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ABSTRACT

Objective

To evaluate the intake of energy and nutrients by individuals on hemodialysis, following especific
recommendations for this population and according to Food Guide for the Brazilian Population.

Methods

A cross-sectional study, 118 adult patients, considered stable from, ten dialysis centers in Goidnia, Goias.
Dietary intake was estimated by six 24-hour recalls, and classified as adequate or inadequate, according to
specific recommendations for individuals undergoing dialysis and that recommended for a healthy diet. A
descriptive analysis was performed.

Results

Average dietary intake of 2022.40 + 283.70 kcal/day; 31.18 kcal/kg/day; 55.03 + 4.20% carbohydrate; 30.23
+3.71% lipid, 1.18 £ 0.23 g protein/kg/day. Important prevalences of inadequacy were observed for the intake
of calories (39.0%), protein (39.0%) and other nutrients such as retinol (94.9%), saturated fat (87.3%),
cholesterol (61,9%), iron (61.0%), potassium (60.2%) and zinc (45.0%). Patients had a low intake of fruit food
group (1.22 + 0.89 servings) and vegetables (1.76 + 1.01 servings), dairy products (0.57 + 0.43 servings) and
high intake of food group of oils and fats (3.45 + 0.95 servings), sugars and sweets (1.55 x 0.77 servings).

Conclusion

Observed food consumption imbalance, characterized by excess of oils and fats, especially saturated oils and
cholesterol, sugars and sweets, parallel to low intake of fruits and vegetables and dairy products. A considerable
percentage of patients did not intake the minimum recommended of calories, protein, retinol, iron, zinc and
potassium.

Indexing terms: Eating. Nutrients. Renal dialysis.
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RESUMO

Objetivo

Avaliar o consumo de energia e nutrientes de individuos em hemodialise, sequndo recomendacoes especificas
para essa populacao, e de acordo com o Guia Alimentar para a Populacdo Brasileira.

Métodos

Trata-se de estudo transversal, com 118 pacientes adultos considerados estaveis, tratados em 10 centros de
didlise em Goidnia, Estado de Goids. A ingestao alimentar foi estimada por meio de seis recordatorios de 24
horas, sendo classificada em adequada ou inadequada, conforme recomendacées especificas para individuos
em hemodialise, é recomendado para uma alimentacdo saudavel. Foi realizada anélise descritiva dos dados.

Resultados

Observou-se ingestao alimentar média de 2022,40 + 283,70 kcalldia, 31,18 kcal/kg/dia; 55,03 + 4,20% de
carboidrato; 30,23 = 3,71% de lipideo, e 1,18 = 0,23 g de proteina/kg/dia. Importantes prevaléncias de
inadequacao foram observadas para a ingestdo de calorias (39,0%), proteinas (39,0%) e outros nutrientes,
como retinol (94,9%), gordura saturada (87,3%), colesterol (61,9%), ferro (61,0%), potassio (60,2%) e zinco
(45,0%). Os pacientes apresentaram baixa ingestao de alimentos do grupo das frutas (1,22 + 0,89 porcées),
legumes e verduras (1,76 = 1,01 porg¢oes), leite e derivados (0,57 + 0,43 porcées), bem como ingestdo elevada
de alimentos do grupo dos dleos e gorduras (3,45 + 0,95 porcées) e acucares e doces (1,55 x 0,77 porcoes).

Conclusao

Foi observado um consumo alimentar em desequilibrio, caracterizado pelo excesso de 6leos e gorduras,
sobretudo gordura saturada e colesterol, actcares e doces, paralelamente a baixa ingestao de frutas, lequmes
e verduras, leite e derivados. Um percentual considerdvel de pacientes deixou de ingerir a recomendacdo
minima de calorias, proteina, retinol, ferro, zinco e potéssio.

Temos de indexacdo: Ingestdo de alimentos. Nutrientes. Didlise renal.

The restrictions imposed on the patient by
the need to control interdialytic weight gain and
serum levels of phosphorus and potassium can

INTRODUCTION

Alterations in nutritional status, such as
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protein-energy malnutrition and obesity, are
conditions that are often found in patients with
Chronic Kidney Disease (CKD), resulting in
problems related to quality of life and increased
morbidity and mortality'2.

Regular monitoring of individual
hemodialysis patients’ food consumption makes
it possible to understand dietary habits and to
define appropriate prescriptive measures for
improved diet, something that is important in the
prevention, treatment and monitoring of poor
nutrition, be it a lack or an excess?.. Thus an
understanding of food intake of these individuals,
taking into account energy and nutrient
consumption and dietary habits, is essential to
ensure dietary guidance that is adapted to dialysis
and involves the limitation of some elements
along with an increased consumption of
others™34,

often give rise to significant difficulties when it
comes to following dietary recommendations and
a balanced diet*. Shortcomings in intake of
calories and proteins represent the food problems
that are most commonly found in hemodialysis
patients*”.

However in addition to the consumption
of calories and proteins, the intake of other
nutrients such as carbohydrates, lipids, vitamins
and minerals and the types of minerals consumed
must also be evaluated, with a view to promoting
adequate diets among these individuals. The
objective of this study is therefore to evaluate the
consumption of energy, nutrients and fiber among
individuals on hemodialysis, in accordance with
specific recommendations for this population and
intake by food group outlined in the Food Guide
for the Brazilian Population.
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METHODS

This was a cross-sectional study in ten
hemodialysis centers in the city of Goidnia in Goias
State, between May 2009 and March 2010. The
study was approvated by the Research Ethics
Committees at the Hospital das Clinicas at the
Universidade Federal de Goias (HC/UFG) and at
the Santa Casa de Misericérdia de Goidnia
(Protocols CEP/HC/UFG n°® 011/2009 and CEP/
SCMG n° 046/2009). Terms of Informed Consent
were obtained from all participants.

