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El “Grupo Vancouver” que se reunié por primera
vez en esta ciudad canadiense en 1978 para elaborar
la normativa para el formato de los manuscritos remi-
tidos a las revistas cientificas y la forma de citacioén,
se convirtié luego en el International Committee of
Medical Journal Editors (ICMJE)*. El grupo ha
seguido reuniéndose anualmente ampliando sus
areas de interés. Los “Requerimientos de Uniformi-
dad” se han ido revisando periédicamente, siendo su
ultima versién la de 2008 (http://www.icmje.org/
urm_full.pdf), a la cual se adhiere la revista Nutri-
cion Hospitalaria como se indica en las instrucciones
para autores.

ICMIE ha ampliado sus dreas de interés a otros
temas y, en concreto, a los aspectos éticos de las publi-
caciones. El dia 13 de Octubre de 2009 se ha publicado
de manera simultanea en las revistas de ICMJE un arti-
culo editorial anunciando un formato uniforme para la
declaracién de conflicto de intereses en los articulos
publicados en revistas cientificas del grupo ICMJE"
Invitan a todas las revistas cientificas a utilizar este for-
mato.

El documento a rellenar es accesible a través de la
Web en http://www.icmje.org/sample_disclosure.pdf
y hay un ejemplo practico demostrativo.

* Revistas cuyos editores pertenecen al International Committee
of Medical Journal Editors (ICMJE): New England Journal of Medi-
cine, The Medical Journal of Australia, Journal of the Danish Med-
ical Association, Croatian Medical Journal, Annals of Internal Medi-
cine, The Lancet, Canadian Medical Association Journal, Norwegian
Medical Journal, British Medical Journal, The New Zealand Medical
Journal, Dutch Journal of Medicine y JAMA.
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El documento consta de cinco apartados que deberdn
rellenar por separado todos los firmantes de los articu-
los. Los apartados son los que siguen:

1. Datos de identificacion

2. Informacién sobre la financiacion recibida
durante todo el proceso de realizacion del trabajo, de
forma directa o indirecta (a través de la Institucion). Si
se marca la casilla “No” significa que el trabajo ha sido
sufragado en exclusiva por el salario y por la infraes-
tructura de la Institucién. Todo lo que exceda estas
fuentes debe explicarse.

3. Actividades financieras relevantes indepen-
dientes del trabajo en cuestién. Lo que se pretende en
este apartado es clarificar cualquier tipo de relacién
con entidades de la industria biomédica que, de
alguna forma, podrian beneficiarse con la tematica
del trabajo. En caso de duda en cuanto a si deba
declararse o no algiin aspecto, se recomienda hacer la
declaracién incluyendo hasta los datos que sean ante-
riores a la ventana de 36 meses que se estipula para el
apartado 2.

4. Relaciones financieras que involucren al con-
yuge ylo a los hijos menores de 18 arios. Si hay algin
aspecto de lo descrito en el apartado 3 que involucre al
conyuge o a los hijos, debe explicarse.

5. Vinculacién con asociaciones sin dnimo de
lucro. Debe resefiarse cualquier vinculacién sin 4nimo
de lucro con entidades que de algiin modo pudieran
relacionarse con el trabajo.

Como se puede ver, la informacién que se solicita en
el impreso de declaracién es exhaustiva. De momento
habra un periodo de prueba hasta el 10 de abril de 2010.
Durante este tiempo ICMJE recibira sugerencias de los
usuarios y se tendran en cuenta a la hora de establecer
el formato definitivo.

Nutricién Hospitalaria, como entidad cientifica,hizo
en su dia suyos los “requisitos de uniformidad para
manuscritos remitidos a revistas cientificas” del grupo
“Vancouver”. Cuando llegue el momento decidiremos
que hacer con los requisitos que se refieran a los con-
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flictos de intereses. Conscientes de la complejidad que Referencias

estos requisitos conllevan, nos gustaria conocer la opi-

m(,)r_l de,nueStrOS lectores para, de forma ,COleglada’ tra,ns_ sic A, Laine C'y cols. Uniform Format for Disclosure of Compet-
mitir, si procede, nue§tros puntos .d? vista al exclusivo ing Interests in ICMJE Journals. Published at www.nejm.org
grupo ICMJE y posteriormente decidir nuestra postura. October 13,2009 (10.1056/NEJTMe0909052).

1. Drazen JM, Van Der Weyden MB, Sahni P, Rosenberg J, Maru-
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Abstract

Objectives: Behavioural therapy (BT) in obesity treat-
ment helps individuals to develop skills to achieve health-
ier body weights. Instead of helping to decide what to
change, it helps to identify Zow to change; lifestyle modifi-
cation is essential for any treatment of obesity, be it diet-
ing, medication, surgery, etc.

Physicians often tend to be unwilling to use BT consider-
ing it time-consuming and skill-intensive. However, BT can
be standardized and used more readily in clinical practice.
Besides, new approaches have been developed which con-
tribute to increase the success of the treatments, like non
face-to-face techniques, or the new cognitive therapy.

Setting: Classical knowledge on BT has been updated
with recent publications and information on these new
approaches, combined with our own experience in the
clinical treatment of obesity.

Results: Most research on BT has been conducted in uni-
versity-based programs which, despite their importance,
tell us little about its effectiveness in actual clinical practice.
Future research might focus on determining how BT can be
best applied in a real-world setting. Examples of new direc-
tions are increased maintenance periods, use of Internet,
and new cognitive therapy. Besides, elucidating the genetic
component in the prognosis of weight management —the
nutrigenomic approach— could assist in the development
of more effective and individually tailored therapeutic
strategies; indeed, single nucleotide polymorphisms in can-
didate genes have been related with eating patterns.

Conclusions: This review gives a renewed perspective
of BT for obesity, offers key-pointers and describes spe-
cific ways in which medical professionals can promote
and encourage self-care of patients.

