 28% of the pa-
tients. Significant positive correlations were observed
between serum bicarbonate levels and nutritional sta-
tus variables such as albumin (Figure 3).

Patient classification according to the SGA is pre-
sented in table IV. Half the patients in the LR group
had severe malnutrition and no patient was classified
as well nourished.

When the laboratory and anthropometric variables
were compared according to SGA, the patients classi-
fied as malnourished were found to have significantly
lower GFR, albumin, serum bicarbonate and phase an-
gle values and a greater weight loss. However, only
albumin differed between categories B and C and only
phase angle and GFR differed between categories A
and B (Table IV, Table V).

Discussion

The main findings of the present study were a high
prevalence of patients with late referral (LR) to the

Late referral for chronic kidney disease
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Fig. 1.—Correlation Spearman between GFR and phase angle
(CCS=0,48; p<0,01).
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Fig. 2.—Correlation Spearman between renal function and al-
bumin (CCS=0,45; p<0,01).
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Fig. 3.—Correlation Spearman between serum bicarbonate le-
vels and albumin (CCS=0,4; p<0,01).

nephrology service of a university hospital and the fact
that these patients showed a worse nutritional status
according to the SGA and most of the anthropometry,
laboratory and body composition parameters compa-
red to the ER group.

The definition of “late referral” is somewhat arbi-
trary and quite heterogeneous. Most studies usually
assess the prevalence of LR on the basis of the diffe-
rence in time between referral to the nephrologist and
beginning of dialysis treatment. However, since there
is no established definition, different times are used as
cut-off points, among them 1, 3, 4, 6 or even 12 mon-
ths before dialysis treatment*33:3435.36.37,

This criterion based on the difference in time is
used in prospective or retrospective studies. Howe-
ver, due to the cross-sectional nature of our study, we
could not use this classification. For this reason, we
selected the LR criterion considered in the guidelines
of the K/DOQI based on stage 5 of CKD (GFR<15
ml/min/1.73 m?)*. According to the systematic re-
view study of Navaneethan et al. (2008), this diver-
sity of criteria is responsible for the wide variation
in the prevalence of LR reported in the literature (15
to 80%), impairing a possible comparison between
studies®.

The high percentage of LR patients detected in the
present study (29%) agrees with literature data. Nava-
neethan et al. (2007), in a retrospective US study on
204 patients, compared the two classifications of LR
and detected a value of 22% according to the criterion
of kidney function (GFR<15 ml/min/1.73 m?) and a
value of 26% according to the time criterion (6 months
before dialysis)!2. Similar results were obtained in a
study conducted in Italy on 673 patients®. Recently,
Hommel et al. (2012) detected an even higher LR per-
centage (38%)*". Thus, the literature shows that up to
64% of CKD patients are still referred late*.

Our findings show that kidney function was posi-
tively correlated with phase angle, with LR patients
showing lower phase angle values. This reduction has
been considered to reflect damage to the cell membra-
ne, cell death, increased ratio between intra- and extra-
cellular water, and decrease body cell mass***, From

Table IV
Classification of nutritional status of groups late
and early referral according to Subjective Global

Assessment*
Late Early
Classification  referral referral Sample
(n=22) (n=153)
A 0 17 (32.7%) 17 (22.9%)
B 11 (50%) 20 (38.5%) 31 (41.9%)
C 11 (50%) 15 (28.8%) 26 (35.2%)

* Detsky, 1987 (29) A: Well nourished; B: Mild to moderate
malnutrition; C: Severe malnutrition.
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Table V
Comparison of the nutritional variables according to classification by the Subjective Global Assessment*

Classification SGA
Variables A B C p-value
eGFR (ml/min/1.73 m?) 47 + 16* 26.3 + 16.7°¢ 214 +12.2° p<0.01
Albumin (g/dl) 4.3 +0.2° 4.1+0.2%¢ 39+0.3° p<0.01
Serum bicarbonate (mmol/L) 28.0 +2.9? 24.7+ 5.1~ 22.8 +5.1° p<0.01
Change in weight (%) -1+52° -3.8+ 6.5+ -6.1 +6.7° p<0.01
Phase angle (0) 6.4+ 0.7* 5.6+ 0.9°¢ 5.3+ 0.6 p<0.01

Data are reported as mean + SD. ANOVA: p-value < 0.01; Tukey post-test.

SGA: Subjective Global Assessemnte; eGFR: Estimated glomerular filtration rate.
*Detsky, 1987 (29). A: Well nourished; B: Mild to moderate malnutrition; C: Severe malnutrition.

a clinical viewpoint, the phase angle is considered to
be an important marker in the determination of increa-
sed risk of morbidity in various pathological condi-
tions''%, particularly in CKD patients before dialysis.
Caravaca et al. (2011) established that a phase angle of
5.3°is of prognostic value for survival*'.

BMI assessment revealed a high percentage of
overweight and obesity (63%), especially in the ER
group. Brazilian studies have detected lower percen-
tages of excess weight in CKD patients, of the order
of 25 to 50%'°4*. There still is controversy about the
best measure for the determination of obesity in these
patients. Some studies that evaluated the relationship
between obesity and adverse outcome in CKD using
BMI obtained conflicting results, which were partially
due to the determination of total body mass without di-
fferentiating between fat and lean mass***. Evidence
suggests that abdominal circumference is a more relia-
ble tool for the detection of visceral adiposity, being a
better predictor of morbidity and cardiovascular risk
compared to BMI*. When the abdominal circumfe-
rence was analyzed in the present population, most
individuals were found to be at higher risk to develop
metabolic complications.