Criteria for inclusion in the study were:
patients over the age of 18 that were clinically
stable, of both sexes, undertaking hemodialysis
for more than three months, non-institutionalized,
with stable weights and without clinical evidence
of inflammation and/or infections during the
previous three months. Criteria for exclusion
included patients with cancer, tuberculosis,
acquired immunodeficiency syndrome, chronic
obstructive pulmonary disease, uncontrolled
diabetes mellitus, currently pregnant, undergoing
venous catheter dialysis, those in situations that
make it impossible to carry out an anthropometric
evaluation or an investigation of food intake
(advanced bone diseases, complications from
cerebral vascular accidents, physical deficiencies
or amputations). These criteria led to an initial
sample involving 344 individuals. Among these a
further 226 were excluded as they were classified
as underreporting on energy intake, resulting in
a final sample of 118 individuals. The individuals
that were excluded because they underreported
differed from the selected sample only in terms
of sex and Body Mass Index (BMI), since the
excluded group were predominantly of the female
gender (p=0,002) and with a higher average BMI
(p<0,001).

Underreporting was defined as having a
ratio of average energy intake to Basal Metabolic
Rate (BMR) of less than 1.27%'°. The BMR was
calculated using Harris Benedict's equation, which
provides an acceptable predictor of basal
metabolism among chronic kidney patients™. It
is estimated that for sedentary individuals, the
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minimum among of energy necessary for
maintaining body weight is 1.27 times the BMR,
a value below which it would be biologically and
statistically improbable to maintain weight®°. A
daily energy intake below this limit in patients
with stable weight is a strong indicator of
underreporting''3. This explains the choice of the
cutoff point of 1.27, which is widely used in other
studies'*'> that evaluate underreporting in chronic
kidney patients, and which was applied with the
aim of excluding genuine underreporters and
therefore ensuring the gathering of more precise
data about food intake among the patients
studied.

Food intake was evaluated using six
24-hour recalls, distributed across three days on
which dialysis occurred and three days on which
it did not. The foods reported were registered
using household measures that were subsequently
transformed into grams or milliliters in order
to calculate intake of energy, nutrients and
fibers. This was carried out using software
that was developed specifically for the study
(www. dbcheckout.com.br/nutri), and which uses
as its principal database the Brazilian Table of
Food Composition'®.

Food intake was converted into portions
from eight food groups (cereals, beans, meat and
eggs, fruits, vegetables and greens, milk and
derivatives, oils and fats, sugars and sweets). In
order to obtain portions, the caloric value of each
food item was divided by the average energetic
value of each group as set out in the Guia Ali-
mentar para a Populacdo Brasileira (Food Guide
for the Brazilian Population)'. Preparations that
were consumed by the patients and that did not
appear in this guide were divided up according
to the different ingredients and then converted
into the food groups.

The intake of energy and nutrients was
compared to the specific recommendations for
the population in hemodialysis'3'® and the
consumption in portions of the food groups as
considered necessary for a health diet'’. Based
on these recommendations, the intake of energy,
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nutrients, fiber and of the food groups was
classified as adequate or inadequate. When
consumption values that did not match with the
recommendations, intake was classified as
inadequate. For calories per kilogram, proteins
per kilogram, iron, selenium, cereals, beans, meat
and eggs, fruits, vegetables and greens, milk and
derivatives, intake below the recommended
amount was considered to be inadequate'>'7. For
cholesterol, saturated fats, calcium, oils and fats,
sugars and sweets, intake above the
recommended amount was considered
inadequate’>'"'8, For carbohydrates, lipids, fibers,
sodium, potassium, phosphorus, zinc, retinol and
Vitamin C, intake outside the recommended
range, be it below the lowest level or above the
highest, was considered inadequate’?>.

Information about age, gender, etiology,
comorbidities and time on hemodialysis were
obtained from either the hospital records, by
means of an interview with the patient or from
the doctor responsible. Weight and height were
obtained after a session of intermediary dialysis
and used to calculate the body mass index, with
a classification value of 23 kg/m?, which is
associated with the lowest morbidity/mortality in
hemodialysis patients®. For the energy intake per
kilogram calculation, ideal weight was used,
based on BMI 23 (height? x 23). When the
adaptation of the weight was below 95% or
above 115%, adjusted weight was used [(actual
weight - ideal weight) x 0.25 + ideal weight], as
recommended by the National Kidney
Foundation'. Blood samples were collected and
analyzed at the laboratory of the HC/UFG, in order
to determine the serum levels of albumin,
phosphorus and potassium.

The data were double entered and
checked for consistency using the Epi-info
program version 6.0 (Centers for Disease Control
and Prevention, Atlanta) and analyzed using
version 13.0 of Statistical Package for the Social
Sciences (SPSS). A descriptive analysis was carried
out in which the categorical variables were

http://dx.doi.org/10.1590/1415-52732014000600002

expressed as frequencies and percentages and the
continuous variables as averages and standard
deviation or median and interquartile interval
(25-75 percentile), with a confidence interval of
95%, after normality tests using Ko/mogorov-
-Smirnov (p>0.05). The calorie variables per kilogram,
fiber, iron, retinol and the number of portions of
cereals did not have a normal distribution.

RESULTS

The population that was studied was made
up of 118 individuals, the majority of whom were
male. Hypertensive nephrosclerosis was the main
cause of chronic kidney disease and the predominant
comorbidity was arterial hypertension. The
median for albumin and averages for phosphorus
and potassium serum were within normal
standards. The average BMI was below the
recommended 23 kg/m? that is recommended for
individuals undergoing hemodialysis (Table 1).