(Nutr Hosp. 2009;24:629-639)
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TERAPIA DE COMPORTAMIENTO EN EL
TRATAMIENTO DE LA OBESIDAD (I): NUEVAS
DIRECCIONES EN LA PRACTICA CLINICA

Resumen

Objetivos: La terapia conductual (TC) en la obesidad
busca desarrollar habilidades que promuevan un peso
saludable. En lugar de qué cambiar, se trata de identificar
como cambiar, pues modificar el estilo de vida es esencial
para cualquier tratamiento de la obesidad, ya sea dieté-
tico, farmacoldgico, quiridrgico, etc.

Los profesionales médicos suelen ser reacios a emple-
arla, considerando que exige tiempo y habilidades especi-
ficas. Sin embargo, la TC puede ser facilmente estandari-
zada y aplicada en la practica clinica, y nuevos enfoques y
técnicas contribuyen a un mayor éxito del tratamiento.

Ambito: Se ha actualizado el conocimiento existente
sobre TC, combinando informacion sobre los nuevos
enfoques con nuestra propia experiencia en el trata-
miento clinico de la obesidad.

Resultados: Los estudios sobre TC provienen princi-
palmente del ambito académico y, aunque son importan-
tes, dan poca informacion sobre la efectividad de la TC en
la practica clinica. Investigaciones futuras deberian
determinar cémo la TC puede ser aplicada en un contexto
clinico realista. Ejemplos de los nuevos enfoques son: el
incremento del periodo de mantenimiento, el uso de inter-
net, o la nueva terapia cognitiva. Asimismo, considerar el
componente genético en la prognosis del control del peso
corporal podria ayudar a desarrollar estrategias terapéu-
ticas mas efectivas y personalizadas; de hecho, ciertos
polimorfismos génicos se han relacionado con la adopcion
de determinados patrones alimentarios.

Conclusiones: Esta revision presenta una perspectiva
renovada de la TC para la obesidad, ofrece puntos clave y
describe vias especificas por las que el profesional médico
puede promover la participacion activa de los pacientes.

(Nutr Hosp. 2009;24:629-639)
DOI:10.3305/nh.2009.24.6.4546

Palabras clave: Terapia conductual. Obesidad. Prdctica cli-
nica. Terapia cognitiva.
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Introduction

Obesity treatment has undergone numerous changes
in recent decades. Up to the 1960s, hypocaloric diets
were practically the only treatment recommended, while
the 1970s saw the introduction of behavioural therapy,
promoting a change in lifestyle and eating habits of the
patient as an alternative therapy.' Since then, many stud-
ies have underlined the importance of behavioural ther-
apy in all forms of weight control, be they dietetic, phar-
macological, exercise-based, or even involving morbid
obesity surgery. However, in 1988 the American Med-
ical Society declared that behaviour therapy itself did
not produce favourable results unless accompanied by
dietetic treatment and increased exercise.?

Behaviour therapy (BT) is based on the classical
principles of “conditioning”, which indicate that eating
is frequently associated with external events that are
closely linked to ingestion.’ The use of behavioural
techniques is intended to help the patient to identify
those signals that trigger inappropriate behaviour, both
as regards eating and physical exercise.

It is also a question of the patient learning to develop
new responses in the face of these signals, seeking pos-
itive reinforcement or reward when the correct behav-
iour is followed. This type of intervention has evolved
from its beginnings and, alongside classical self-moni-
toring techniques and stimulus control, new techniques
involving social support and increased physical exer-
cise have been included.

In the last twenty years, BT for obesity control has
incorporated cognitive therapy techniques. The under-
lying principle is that our thoughts directly affect our
emotions and, as a consequence, our acts.* It is a ques-
tion of changing our pessimistic thoughts, frequently
associated with negative and sometimes self-destruc-
tive events, for others that lead to more suitable behav-
iour as far as eating is concerned.

With cognitive therapy patients learn to establish real-
istic goals, both as regards weight and behaviour, and to
evaluate their progress in modifying eating and exercis-
ing habits. The aim is also to correct the negative effects
that are produced when objectives are not achieved,’”’
basing treatment on techniques previously developed for
depression, anxiety and bulimia nervosa.*’

Despite the many widely attested benefits associated
with weight loss, the usefulness of dietetic treatment is
questioned by some sectors of the scientific and med-
ical community, since some studies have shown that as
many as 80% patients abandon treatments before
achieving their goal; within a year they will have
regained 30-50% of the weight lost and after four years
their weight will have stabilised at 4% below the initial
weight.'“!! The situation has nonetheless improved
substantially in the recent years, due largely to the
increased length of behavioural therapies.'

At the present time, the greatest challenge in obesity
treatment is to prolong the effects of weight loss." Indeed,
the new techniques of eating behaviour have considera-

bly diminished the rate of treatment abandonment.'*!s
Identifying barriers to weight loss is crucial to understand
the progress of the patient and the success of the treat-
ment. Barriers to weight loss have been previously exam-
ined in a Northern European population'® and recently in a
Mediterranean population from South East Spain.'

New behavioural programmes include genetic
analysis. It is believed that an elucidation of the genetic
component in the prognosis of weight management
could assist in the development of more effective and
individually tailored therapeutic strategies.

Definition of behavioural therapy in relation
to obesity

The principle behind body weight control is rela-
tively simple, requiring the long-term balance between
energy intake and expenditure. For many people,
achieving this balance requires little conscious effort.
However, the continuous increase in the numbers of
overweight and obese people in modern society indi-
cates that controlling body weight is no easy task.

Behavioural therapies consider that, to confront this
situation, people need to be educated concerning the
processes involved in body weight control in the long
term. It is necessary for the patient to learn how to
apply the adequate techniques to achieve this end. The
obese patient should be helped to identify and modify
erroneous eating habits and the exercise they take.

In general, behavioural therapy (BT) is the clinical
application of behavioural sciences and comprises both
behaviour correction and cognitive behavioural ther-
apy.'® This type of therapy has been used since the
1950s to treat behavioural problems that are not easy to
treat psychiatrically. “Behaviour” in this context
includes emotions, anxiety and depression, and “cogni-
tion” refers to individual perception and thoughts.