Positive correlations were detected between kid-
ney function and anthropometric variables. GFR was
correlated with BMI and with percent adequacy of
arm circumference, indicating that the progressive
loss of kidney function is accompanied by a decline
of nutritional status markers and is intimately linked
to an increased risk of malnutrition, as also reported
by Campbell et al. (2008)*. In agreement with these
results, considering all the anthropometric variables
measured, the LR group showed a worse nutritional
status than the ER group.

Herget-Rosenthal et al. (2010) also observed that
LR patients had a poorer nutritional status when as-
sessed according to serum albumin concentration (<
3.5 g/dl) and BMI (<20 kg/m?), and identified malnu-
trition as an independent factor associated with morta-
lity¥. Thus, during the pre-dialysis phase, malnutrition
seems to be a predictor of increased number of hos-

pitalizations and deaths and of progression to dialysis
therapy regardless of GFR.

Another clinical tool with established prognostic
value for CKD and used to assess nutritional status
is the SGA, which is commonly used to determine
the prevalence of malnutrition and to identify pa-
tients at higher risk for morbidity and mortality*®.
Stenvinkel et al. (2002) reported that CKD patients
classified as malnourished according to the SGA
showed significantly higher mortality rates than
patients classified as well nourished when the data
were adjusted for age, diabetes and cardiovascular
diseases'®.

The beginning and the severity of PEM are related
to the level of kidney function, with a higher preva-
lence of nutritional damage being usually observed
below a GFR of 60 ml/min/1.73 m? and being reflec-
ted on lower albumin, serum bicarbonate and cho-
lesterol values®. These changes were present in our
study, in which malnutrition detected according to the
SGA was associated with the more advanced phases
of CKD and with significantly lower levels of albu-
min, serum bicarbonate and phase angle and a greater
weight loss.

LR patients also showed worse laboratory results
characterizing nutritional status compared to ER
patients. In particular, metabolic acidosis, which is
a common complication of CKD especially when
GFR reaches levels close to 20 ml/min/1.73 m?, was
present in almost one third of the patients, a result
lower than those reported in the literature considering
the same cut-off point. Leal et al. (2009) observed
a 50% frequency of metabolic acidosis in a sample
with characteristics similar to those of the subjects
studied here*.

The reduction of serum bicarbonate levels is as-
sociated with various adverse effects including bone
disease, hypoalbuminemia and increased risk of
death***. In addition, it plays an important role in the
pathogenesis of PEM, which involves increased pro-
tein degradation of skeletal muscle in the presence of
acidosis, with its correction possibly contributing to
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a reduction of this degradation®. In the present study
we observed various significant positive correlations
between serum bicarbonate level and nutritional sta-
tus variables such as albumin, total proteins, fat mass,
percent fat and percent adequacy of arm circumferen-
ce. When we compared the bicarbonate levels accor-
ding to SGA classification, we noted that category A
patients had significantly higher levels than category
C patients.

Hypoalbuminemia was present in 37% of the sub-
jects and its frequency was significantly higher in the
LR group compared to the ER group. It is important to
remember that low albumin levels may reflect not only
the deterioration of nutritional status, but also the pre-
sence of inflammation, proteinuria, systemic diseases,
advanced age, and degree of hydration. Thus, albumin
should be used in combination with other parameters
for the assessment of nutritional status'S.

Regarding the lipid profile, a high percentage of pa-
tients with dyslipidemias as well as significantly lower
HDL levels was observed in the LR group. However,
this prevalence may be even higher since 37% of the
patients with normal serum cholesterol levels were ta-
king lipid-lowering medication. Recently, Chen et al.
(2013) demonstrated that increases in TC and LDL-c
are associated with a more rapid progression of CDK,
being considered risk factors for renal replacement
therapy in stage 3-5 patients®'.

There is evidence that pre-dialysis nephrology care
independently affects the clinical outcomes®>*>. The
main objective of nutritional treatment during this
phase is to maintain and/or recover the nutritional sta-
tus, to attenuate the uremic symptoms, to control the
metabolic disorders, and to delay the rate of kidney
disease progression®. Thus, it is extremely important
to maintain these patients under nutritional monitoring
throughout CKD treatment, since this is a period that
must be used to offer the patient the best possible con-
ditions for the beginning of dialysis.

However, since most epidemiological investigations
are devoted to the study of patients kept under dialysis
treatment, it is essential to start new studies, mainly
during earlier CKD phases in order to provide better
nutritional care to this population.

Conclusion

Despite the limitations of the present study such
as a small sample size and the use of a LR criterion
little employed in the literature, the results obtained
demonstrated that patients with late referral presented
a greater deterioration of nutritional status. Thus, it is
essential for patients with CKD to receive an earlier
diagnosis during the pre-dialysis period and to be refe-
rred in a timely manner to multiprofessional nephrolo-
gy teams, in order to delay dialysis or to start dialysis
program in a better health condition.
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