Table 1. Characteristics of hemodialysis patients. Goidnia (GO),

2012.
Characteristics (n=118) n (%)
Gender
Masculine 83 (70.30)
Feminine 35(29.70)
CKD etiology
Hypertensive nephrosclerosis 41 (34.70)
Diabetic nephropathy 29 (24.60)
Glomerulonephritis 12 (10.20)
Indeterminate 7 (05.90)
Other 29 (24.60)

Comorbidities

Arterial Hypertension 83(70.30)
Diabetes 14 (11.90)
Non-existent 18 (15.20)
Other 3(02.60)

47.36 + 14.68'
48.00 (24.00 - 98.00)

Age (years)
Time of hemodialysis (months)

BMI (kg/m2) 22.61 +3.83
Serum albumin (g/dL) 4.15 (4.00 - 4.3)?
Serum phosphorus (mg/dL) 5.30 + 1.68"
Serum potassium (mg/dL) 5.20 + 0.97"

Note: 'Average + standard deviation; 2Median (percentile 25-75).
CKD: Chronic Kidney Disease; BMI: Body Mass Index.
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Table 2 shows data on energy intake,
macronutrients and fibers among the patients
evaluated. Average energy intake was
2,022.40+283.70 kcal/day, which represented a
median of 31.2 kcal per kilogram of adjusted
weight, distributed in 55.03+4.20% of
carbohydrates, 30.23+3.71% of lipids and
1.18+0.23 grams of proteins per kilogram of
adjusted weight. For saturated fat and cholesterol
a high average level of intake was found, and for
fiber the median intake was close to the minimum
recommended level. Analyzing intake with
relation to specific recommendations for patients
on hemodialysis, the items that were most
commonly ranked as inadequate were saturated
fats, cholesterol, protein and calories per kilogram.

Table 3 presents information on the intake
of minerals and vitamins. For sodium, iron and
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retinol, average or median intake was below the
recommended levels. For calcium, average intake
was well below the recommended levels, while
results for phosphorus, zinc and selenium were
appropriate. Although average intake of potassium
was reasonable, a significant share of patients
(60.2%) had inadequate intake levels, with
54.2% of this group having an intake below the
recommended level (data not shown). The intake
of iron was inadequate for the majority of patients
evaluated. The proportion of patients showing
inadequate levels of retinol intake was also high
(94.9%), with 81.4% of this total consuming less
than the minimum recommended levels (data not
shown).

Table 4 presents information on food
intake by food group. The population under study
had low levels of fruit intake (1.22+0.89 portions),

Table 2. Intake of energy, macronutrients and fiber among hemodialysis patients. Goidnia (GO), 2012.

Variables n (%) Average = SD Recommendation?
Kcal/day - 2022.40 + 283.70 -

Kcal/kg' 31.20 (28.90 - 34.00)2 30 keal 260 years
Adequate 72 (61.00) 35 kcal <60 years
Inadequate 46 (39.00)

Proteins (g/kg")

Adequate 72 (61.00)
Inadequate 46 (39.00)
Carbohydrates (%)

Adequate 90 (76.30)
Inadequate 28(23.70)
Lipids (%)

Adequate 99 (83.90)
Inadequate 19(16.10)
Saturated fats (%)

Adequate 15 (12.70)
Inadequate 103 (87.30)
Cholesterol (mg)

Adequate 45 (38.10)
Inadequate 73 (61.90)
Fibre (g)

Adequate 74 (62.70)
Inadequate 44 (37.30)

1.18+0.23 211
55.03 £4.20 50 - 60
30.23 +£3.71 25-35
8.66 + 1.62 <7

229.99 + 81.67 <200

21.53(17.69 - 30.31) 20-30

Note: 'Ajusted or ideal kilogram of weight; 2Median (percentile 25-75); 3National Kidney Foundation Kidney Disease Outcomes Quality'; National

Kidney Foundation Kidney Disease Outcomes Quality'8; Fouque et al.>.
SD: Standard Deviation.
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Table 3. Intake of minerals and vitamins in hemodialysis patients. Goidnia (GO), 2012.

Variables (n=118) n (%) Average + SD Recommendation?
Sodium (mg) 1406.99 + 519.94 2000 - 2300
Adequate 111 (94.10)

Inadequate 7 (5.90)

Phosphorus (mg) 862.17 +215.29 800 - 1000
Adequate 86 (72.89)

Inadequate 32 (27.11)

Potassium (mg) 1980.12 + 527.68 1950 - 2730
Adequate 47 (39.80)

Inadequate 71 (60.20)

Calcium (mg) 355.31 +132.95 <2000
Adequate 118 (100.00)

Inadequate -

Ferro (mg) 7.79 (6.24-9.24)" 8p/Te15p/Q
Adequate 46 (39.00)

Inadequate 72 (61.00)

Zinc (mg) 10.47 +3.17 10-15 p/de 8-12p/Q
Adequate 65 (55.00)

Inadequate 53 (45.00)

Selenium (mcg) 67.63 + 20.08 >55
Adequate 84 (71.20)

Inadequate 34 (28.80)

Retinol (mcg) 373.98 (257.57 - 649.50)" 700 - 900
Adequate 6 (5.10)

Inadequate 112 (94.90)

Vitamin C (mg) 104.47 +71.74 75-90
Adequate 71 (60.20)

Inadequate 47 (39.80)

Note: "Median (percentile 25-75); & masculine; Q feminine; 2Fouque et al.%; SD: Standard Deviation.

fruit and greens (1.76+£1.01 portions) and milk
and derivatives (0.57+0.43 portions) and a high
level of intake of oils and fats (3.45+0.95 portions)
and sugars and sweets (1.55+0.77 portions). For
the groups cereal, beans and meat and eggs,
intake was consistent with a healthy diet.