BT can be applied in a wide spectrum of clinical
applications, e.g. psychosomatic, general and preven-
tive medicine."™"* In this type of therapy it is important
to make oneself familiar with specialize terminology,
although the methods applied are commonsense and, in
practice, patients are usually receptive to them.

As regards obesity, BT may be defined as a group of
techniques used to help patients to develop skills that
permit them to attain their healthiest weight. Rather
than help to decide what to change, the method consists
in identifying sow to change. The patient must under-
stand that the proper control of body weight will not
depend on willpower, but on the development of skills
that will allow them to normalise their relation with
food, and that such skills can be learnt.

Principal characteristics of behavioural therapy

In the first place, BT is directed at attaining objec-
tives. The goals must be clear and easily measurable.
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Table I
Daily log from a behavioural therapy patient (adapted from Garaulet'®)

Hour Food and drink consumed Place Portions optional calories Comments
9:00 am 1 glass milk + sugar Bar * 1Ma, 1B, 1P, 2F, Toast weighed approx. 60 g,

1 toast with ham 20 kcal though I did not weigh it.

1 orange juice
3:00 pm 1 salad + oil Home * 2V, 1B, 1P, 1Fat, 2F L did it great, [ felt satisfied.
1 plateful lentils + rice (dining-room)

1 cup fruit salad

7:00 pm 1 portion chocolate Home 150 keal I'was bored reading in my bedroom.
(bedroom)
10.00 pm Sandwich cheese + ham Home * 1B,2P, IM, IF I felt completely satisfied.
1 low-fat yoghurt + cookies
1 banana

Note: You should write down your intakes as soon as possible. Put an asterisk in column 4 when you think you have eaten or drunk too much; use your own point of view and

nooneelse’s.

a Initials preceded by a number indicate the standardised portions consumed from each group of food: M: milk; B: bread and cereals; P: protein (meat, fish, eggs, etc.);

F: fruit; V: vegetables.

For example, to walk four times a week, prolong meal
times by at least ten minutes or reduce the number of
self-critical comments. Such specific goals will help to
assess the success achieved. In BT it is crucial to estab-
lish concrete, short-term objectives and to develop spe-
cific techniques for each.

Secondly, the treatment is orientated towards a
process. Once the objective has been established, the
patient is encouraged to study the factors that will
enable it to be reached. The effectiveness of the treat-
ment is based on techniques that can be learnt and put
into practice. The key to success lies in the ability to
apply these techniques, rather than in willpower.

Thirdly, BT looks for small changes that are easily
made, rather than dramatic changes that will almost
certainly be short lived.

Techniques used in behavioural therapy

Different behavioural treatments tend to use differ-
ent techniques, as specified below:

— Stimulus control.: this refers to how our immediate
environment can be altered to promote behaviour that
will help the patient to lose weight. For example,
restricting the number of places where eating is permit-
ted, eating slowly, not missing meals, keeping palata-
ble food in opaque containers, etc.

— Self-monitoring: this is considered one of the prin-
cipal pillars of BT and refers to keeping a daily log of
food consumed and exercise taken.” The aim is to
increase the patient’s awareness of what they eat and of
possible situations of risk that may influence eating
habits. By means of this daily log, the patient may
learn, for example, at what time they usually eat, that
they eat when stressed, depressed, bored, or in the com-
pany of certain people, etc. (table I).

— Positive reinforcement. with incentives not
related with food, such as new clothes when a given
objective is attained, or small gifts, prizes or diplomas
when the aimed weight is reached.

— Cognitive restructuring: by this means, patients
learn to recognise and modify weight-related thoughts
or beliefs. This is an attempt to revise thoughts of self-
defeat and attitudes such as “all or nothing”. This tech-
nique helps patients with low self-esteem, by substitut-
ing negative and self-destructive thoughts by positive
and stimulating ones.

— Preventing relapses: by teaching how to identify
“slips” and which techniques can be applied to avoid
them.

Other techniques include stress confrontation, social
support (friends and family), problem resolving, con-
trolling the speed of eating, etc.

The importance of group therapy

Behavioural therapy is usually carried out in groups
of ten to twenty people in sessions lasting 60-90 min-
utes led by dieticians. Treatment may also be individ-
ual, although studies have suggested that group therapy
is more effective.?'?

In a previous study, participants could choose
between individual and group therapy and were then
randomly allocated to one of four different groups:
those who chose and received group therapy; those
who chose individual therapy but were assigned to a
group; those who chose and received individual ther-
apy; and those who chose group therapy but were
given individual therapy.? As figure 1 shows, after
six months group treatment produced greater weight
loss than individual therapy, probably because of the
empathy generated in a group situation, the social
support offered, and a healthy dose of competitive-

Tratamiento de la obesidad
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Comparation between group and individual treatment

O Group choice

12

[ Individual choice

10

Weight loss (kg)

Fig. 1—Weight loss after 6
month treatment in patients
assigned to group therapy vs.
patients receiving individual
therapy. (Adapted from Wadden
et al ®). *Significant differences

Group Individual

between group choice and indi-

ness, all of which helped to produce a change in
lifestyle. These results are in agreement with those
found in a Mediterranean Population from Spain
(Garaulet Method). In our group-based therapy, we
have obtained an average weight loss of 650
g/week."

The choice of topics in group work is of crucial
importance and will differ between therapies. Cooper
and co-workers, for instance, used topics such as

9 ELINTS

“recording what you eat”, “energy balance”, “social
eating”, “preparing for the holiday”, or “special occa-
sions”."?

In Garaulet Method the talks included in the treat-

ment can be classified into four types:'**

— Nutrition-based, providing the patients with infor-
mation that helps them to choose the most appropriate
food.

— Physiology-based, to help explain why we put on
weight, processes of nutrient absorption and digestion,
which hormones and peptides participate in regulating
appetite, and the physiology of weight loss.