DISCUSSION

Revista de Nutricdo

Hemodialysis patients commonly have
poor dietary habits, particularly with regard to the
intake of foods with high concentrations of sugar
and fats, and low levels of consumption of cereals,
fruits and vegetables®#, an observation that is

consistent with the findings of this study.
Shortcomings in the intake of calories, proteins,
saturated fats, cholesterol, vitamins and minerals,
among other food components, are also found
by other researchers*”'%, as was the case with
our results.

A number of studies point to a lack of
intake of energy*’'® and proteins>’'° in
hemodialysis patients. Among the individuals
evaluated in this study, average intake of calories
and proteins was higher than that found by other
researchers®>71920 which was probably a result
of the exclusion of underreporters. In spite of this,
a significant proportion of patients were found

Rev. Nutr., Campinas, 27(6):665-675, nov./dez., 2014



http://dx.doi.org/10.1590/1415-52732014000600002

DIETARY INTAKE IN HEMODIALYSIS | 671

Table 4. Food intake by food group in hemodialysis patients. Goidnia (GO), 2012.

Food group (n=344) n (%) Average + SD Recommendation?
Cereals 6.03(5.25-7.12) 6 portions
Adequate 61 (51.70)

Inadequate 57 (48.30)

Beans 1.72£1.12 1 portion
Adequate 83 (70.30)

Inadequate 35 (29.70)

Meat and eggs 1.79 £ 0.64 1 portion
Adequate 112 (94.90)

Inadequate 6 (5.10)

Fruit 1.22 +£0.89 3 portions
Adequate 6 (5.10)

Inadequate 112 (94.90)

Vegetables and greens 1.76 £ 1.01 3 portions
Adequate 15(12.70)

Inadequate 103 (87.03)

Milk and derivatives 0.57 +0.43 3 portions
Adequate -

Inadequate 118 (100.00)

Qils and fats 3.45 +0.95 Up to 1 portion
Adequate -

Inadequate 118 (100.00)

Sugars and sweets 1.55+0.77 Up to 1 portion

33(28.00)
85 (72.00)

Adequate
Inadequate

Note: "Median; 2Food Guide for the Brazilian Population'”.
SD: Standard Deviation.

to have a caloric and protein intake below
recommended levels (39% in both cases).

For adequate levels of protein intake and
a positive or neutral nitrogen balance, around 1.2
to 1.4 grams of protein and 35 kcal per kg per
day are necessary'. In order to improve the
consumption of proteins and calories among the
patients evaluated, an increase of these two
components in the diet will therefore be
recommended. To increase protein intake, the
consumption of meat with a lower phosphorus/
protein ratio and less fat can be recommended,
since these foods provide proteins with high
biological values and contribute to improved iron
intake, something which was lacking in the
patients in this and in other studies of

Rev. Nutr., Campinas, 27(6):665-675, nov./dez., 2014

hemodialysis patients’”'°. This is why a daily
portion of meat and eggs is recommended for a
healthy diet but is usually insufficient for
hemodialysis patients, who need higher levels of
protein and at least 50% of protein with high
biological levels'.

A strategy to improve calorie intake for
the individuals evaluated would be to increase
the consumption of complex carbohydrate, with
an emphasis on cereals and whole foods and a
reduction in simple carbohydrates, since nearly
half of patients consumed less than the six daily
portions of cereals recommended'’, and had
excessive levels of consumption of sugar and
sweets. This measure should also be useful to
improve the intake of fibers, that was close to
the minimum recommended levels and would
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increase consumption of proteins and zinc, since
whole foods such as oats, bread, rice and others,
have reasonable levels of these three elements’®.

Although the average intake of lipids
among patients in this study was consistent with
levels recommended for hemodialysis patients'®,
qualitative shortcomings were observed, on
account of the increased consumption of
saturated fats and cholesterol and an excess of
oils and fats. Chronic kidney disease sufferers
often have dyslipidemia and although food intake
is not a cause of this disorder?’, inadequate
consumption of lipids can aggravate the condition.

Since the average level of lipid consumption
was appropriate, instead of promoting a reduction
in intake of this macronutrient, which would result
in a lower calorie intake, there would be a greater
impact if the quality of fat consumed by the
patients under evaluation was changed. Lou et al.*
reported that measures such as moderating red
and processed meat consumption and prioritizing
lean meats along with poultry and fish, are
relevant strategies for reducing saturated fat and
cholesterol intake, while the daily consumption of
olive oil contributes to a better balance between
polyunsaturated fatty acids and monounsaturated
fats.

Given the need to control the intake of
potassium, many hemodialysis patients end up
reducing their consumption of fruits, vegetables
and greens?4, a fact that was also observed in
this study. However, although these foods are a
significant source of potassium, their consumption
should be encouraged in order to ensure a balance
between fibers, vitamins and minerals. The choice
of fruit, vegetables and greens with lower levels
of this mineral, controlling portion sizes and the
frequency of consumption of potassium rich foods
and the avoidance of boiling certain vegetables??,
will ensure an intake in compliance with the
recommended amounts® without comprising the
offer of other nutrients that are important for a
healthy diet. For the individuals evaluated,
increased consumption of fruit, vegetables and

http://dx.doi.org/10.1590/1415-52732014000600002

greens will improve the intake of fibers, retinol
and Vitamin C as well as the significant number
of patients with levels of potassium consumption
above the recommended levels (54.2%).

Although the average consumption of milk
and derivatives was found to be lower than the
levels recommended for a healthy diet", increased
ingestion of these foods to the recommended
three daily portions would not be advised, since
it would imply an increased supply of phosphorus
in the diet. The consumption of phosphorus was
consistent with recommended levels®, and can
contribute towards increases in the serum levels
of this mineral, which were also found to be
appropriate. Furthermore, the majority of foods
in this group have a relationship between phosphorus
and protein that is higher?. For these reasons, it
is rare for individuals undergoing hemodialysis to
comply with this recommendation, which would
require adjustments that take into account the
particularities of this population. The low levels
of consumption of these foods might have
contributed towards the increased prevalence of
inadequate levels of retinol and may explain the
reduced average intake of calcium that was
found, something which should not give rise to
concern, since part of the calcium that comes from
some of the chelations of phosphorus is absorbed
and should be considered as a non-dietary source
of this mineral>?3,

With regard to dietary sodium, the average
intake below the minimum recommended level
may be explained by the fact that in the calculation
for dietary composition, the separate addition of
salt was not considered. Estimating salt intake is
a complex task, since daily consumption varies
considerably and there are differences between
people in terms of how much salt they choose to
add to their diets. In addition, the amount of salt
in foods can vary depending on the soil in which
the food was produced, and the tables for the
chemical composition of foods do not always take
into account the regional preparation of dishes
and the range of industrialized products?*. Based
on the average intake of sodium among patients
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of this study (1,406.99 mg), the quantity of salt
added to food that would be permissible to avoid
going beyond the maximum recommended level
of salt consumption?, would be 2.2 g per day,
which is the approximate equivalent of a level
teaspoon.

It is complicated to balance restrictions on
some nutrients on the one hand with the need to
increase others in the foods consumed by patients
on hemodialysis'>#, which may result in inadequate
intake, particularly of vitamins and minerals. There
are therefore specific recommendations for
supplementing water soluble vitamins, iron,
selenium and zinc’, since the recommended levels
of consumption cannot always be obtained
through dietary means.

In summary, the analysis of dietary patterns
among the patients in this study showed the need
for a number of changes including greater intake
of fruits, vegetables and greens, whole-grain
cereals, greater sources of protein that provide
protein that has a high biological value and iron,
along with a reduction in consumption of foods
rich in saturated fats and cholesterol, and that
would reflect consumption that more closely
follows specific recommendations and a more
health standard of eating. Nonetheless, Nerbass
& Cuppari® advise that significant and sudden
changes in eating habits are not well tolerated
and can result in reduced adherence to the
recommendations.

Given the specific nutritional recommen-
dations for individuals on hemodialysis'*'¢, the
guidelines drawn up in the Guia Alimentar para
a Populagao Brasileira'” can be used provided that
certain adjustments are made to adapt to the
particular needs of these patients. An increase in
the portions of cereals (with an emphasis on
complex carbohydrates), meat, oils and fats with
better lipid profiles, a reduction in portions of milk
and derivatives, and improved intake of fruits,
vegetables and greens in order to control the
supply of potassium would result in food
consumption that is more in line with the
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recommendations for the population on
hemodialysis.

While the exclusion of individuals who
underreported may have led to a reduced sample
size for this study, this measure, which is not
generally taken in the majority of studies that
estimate food intake among patients with chronic
kidney disease, led to the acquisition of more
accurate data for the study. The interpretation of
data about food intake without excluding people
who underreport could lead to inconsistent
results?®, to the wrong interpretation of data on
energy and nutrient intake™ among the
individuals evaluated and result in inadequate
dietary measures. It is also worth considering that
when the underreporters are excluded, the results
about food intake obtained in this study may not
reflect the general population of patients on
hemodialysis, but rather just a group that is mainly
made up of men with lower BMI rates.

CONCLUSION

The patients evaluated in this study
showed significant shortcoming in terms of
quantitative and qualitative measure of food
intake, when compared with specific recommen-
dations for individuals in hemodialysis and
guidelines for a healthy diet. The patients were
found to have an imbalanced diet, characterized
by an excess of consumption of oils and fats,
particularly saturated fats and cholesterol, sugars
and sweets, along with a low level of consumption
of iron, retinol, fruits, vegetables and greens, milk
and derivatives and a considerable proportion of
patients who did not attain the minimum
recommended amounts of intake for calories,
protein, retinol, iron, zinc and potassium.

CONTRIBUTORS
IMF Vaz: conceived and designed the study;

analyzed and interpreted the data; and wrote and
reviewed the manuscript. ATVS FREITAS: conceived and

Revista de Nutricao



674 IMF VAZ et al.

designed the study; analyzed and interpreted the data;
and reviewed the manuscript. MRG PEIXOTO:
supervised the statistical analysis and reviewed the
manuscript. SF FERRAZ: interpreted the data and

reviewed the manuscript.

MIVAM CAMPOS:

interpreted the data and reviewed the manuscript.

REFERENCES

Revista de Nutricdo

. National Kidney Foundation Kidney Disease

Outcomes Quality (NKF/DOQI). Clinical practice
guidelines for nutrition in chronic renal failure. Am
J Kidney Dis. 2000; 35(Suppl. 2):1-140. doi:
10.1053/kd.2000.6671

Cuppari L, Kamimura MA. Avaliacao nutricional na
doenca renal cronica: desafios na pratica clinica. J
Bras Nefrol. 2009; 31(Supl. 1):28-35.

Fouque D, Vennegoor M, Wee PT, Wanner C, Basci
A, Canaud B, et al. EBPG Guideline on nutrition.
Nephrol Dial Transplant. 2007; 22(Supl. 2):45-87.
doi: 10.1093/ndt/gfm020

Lou LM, Campos B, Gimeno JA, Boned B. Main
dietary deficits in hemodialysis patients: Approach
to a healthy dietary model based on the
Mediterranean diet. Nefrologfa. 2007; 27(1):38-45.