— Behavioural and cognitive sessions, which help
the patient to control stimuli, avoid negative thoughts
or detect the main obstacles to weight loss.

— Practical ideas, like how to organise outings,
shopping lists, alternatives to dinner, the importance of
breakfast, etc. Every week the sessions explain one
simple recipe.

Physical exercise in behavioural therapy

Physical exercise is a key component in treating obe-
sity, since it can help to increase energy expenditure,
diminish food intake, increase self-esteem and over-
come depression.”?” Even so, some studies have shown

vidual choice; P < 0.05.

that contribution of exercise to weight loss is slight; for
example, it would be necessary to walk 60 km to
metabolise 1 kg of body fat.

Certainly, the effect of exercise on weight loss
varies, and while most studies demonstrate small
decreases in weight of approximately 2 kg, others
point to no benefit at all. When the weight loss
achieved by behavioural treatments involving either
physical exercise or changes in eating habits were com-
pared, the former was seen to be less successful. How-
ever, exercise is clearly beneficial for the well being of
the obese individual, since it increases the maximal
oxygen uptake (VO, (max)) and therefore cardiorespi-
ratory health.”

Several studies have shown that exercise can be a
useful tool for maintaining long-term healthy weight
loss. Unfortunately, in clinical practice most pro-
grammes based on exercise raise false expectations in
patients, which lead to exercise being abandoned.

In BT, one of the main concerns in recommending
exercise is to establish programmes suited to the indi-
vidual, and most importantly to set attainable goals.
The reduction of sedentary habits —of which watching
television is the paradigm— is important in the treat-
ment of obesity. Behavioural studies have shown that
the reduction of sedentary habits is as important for los-
ing weight as taking specific exercise.*

The use of a pedometer as an incentive to reach
10,000 paces per day is a practical help in this respect.’!
Activity logs, too, are useful for recording the degree of
inactivity, that is, the number of hours spent sitting or
lying, the activities that form part of the daily life of
patients, and the time dedicated to specific exercise
(table II). Cooper and co-workers, in their BT pro-
gramme," classified physical activity into three cate-
gories and provided a series of recommendations con-
cerning each (table III).
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Table II
Summary of daily activity of a BT patient
(adapted from Cooper et al.”?)

Inactivity (hours) 8 hours in bed, 3 hours sitting
Daily activity (paces) 3.860 paces
Specific exercise (minutes o type) Tennis (1 hour)

The role of diet in behavioural therapy

Theoretically, losing weight through the diet should
be easy, since it consists of producing an energy deficit
in which energy intake is less than energy expenditure.
However, dieticians know how difficult it is to instil
correct eating habits in modern day society, where it is
so easy to obtain tasty, high-calorie food and where any
celebration is an excuse for over-eating.

From a BT point of view, it is important to bear in mind
the principle behind this type of therapy —changing a
patient’s habits, especially with a view to long-term change.
In this sense, not all diets are useful for BT even if they have
demonstrated their usefulness for reducing weight.

The idea is to educate the patient to assume correct
eating habits that will last a lifetime. The health profes-
sional has the obligation to keep abreast of all the
myths and errors that different diets give rise to, and to
transmit to the patient recommendations based on
established nutritional knowledge.*

The effectiveness of behavioural therapy
in the treatment of obesity

Clinical trials have been carried out to analyze the
effects of BT on weight loss. The typical design of such

Table I1I
Classification of physical activity and advice for patients
(adapted from Cooper et al.”?)

Inactivity

At the end of the day, try to remember with the highest preci-
sion how many hours you have spent sitting or lying. Do it in
24h periods (midnight to midnight), count the number of
non-sleeping hours and write it down in an activity table.

Activity and lifestyle

Physical activity due to daily routines is included here, such
as walking, standing, walking up stairs, housecleaning, gar-
dening, riding a bike or swimming. With the exception of the
latter two, we recommend to quantify these activities in
approximately half an hour, or in paces using a podometer.

Specific exercise

At the end of the day, you should write down the time spent in
performing exercise. To be considered as specific exercise, it
should imply an effort that makes your heart and breathing
rates increase. Such activities include running, swimming,
riding a bike and vigorous walking.

experiments consists of weekly group meetings during
the first stage of the treatment (3-6 weeks); every two
weeks during the maintenance phase (6-12 months)
and monthly or every two months afterwards.** Wing
made a revision of these treatments from 1996 to 1999
and found an average weight loss of 10.6% (9.6 kg)
during the initial phase of treatment, and 8.65% (6 kg)
during a follow up lasting 18 months.* Several studies
published between 2000 and 2004 offered similar
results.* In addition, a revision of how behavioural tech-
niques evolved between 1974 and 2002 showed that
80% patients completed the treatment.” Recent data
from our method showed even more encouraging
results, with an average weight loss of 10% initial
weight and 90% patients who completed the treatment.'*

It is important to note that treatments have tended to
grow in length, from approximately 8 weeks in 1974 to
about 31 weeks between 1996 and 2002. In 2008, we
have reported 34 weeks of treatment, including the
maintenance phase."* The weight loss recorded is
approximately 500 g per week, which has remained
constant through all this time. It must be also noted that
the initial weight of patients has increased spectacu-
larly from 74 kg in 1974 to 95 kg in 1991.%

Dropping out treatment

One of the major problems for weight loss pro-
grammes is the number of people who abandon treat-
ment. Indeed, some studies have suggested that as
many as 80% patients give up before reaching their tar-
get weight, although Wing and Jeffery* referred to
much lower figures (11-15% during follow up studies
lasting 6-18 months).

According to our own research,'** the main causes
for abandoning treatment have substantially changed
in the last ten years. While in 1999 holidays (23%),
search for quick results (23%) and social reasons
(11%) were the main reasons of attrition, the main
cause for dropping-out nowadays is stress (37%), fol-
lowed by holidays (15%), and no subject reported
search for quick results as cause of attrition. These
results indicate that stress is becoming an important
issue in obesity treatment, and that patients are cur-
rently more conscious about reasonable goals for
weight loss than previously.