Ribeiro MMC, Aratjo ML, Netto MP, Cunha LM.
Impacto do hébito de jantar sobre o perfil dietético
de pacientes em hemodiélise. J Bras Nefrol. 2011;
33(1):69-77. doi: 10.1590/50101-28002011000
100010

Pinto DE, Ullmann LS, Burmeister MM, Antonello
ICF, Pizzato A. Associacdes entre ingestdo ener-
gética, proteica e de fosforo em pacientes porta-
dores de doenca renal crénica em tratamento
hemodialitico. J Bras Nefrol. 2009; 31(4):269-76.
doi: 10.1590/50101-28002009000400005

Sanlier N, Demircioglu Y. Correlation of dietary
intakes and biochemical determinants of nutrition
in hemodialysis patients. Ren Fail. 2007; 29(2):213-18.
doi: 10.1080/08860220601098904

World Health Organization. Energy and protein
requirements. Report of a joint FAO/WHO/ONU
meeting. Geneva: World Health Organization;
1985. Technical Report Series, n° 724.

World Health Organization. Obesity: Preventing and
managing the global epidemic. Geneva: WHO,;
1997. Report of a WHO consultation on obesity.

.Goldberg GR, Black AE, Jebb SA, Cole TJ,

Murgatroyd PR, Coward WA, et al. Critical
evaluation of energy intake data using fundamental

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

http://dx.doi.org/10.1590/1415-52732014000600002

principles of energy intake physiology: 1 derivation
of cut-off limits to identify underrecording. Eur J
Clin Nutr. 1991; 45(12):569-81.

Kamimura MA, Avesani CM, Bazanelli AP, Baria F,
Draibe AS, Cuppari L. Are prediction equations
reliable for estimating resting energy expenditure
in chronic kidney disease patients? Nephrol Dial
Transplant. 2010; 26(2)544-50. doi: 10.1093/ndt/
gfqa52

Durning JVGA. Energy requirements: General
principles. Eur J Clin Nutr. 1996; 50(Suppl. 1):52-10.

Kloppenburg WD, Jong PE, Huisman RM. The
contradiction of stable body mass despiste low
reported dietary energy intake in chronic kidney
disease patients. Nephrol Dial Transplant. 2002;
17(9):1628-33. doi: 10.1093/ndt/17.9.1628

Avesani CM, Kamimura MA, Draibe SA, Cuppari L.
Is energy intake underestimated in nondialyzed
chronic kidney disease patients? J Ren Nutr. 2005;
15(1):159-65. doi: 10.1053/}.jrn.2004.09.010

Fasset RG, Robertson IK, Geraghty DP, Ball MJ,
Coombes JS. Dietary intake of patients with chronic
kidney disease entering the LORD trial: Adjusting
for underreporting. J Ren Nutr. 2007; 17(4):235-42.
doi: 10.1053/}.jrn.2007.04.004

Tabela Brasileira de Composicao de Alimentos. 42
ed. Campinas: Unicamp; 2011 [acesso 2012 set
25]. Disponivel em: <http:/Awww.unicamp.br/nepa/
taco/tabela.php>.

Brasil. Ministério da Saude. Coordenacao Geral da
Politica de Alimentacdo e Nutricdo. Guia alimentar
para a populacao brasileira: promovendo a alimen-
tacao saudavel. Brasilia: Ministério da Saude; 2006.

National Kidney Foundation Kidney Disease
Outcomes Quality. Clinical practice guidelines for
managing dyslipidemias in chronic kidney diseases.
Am J of Kidney Dis. 2003; 41(Suppl. 3):1-92. doi:
0272-6386/03/4104-0305

Khoueiry G, Waked A, Goldman M, El-Charabaty
E, Dunne E, Smith M, et al. Dietary intake in
hemodialysis patients does not reflect a hearth
healthy diet. J Ren Nutr. 2011; 21(6):438-47. doi:
10.1053/.jrn.2010.09.001

Belizi V, Di loro BR, Terracciano V, Minutolo R, lodice
C, De Nicola L, et al. Daily nutrient intake represents
a modifiable determinant of nutritional status in
chronic haemodialysis patients. Nephrol Dial
Transplant. 2003; 18:(9)1874-81. doi: 10.1093/ndt/
gfg/239

Lima JJG. Dislipidemia na doenca renal cronica. Rev
Soc Cardiol Estado Sdo Paulo. 2007; 17(1):60-5.

Rev. Nutr., Campinas, 27(6):665-675, nov./dez., 2014



http://dx.doi.org/10.1590/1415-52732014000600002

22. Cuppari L, Amancio OMS, Nobrega M, Sabbaga E.
Preparo de vegetais para utilizacado em dieta restrita
em potassio. Nutrire. 2004; 28:17-30.

23. Carvalho AB, Cuppari L. Controle da hiperfosfatemia
na DRC. J Bras Nefrol. 2011; 33(Supl. 1):1-6. doi:
10.1590/50101-28002011000200012

24.Molina MCB, Cunha RS, Herkenhoff LF, Mill JG.
Hipertensao arterial e consumo de sal em popu-
lacdo urbana. Rev Saude Publica. 2003;
37(6):743-50. doi: 10.1590/50034-89102003000
600009

Rev. Nutr., Campinas, 27(6):665-675, nov./dez., 2014

DIETARY INTAKE IN HEMODIALYSIS | 675

25. Nerbass FB, Cuppari L. In: Hemodialise. Cuppari L,
Avesani CM, Kamimura MA. Nutricdo na doenca
renal cronica. Barueri: Manole; 2013.