Still some patients cite active social lives or work
that involves eating out frequently as the causes for
abandoning treatment. Following a diet is very difficult
if you have to eat out often or the daily routine is inter-
rupted, especially in diets with fixed menus.

Main barriers to losing weight
In the course of trying to lose weight, most patients

will encounter a variety of obstacles. The identification
of these barriers to weight loss is crucial in order to

Tratamiento de la obesidad
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Achieve Goal

Lost Motivation

Stress

Black-and-white thinking
Eat when bored

1 > H ¢

*

Fig. 2—0dds ratio for the preva-
lence of main barriers of weight
loss in those patients who do not
achieve their goal (10% initial
body weight), as compared with
those who achieve it (Adapted
from Corbaldn et al.”*).

know if they are limiting the progress of the patient and
the success of the treatment.

These barriers have been already examined among
the Northern European population'?and recently in a
Mediterranean Population from South East Spain.*
The test consisted of 29 questions classified in the fol-
lowing 6 sections: 1) meal recording, weight control
and weekly interviews; 2) eating habits; 3) portion size;
4) food and drink choice; 5) way of eating, and finally
6) other obstacles to lose weight."'* Total weight lost
and weight loss rate were also related with the patients’
behaviour.

Interesting, women were found to face more than
double number of barriers than men. Results also indi-
cated that subjects who lost less than 10% of initial
body weight had a significantly greater “barriers-to-
weight-loss” score than those who achieved the
weight. Moreover, subjects who did not reach their
weight goal had lost motivation, experienced stress
about eating and were liable to eat when bored. Sub-
jects also reported that thinking in black-and-white
terms (i.e. all or nothing) undermined their attempts to
lose weight (fig. 2).

Subjects who attended the review sessions (group
therapy) weekly and those who affirmed to write down
absolutely everything in their notebooks achieved
greater total weight loss.'* One of the main tools of the
behavioural treatments is writing down absolutely
everything. Studies show the convenience of patients
doing a self-monitoring of their meals *. People who
monitor themselves carefully and accurately are likely to
lose significantly more weight than those who do not.

Putting weight back on

A frequently discussed topic among experts in obe-
sity is whether increases in body weight after treatment
have a physiological basis or are due to behavioural
factors.

Some authors think that regaining weight is the con-
sequence of strong biological pressures. They refer to

physiological changes, such as diminution of total
energy expenditure, leptin secretion or increase in
ghrelin,® and base their arguments on the set point the-
ory, which claims that the organism tends to maintain a
physiological weight despite great changes in daily
ingestion.® On the other hand, other authors maintain
that failure to keep a stable body weight is due to the
individual’s incapacity to stick to changes in lifestyle
over a long period of time.

According to Hill and Wyatt,* weight recovery in
most obese subjects is due to environmental factors.
Rather than be subjected to metabolic reactions, people
tend to return to their original weight precisely because
they live in a society which encourages energy intake
but discourages physical activity; in other words, in a
society that is toxic from an obesity point of view.

The therapist must therefore transmit a clear mes-
sage to patients: although maintaining weight loss is
not easy, treatment should not be regarded as a useless
attempt to overcome biological predestination that
keeps us fat.*!

Strategies for increasing the success rate
of treatments

BT provides patients with a series of tools to over-
come barriers to weight loss, such as eating healthily or
increasing physical activity. However, maintaining
such habits is difficult, since we live in an increasingly
sedentary society and eat too much food with a high
calorie density. A healthy lifestyle needs planning,
skill in the choice of healthy alternatives and in esti-
mating portion sizes, and diligence in recording the
calories ingested and the energy expended. All this
needs time to be learnt and maintained.

Recent studies have tried to identify strategies that
make the maintenance process easier. These include:

1. Food provision: Jeffrey and co-workers exam-
ined the impact of food provision on weight loss
recorded from 202 obese subjects.”? Those who were
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Table IV
Barriers to weight loss for a mediterranean population (adapted from Cooper et al.”?)

Here is a list of the problems which frequently prevent individuals from losing weight. Please consider which (if any) applies to

you, and place a tick in the relevant column.

No Sometimes Yes

1. Writing down in the notebook:
— Is absolutely everything written down?
— Do you accurately measure your portions?
— Do you carefully calculate calories?
— Do you write down floating portions*?

2. Weighing and weekly reviews:
— Do you get your weight checked here once a week?
— Do you check your weight at home too?
— Are you holding weekly review sessions?

3. Your eating pattern:
— Do you eat vegetables three times a week?
— Do youeat fish once a week?
— Do you have a complete breakfast?
— Do you skip any meals?
— Do you tend to nibble?

— Is there any particular time of the day when you tend to overeat?

— Do you have “binges’™?

4. Your portion sizes:
— Are your portion sizes on the large side?

— Do you buy food in great packages (chocolate, cakes, potatoes, etc.)?

— Do you take second helpings?
— Do youeat leftovers?

5. Your choice of foods and drink:
— Are you prone to eat energy-rich (i.e., high-fat) foods?
— Do youeat sweets?
— Do you drink alcohol?
— Do you actively avoide any food?

6. How you eat:
— Do youeat very fast?

— Do youeatin places other than the kitchen or dining room?

— Do you eat while watching television?
— Do you eat while driving or engaged in other activities?
— Is your eating planned in advance?

*Floating portions: extra-calories permitted.
* Binge eating: compulsive eating.

given food along with standard behavioural treatment
lost more weight at six months (10 vs 7.7 kg), twelve
months (9 vs 4.5 kg) and 18 months (6.4 vs 4 kg) than
those prescribed a hypocaloric diet with behavioural
treatment. A study by Wing and co-workers” showed
similar results since those patients to whom food was
provided showed higher weight losses at both 6 months
and 18 months. Other studies point to similar findings
when two or three meals per week are substituted by
dietetic foods (milkshakes, biscuits, etc.) or by meals
packed in controlled portion sizes.##

2. Change expectations: Several studies have
shown that it is possible to help patients by setting real-

istic goals as regards weight loss. This increases self-
confidence and self-control, since success motivates
people to continue.* It has also been claimed that mod-
erate weight loss can improve the clinical sate of a
patient,* and even small losses (of about 5 kg) can
improve a person’s psychobiology.*” Clinical studies
have shown that it is feasible to lose 5-10% of initial
body weight in most cases, and it is for this reason that
Cooper and Fairburn® have suggested for new treatments
to propose losses within this range —more modest goals
than were previously set.

Every attempt should be made to minimise weight
loss: “rather than losing weight, it is a question of not
putting weight back on”.
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3. Maintenance programmes: Many of the tech-
niques used during maintenance will differ from those
used to lose weight. Motivation is the main problem
during this time since the patient does not have the pre-
vious objective, which was to lose weight. In such
cases it is frequent for a patient with little motivation to
tire of attending group therapy and to find maintaining
weight a boring task.

Relapses occur during maintenance since patients
continue to set unattainable goals, which are associated
with low self-esteem and an excessive preoccupation
for a set image. It is difficult to convince patients that
they should not continue losing weight but concentrate
on maintaining the weight loss for successive years.
All these aspects require the dietician’s capacity not
only to provide sufficient support but also to supply it
for sufficient time. Some useful techniques are®
increasing the length of maintenance, using Internet,
the new cognitive therapy treatment, and the nutrige-
nomic approach.

3.1. Increasing the length of maintenance. The
improvements achieved in recent years are mainly due
to longer behavioural treatments.® New BT pro-
grammes aim to keep subjects involved in the treat-
ment for longer periods of time, and it has even be
argued that obesity should be treated as a chronic ill-
ness with life-long follow up.™

Unfortunately efforts made in this direction have
achieved poor results. Jefrey and co-workers* have
shown that attendance of monthly maintenance meet-
ings falls to below 25%. Wing and co-workers*? found
similar results in a two year long maintenance pro-
gramme, during which attendance reached 61% in the
first two months but fell to 27% in the last few sessions.

3.2. Using Internet. Harvey-Berino and co-workers®
proposed the use of Internet to prevent patients from
tiring of attending clinics. Studies show that during the
first months results are worse than for face to face
meetings.”* However, as regards maintenance the
results are contradictory: patients attending face to face
sessions lasting 12 months were more successful at
maintaining weight loss than those connecting through
Internet. In contrast, in longer term maintenance pro-
grammes lasting 18 months, Harvey-Berino showed
Internet to be as successful as attending therapy ses-
sions.”

3.3. Exercise or diet. Studies comparing the effi-
cacy of exercise-based maintenance programmes and
those based on changes in eating habits have shown the
latter to be more effective at maintaining weight loss,
especially when they involve reduction in the con-
sumption of fat. Even so, the importance of exercise is
borne out by several studies.'

3.4. New cognitive therapy treatment. Cooper and
Fairburn consider the two most important reasons for

abandoning maintenance to be, firstly, that patients
consider that they have not achieved the set goal yet
and give up trying; secondly, under these circum-
stances, individuals do not realise the importance of
learning techniques to maintain weight, so that they
return to old eating habits and therefore put on weight.*

Patients may become demoralised when the rate of
weight loss slows down and tend to underestimate the
significance of any loss, often ignoring the positive
changes they have achieved (clothes size, agility, etc.)
Other patients continue thinking that they are capable
of losing more weight, so that when this fails to hap-
pen, they regard it as a personal failure or lack of disci-
pline, which has an adverse effect on their self-respect.
They do not realise that this is a general issue and
occurs with most people in a similar situation.

Based on cognitive therapy, Cooper and Fairburn
developed a new approach, trying to reduce the regain-
ing of lost weight and to help the patient to overcome
psychological problems by acquiring effective long-
term behaviour patterns.

The authors propose three key points: first, treatment
must help the patient to accept and evaluate any weight
loss achieved; second, the patient must be encouraged
to adopt as a goal weight stability and not further loss;
third, the patient should be taught behavioural and cog-
nitive skills to achieve adequate control of their weight.
The maintenance programme is divided into two
phases, the first lasting 24-30 weeks and the second 14
weeks. In each phase, several modules are proposed, in
which different behavioural techniques are applied.
This programme is described in detail in the book
“Cognitive-Behavioural Treatment of Obesity. A clini-
cal Guide”.!34

4. Nutrigenomic approach: Weight loss in response
to weight management shows a wide range of inter-
individual variation which is largely influenced by
nutritional, hormonal and psycho-behavioural factors
which can predict the response of a patient to a weight
reduction programme. Success of obesity therapy is, at
least in part, dependant on the genetic background of
the patient. This has been object for interesting
research; studies carried out in monozygotic twins ana-
lyzed the interaction between genetic factors and
weight loss programmes; several studies emphasized
the familial aggregation in the ability to lose weight;
and the role of parental obesity in this respect has been
frequently demonstrated.> Other studies dealt with the
effects of polymorphisms in candidate obesity genes
on body weight loss and weight loss maintenance.*

The Human Obesity Gene Map counts about 250
genes or gene loci possibly involved in the develop-
ment of obesity.” While for some single nucleotide
polymorphisms —e.g. the P12A variation in PPAR?—
consistent data are present, others show varying results
concerning their association with obesity. Attending to
weigh reduction, data are even more contradictory.
While some studies find no associations between
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weight loss and genetic background,” others have
shown that changes in fat mass were predicted by the
polymorphisms of several obesity candidate genes and
explained 8.5 % of the fat mass variance.” Examples of
genes related to changes in fat mass were leptin, G pro-
tein, ADRB3, PPARY, or perilipins.®*

With respect to behavioural treatment, several stud-
ies have found that inter-individual differences in eat-
ing behaviour and compliance with a weight loss regi-
men could have a strong hereditary link (heredity rate
of 40%).> The study of de Krom et al.*® tested several
single nucleotide polymorphisms in candidate genes
and their effect on eating patterns. They found that
obese carriers of common allelic variations in the leptin
(LEP) or leptin receptor (LEPR) genes had increased
risk to display extreme snacking behaviour, and that
obese carriers of the common allelic variation in chole-
cystokinin had increased risk of eating greater meal
size. These rather new genetic information could be
very useful to define the particular behavioural and
cognitive techniques to be used with each patient.