26. Scagliusi FB, Lancha Junior AH. Subnotificacdo da
ingestao energética na avaliagao do consumo
alimentar. Rev Nutr. 2003; 16(4):471-81. doi: 10.15
90/51415-52732003000400010

Received on: 1/4/2014
Final version on: 9/1/2014
Approved on: 9/9/2014

Revista de Nutricao







<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 1.8)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Sheetfed Uncoated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 0
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
    /ACaslonPro-Bold
    /ACaslonPro-BoldItalic
    /ACaslonPro-Italic
    /ACaslonPro-Regular
    /ACaslonPro-Semibold
    /ACaslonPro-SemiboldItalic
    /AdobeFangsongStd-Regular
    /AdobeHeitiStd-Regular
    /AdobeKaitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobeSongStd-Light
    /AGaramond-Italic
    /AGaramondPro-Bold
    /AGaramondPro-BoldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Albertus-Bold
    /AlbertusExtraBold
    /Albertus-ExtraBold
    /AlbertusMedium
    /Albertus-Medium
    /AlbertusMedium-Italic
    /AlbertusMT
    /AlbertusMT-Italic
    /AlbertusMT-Light
    /Algerian
    /AntiqueOlive
    /AntiqueOliveBold
    /AntiqueOlive-Bold
    /AntiqueOlive-Compact
    /AntiqueOliveCompact-Regular
    /AntiqueOliveItalic
    /AntiqueOlive-Italic
    /AntiqueOlive-Roman
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArnoPro-Bold
    /ArnoPro-BoldCaption
    /ArnoPro-BoldDisplay
    /ArnoPro-BoldItalic
    /ArnoPro-BoldItalicCaption
    /ArnoPro-BoldItalicDisplay
    /ArnoPro-BoldItalicSmText
    /ArnoPro-BoldItalicSubhead
    /ArnoPro-BoldSmText
    /ArnoPro-BoldSubhead
    /ArnoPro-Caption
    /ArnoPro-Display
    /ArnoPro-Italic
    /ArnoPro-ItalicCaption
    /ArnoPro-ItalicDisplay
    /ArnoPro-ItalicSmText
    /ArnoPro-ItalicSubhead
    /ArnoPro-LightDisplay
    /ArnoPro-LightItalicDisplay
    /ArnoPro-Regular
    /ArnoPro-Smbd
    /ArnoPro-SmbdCaption
    /ArnoPro-SmbdDisplay
    /ArnoPro-SmbdItalic
    /ArnoPro-SmbdItalicCaption
    /ArnoPro-SmbdItalicDisplay
    /ArnoPro-SmbdItalicSmText
    /ArnoPro-SmbdItalicSubhead
    /ArnoPro-SmbdSmText
    /ArnoPro-SmbdSubhead
    /ArnoPro-SmText
    /ArnoPro-Subhead
    /AvalonPSMT
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /BaskOldFace
    /Batang
    /Bauhaus93
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellMT
    /BellMTBold
    /BellMTItalic
    /Berkeley-Black
    /Berkeley-BlackItalic
    /Berkeley-Bold
    /Berkeley-BoldItalic
    /Berkeley-Book
    /Berkeley-BookItalic
    /Berkeley-Italic
    /Berkeley-Medium
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BickhamScriptPro-Bold
    /BickhamScriptPro-Regular
    /BickhamScriptPro-Semibold
    /BirchStd
    /BlackadderITC-Regular
    /BlackoakStd
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /BrushScriptStd
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Castellar
    /CastleT-Bold
    /CastleT-Book
    /CastleT-Ligh
    /CastleT-Ultr
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGOmega
    /CGOmegaBold
    /CGOmega-Bold
    /CGOmegaBoldItalic
    /CGOmega-BoldItalic
    /CGOmegaItalic
    /CGOmega-Italic
    /CGTimes
    /CGTimesBold
    /CGTimes-Bold
    /CGTimesBoldItalic
    /CGTimes-BoldItalic
    /CGTimesItalic
    /CGTimes-Italic
    /ChaparralPro-Bold
    /ChaparralPro-BoldIt
    /ChaparralPro-Italic
    /ChaparralPro-Regular
    /CharlemagneStd-Bold
    /Chiller-Regular
    /Clarendon-Bold
    /Clarendon-Book
    /ClarendonCondensedBold
    /Clarendon-Condensed-Bold
    /ClarendonExtended-Bold
    /Classica
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /ConduitITC
    /ConduitITC-Bold
    /ConduitITC-BoldItalic
    /ConduitITC-Light
    /ConduitITC-LightItalic
    /ConduitITC-Medium
    /ConduitITC-MediumItalic
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CooperBlackStd
    /CooperBlackStd-Italic
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /Coronet
    /Coronet-Regular
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierHP
    /CourierHP-Bold
    /CourierHP-BoldItalic
    /CourierHP-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CurlzMT
    /DejaVuSans
    /DejaVuSans-Bold
    /DejaVuSans-BoldOblique
    /DejaVuSansCondensed
    /DejaVuSansCondensed-Bold
    /DejaVuSansCondensed-BoldOblique
    /DejaVuSansCondensed-Oblique
    /DejaVuSans-ExtraLight
    /DejaVuSansMono
    /DejaVuSansMono-Bold
    /DejaVuSansMono-BoldOblique
    /DejaVuSansMono-Oblique
    /DejaVuSans-Oblique
    /DejaVuSerif
    /DejaVuSerif-Bold
    /DejaVuSerif-BoldItalic
    /DejaVuSerifCondensed
    /DejaVuSerifCondensed-Bold
    /DejaVuSerifCondensed-BoldItalic
    /DejaVuSerifCondensed-Italic
    /DejaVuSerif-Italic
    /EccentricStd
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /FairStarsDigital-
    /FairStarsSymbol
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldCondensedItalic
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Heavy
    /FuturaBT-HeavyItalic
    /FuturaBT-Light
    /FuturaBT-LightCondensed
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Garamond
    /GaramondAntiqua
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /GaramondHalbfett
    /Garamond-Halbfett