Help for health professionals in clinical practice

Health professionals are usually reticent about the
use of behavioural therapy to treat obesity, and tend to
underestimate the effects of suitable education on
lifestyle habits. However, it is important for the sector
to realise that BT is easy to standardise and can be eas-
ily applied in clinical practice.

To help patients to help themselves, health profes-
sionals need to have suitable techniques at their dis-
posal. The process may consist of different levels of
preparation such as guidance, communication, nutri-
tional education, eating habits and behavioural tech-
niques. Four requirements have been described for the
patients’ behaviour to be changed: motivation, knowl-
edge, techniques and support.*

As regards knowledge, health professionals are usu-
ally well prepared, although perhaps this is not so in the
other three requirements. Green and co-workers* have
shown that patient support is frequently inadequate and
that knowledge of negotiation techniques is scant, as is
the skill of setting goals and objectives.

The principal characteristics of the therapist must be
the unconditional acceptance of the patients as they
are, to be natural and to show empathy.® All criticism
is to be avoided. The cultural context in which the
patients find themselves must be clearly understood, as
should any difficulties that they find in changing their
habits. Stunkard and Sobal®' have shown that in society
as a whole there is strong prejudice against obese peo-
ple, and this prejudice is sometimes transmitted to the
therapist. Several studies have suggested that profes-
sionals often consider obesity as the reflection of a lack
of willpower, and even regard the patient as lazy and
unattractive, demonstrating in the process certain dis-
criminatory attitudes.®%

Table V
Guides for the professionals to help patients in clinical
practice

1. Teach why. The professional must be clear with the
patient and explain the reasons for the treatment. Patients
are adult people who need to feel interested in the ther-
apy techniques.

2. Decide what. Specific goals must be established in the
short-term, helping the patient to select the objectives
and to design a weight loss plan.

3. Define how. It is important to identify barriers to weight
loss and the tools to achieve it.

4. Avoid criticism to the patient. Body weight control is
difficult, and questioning the patient’s motivation is of
no use.

5. Have patience.

6. Help the patient to maintain their self-esteem throughout
the treatment.

7. Berealistic about weight loss expectations. Avoid hardly
attainable goals.

8. Focus on the importance of the changes in the patient’s
habits, rather than on the quantity of the weight lost.

9. Stress the advantages and success that are not related to
weight loss, such as improvement of agility, quality of
life, reductions in serum lipids, control of blood glucose,
diminution of blood pressure, etc.

10. The patient must feel comfortable to return to the treat-
ment after relapses. Sometimes, the patient quits the
therapy because they feel guilty or afraid of having dis-
appointed the therapist.

Treating obesity is clearly not easy and the results
are often worse than expected. It can even affect the
self-esteem of the professional, especially after a long
time being engaged in the activity. In this case, it will
be of use to look at the relevant scientific literature and
see whether the results obtained are similar. If feelings
of frustration are evident, they are best shared with col-
leagues and, more than anything, ineffective therapy
should not be applied. Table V shows a series of guide-
lines to help patients in the clinic.

Small details are important for the obese individual
to feel comfortable in the clinic.®® A scale capable of
showing weight of all likely patients is necessary,
because it would be humiliating for the patient if their
weight exceeded the scale. Special arm blood pressure
readers are recommended, because if they are too tight
readings may be incorrect. Furnishings should be
appropriate, like chairs without arms for group ses-
sions and waiting rooms, since obese people may not
be comfortable in chairs designed for slim persons;
open spaces and large doors; cheerful colours that help
reinforce positive thoughts, etc.

In conclusion, if the health professional is to achieve
positive results in the treatment of obesity, training
courses at local or national level need to be offered;
they should be available at convenient times and be of
the correct duration. In USA, for example, public
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health proposals include recommendations for improv-
ing the training of those dedicated to treating obesity.*
These could serve as a model for national strategies in
other countries such as Spain, aiming to improve eating
habits and encourage regular exercise, with special
emphasis on prevention during childhood.
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Abstract

Obesity-induced chronic inflammation leads to activa-
tion of the immune system that causes alterations of iron
homeostasis including hypoferraemia, iron-restricted
erythropoiesis, and finally mild-to-moderate anaemia.
Thus, preoperative anaemia and iron deficiency are com-
mon among obese patients scheduled for bariatric surgery
(BS). Assessment of patients should include a complete
haematological and biochemical laboratory work-up,
including measurement of iron stores, vitamin B , and
folate. In addition, gastrointestinal evaluation is recom-
mended for most patients with iron-deficiency anaemia. On
the other hand, BS is a long-lasting inflammatory stimulus
in itself and entails a reduction of the gastric capacity
and/or exclusion from the gastrointestinal tract which
impair nutrients absorption, including dietary iron.
Chronic gastrointestinal blood loss and iron-losing
enteropathy may also contribute to iron deficiency after BS.

Perioperative anaemia has been linked to increased
postoperative morbidity and mortality and decreased
quality of life after major surgery, whereas treatment of
perioperative anaemia, and even haematinic deficiency
without anaemia, has been shown to improve patient out-
comes and quality of life. However, long-term follow-up
data in regard to prevalence, severity, and causes of
anaemia after BS are mostly absent.

Iron supplements should be administered to patients after
BS, but compliance with oral iron is no good. In addition,
once iron deficiency has developed, it may prove refractory
to oral treatment. In these situations, I'V iron (which can cir-
cumvent the iron blockade at enterocytes and macrophages)
has emerged as a safe and effective alternative for periopera-
tive anaemia management. Monitoring should continue
indefinitely even after the initial iron repletion and anaemia
resolution, and maintenance IV iron treatment should be
provided as required. New IV preparations, such ferric car-
boxymaltose, are safe, easy to use and up to 1000 mg can be
given in a single session, thus providing an excellent tool to
avoid or treat iron deficiency in this patient population.