    /Garamond-Italic
    /GaramondKursiv
    /Garamond-Kursiv
    /GaramondKursivHalbfett
    /Garamond-KursivHalbfett
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /GaramondPremrPro
    /GaramondPremrPro-It
    /GaramondPremrPro-Smbd
    /GaramondPremrPro-SmbdIt
    /Gautami
    /GentiumBasic
    /GentiumBasic-Bold
    /GentiumBasic-BoldItalic
    /GentiumBasic-Italic
    /GentiumBookBasic
    /GentiumBookBasic-Bold
    /GentiumBookBasic-BoldItalic
    /GentiumBookBasic-Italic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GiddyupStd
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /HelveticaBlack
    /HelveticaBlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /HelveticaLight
    /HelveticaLightOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HoboStd
    /Humanist777BT-BlackB
    /Humanist777BT-BlackItalicB
    /Humanist777BT-BoldB
    /Humanist777BT-BoldItalicB
    /Humanist777BT-ItalicB
    /Humanist777BT-LightB
    /Humanist777BT-LightItalicB
    /Humanist777BT-RomanB
    /Humanist970BT-BoldC
    /Humanist970BT-RomanC
    /HumanistSlabserif712BT-Black
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /KozGoPro-Bold
    /KozGoPro-ExtraLight
    /KozGoPro-Heavy
    /KozGoPro-Light
    /KozGoPro-Medium
    /KozGoPro-Regular
    /KozMinPro-Bold
    /KozMinPro-ExtraLight
    /KozMinPro-Heavy
    /KozMinPro-Light
    /KozMinPro-Medium
    /KozMinPro-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothicBold
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-BoldSlanted
    /LetterGothicItalic
    /LetterGothic-Italic
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LithosPro-Black
    /LithosPro-Regular
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /MapInfoCartographic
    /Marigold
    /MaturaMTScriptCapitals
    /MesquiteStd
    /MicrosoftSansSerif
    /MinionPro-Bold
    /MinionPro-BoldCn
    /MinionPro-BoldCnIt
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Medium
    /MinionPro-MediumIt
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MS-Mincho
    /MSOutlook
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MT-Extra
    /MVBoli
    /Myriad-Bold
    /MyriadCAD
    /Myriad-CnBold
    /Myriad-CnBoldItalic
    /Myriad-CnItalic
    /Myriad-CnItWeb
    /Myriad-CnSemibold
    /Myriad-CnSemiboldItalic
    /Myriad-CnWeb
    /Myriad-Condensed
    /MyriadMM
    /MyriadMM-It
    /MyriadPro-Black
    /MyriadPro-BlackCond
    /MyriadPro-BlackCondIt
    /MyriadPro-BlackIt
    /MyriadPro-BlackSemiExt
    /MyriadPro-BlackSemiExtIt
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-BoldSemiExt
    /MyriadPro-BoldSemiExtIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightCond
    /MyriadPro-LightCondIt
    /MyriadPro-LightIt
    /MyriadPro-LightSemiCn
    /MyriadPro-LightSemiCnIt
    /MyriadPro-LightSemiExt
    /MyriadPro-LightSemiExtIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldCond
    /MyriadPro-SemiboldCondIt
    /MyriadPro-SemiboldIt
    /MyriadPro-SemiboldSemiExt
    /MyriadPro-SemiboldSemiExtIt
    /MyriadPro-SemiExt
    /MyriadPro-SemiExtIt
    /Myriad-Roman
    /Myriad-Sketch
    /Myriad-Tilt
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NuevaStd-Bold
    /NuevaStd-BoldCond
    /NuevaStd-BoldCondItalic
    /NuevaStd-BoldItalic
    /NuevaStd-Cond
    /NuevaStd-CondItalic
    /NuevaStd-Italic
    /NuevaStd-Light
    /NuevaStd-LightItalic
    /NuevaStd-Regular
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRAStd
    /OCRB10PitchBT-Regular
    /OldEnglishTextMT
    /Onyx
    /OpenSymbol
    /Optima
    /Optima-Bold
    /Optima-BoldItalic
    /Optima-Italic
    /OratorStd
    /OratorStd-Slanted
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Playbill
    /PoorRichard-Regular
    /PoplarStd
    /PrestigeEliteStd-Bd
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /RosewoodStd-Regular
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /ShowcardGothic-Reg
    /Shruti
    /SimSun
    /SlimSansSerif
    /SlimSansSerif-Bold
    /SnapITC-Regular
    /SPSSMarkerSet
    /Stencil
    /StencilStd
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TektonPro-Bold
    /TektonPro-BoldCond
    /TektonPro-BoldExt
    /TektonPro-BoldObl
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRoman
    /TimesNewRomanBold
    /TimesNewRomanBoldItalic
    /TimesNewRomanItalic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers
    /UniversBold
    /Univers-Bold
    /UniversBoldItalic
    /Univers-BoldItalic
    /Univers-BoldOblique
    /Univers-Condensed
    /UniversCondensedBold
    /Univers-CondensedBold
    /Univers-Condensed-Bold
    /UniversCondensedBoldItalic
    /Univers-Condensed-BoldItalic
    /Univers-CondensedBoldOblique
    /UniversCondensedMedium
    /Univers-Condensed-Medium
    /UniversCondensedMediumItalic
    /Univers-Condensed-MediumItalic
    /Univers-CondensedOblique
    /UniversMedium
    /Univers-Medium
    /UniversMediumItalic
    /Univers-MediumItalic
    /Univers-Oblique
    /VendomeICG
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Qualquer texto)
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
    /PTB <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 765.354]
>> setpagedevice