(Nutr Hosp. 2009;24:640-654)
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DEFICIENCIA DE HIERRO Y ANEMIA
EN PACIENTES DE CIRUGIA BARIATRICA:
CAUSAS, DIAGNOSTICO Y TRATAMIENTO

ADECUADO

Resumen

La inflamacién crénica inducida por la obesidad pro-
voca alteraciones en la homeostasis del hierro, incluyendo
hiposideremia, restriccion del hierro para la eritropoye-
sis y anemia leve 0 moderada. Consecuentemente, la ane-
mia y la deficiencia de hierro son frecuentes entre los
pacientes candidatos a cirugia bariatrica (CB). El estudio
preoperatorio debe incluir un hemograma completo y la
evaluacion del status férrico, vitamina B, y acido félico.
Se recomienda realizar un estudio gastrointestinal en la
mayoria paciente con anemia ferropénica. Ante una ane-
mia inexplicada, deberia postergarse la cirugia hasta que
se haya realizado un diagnéstico apropiado.

La anemia perioperatoria se ha relacionado con
aumento de morbi-mortalidad postoperatoria y disminu-
cién de la calidad de vida después de una cirugia mayor,
mientras que la correccion de la anemia y la deficiencia de
micronutrientes (hierro, vitamina B ,, folato) mejoran el
pronéstico y la calidad de vida. Sin embargo, no existen
estudios de seguimiento a largo plazo en lo que respecta a
la prevalencia, gravedad y causas de la anemia en pacien-
tes CB.

Tras la CB, los pacientes deben recibir suplementos de
hierro, pero la tolerancia al hierro oral no es buena; una
vez instaurada la situacion de ferropenia, ésta podria ser
refractaria al tratamiento oral. En estas situaciones, el
uso de preparados IV (que evitan el bloqueo del hierro en
enterocitos y macro6fagos) ha surgido como una alterna-
tiva segura y efectiva en el tratamiento de la anemia
perioperatoria. Los nuevos preparados de hierro IV,
como la carboximaltosa férrica, son seguros, faciles de
utilizar y permiten administrar hasta 1.000 mg en una
sola sesion, proporcionando asi una excelente herra-
mienta para tratar o prevenir el déficit de hierro en estos
pacientes. Después de la replecion de hierro y la resolu-
cion de la anemia, deben realizarse controles periodicos
de forma indefinida para realizar nuevos tratamientos de
mantenimiento si fueran necesarios.

(Nutr Hosp. 2009;24:640-654)
DOI:10.3305/nh.2009.24.6.4547
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Introduction

With an increased, although uneven, prevalence of
obesity and obesity-related chronic diseases rise in a
parallel way in developed countries.! Morbidity sec-
ondary to overweight and obesity include type 2 dia-
betes, dyslipemia, hypertension, heart disease, cere-
brovascular disease, cholelithiasis, osteoarthritis, heart
insufficiency, sleep apnoea, menstrual changes, steril-
ity and psychological alterations, but also anaemia and
hypoferraemia.>* Obesity also confers increased sus-
ceptibility to suffer some types of cancer, infections,
greater risk of bacteraemia and a prolonged time of
wound healing after surgical operations. All these fac-
tors, which have a great economical impact on the
health care systems,’ indicate that obesity exerts nega-
tive effects upon both humoral and cellular immune
responses.

Obesity: a systemic inflammatory status

It is known that adipose tissue, together with its role
as energy reserve in form of triglycerides, has impor-
tant endocrine functions, producing several hormones
(e.g., leptin, adiponectin) and other signalling mole-
cules (e.g., tumour necrosis factor-a [TNF-o] or inter-
leuin-6 [IL-6]), collectively termed ‘“adipokines”.
Adipocyte hypertrophy resulted in an increased
expression of monocyte chemo-attractant protein
(MCP-1) and macrophage migration inhibitory factor
(MMIF) which contributes to macrophage homing to
adipose tissue.® On the other hand, enlarged adipocytes
may be susceptible to hypoxia because of a larger oxy-
gen diffusion barrier presented by intracytoplasmic
lipids and alteration in blood flow to adipose tissue.
Adipocyte hypoxia may induce cell necrosis, with

release of cell by-products that recruit macrophages
and other phagocytic cells and induce inflammatory
responses. In addition, surviving hypoxic adipocytes
up-regulate hypoxia-inducible genes, which in turn
induce expression of inflammatory cytokines. Finally,
T-lymphocyte infiltration of adipose tissue is increased
in human obesity and is associated with alterations in
the expression of T-cell-related cytokines, which in
turn have been implicated in potentiating resident
macrophage inflammatory responses. All these lead to
an increased release of pro-inflammatory adipokines
(TNF-0, IL-6, leptin, hepcidin, and the siderophore
lipocalin-2) by the adipose tissue, while the release of
anti-inflammatory adipokines (adiponectin) is
decreased, thus resulting in low-grade, chronic inflam-
matory status (fig. 1).>¢* Although the underlying
events that initiate inflammation within the adipose tis-
sue have not been completely revealed, there are evi-
dences implicating inflammation in the pathogenesis
of atherosclerosis, steatohepatitis, sleep apnoea,
asthma, and osteoarthritis. Systemic inflammation,
therefore, represents a common underlying factor in
the pathogenesis of many serious, obesity-related,
comorbid diseases. Fortunately, this systemic inflam-
matory response is greatly ameliorated by significant
weight (fat mass) loss,'® and a number of studies have
shown that bariatric surgical procedures lead to resolu-
tion of major co-morbidities, as assessed by the
Bariatric Analysis and Reporting Outcome System
subscale, in over 75% of patients.!"'*

Effects of inflammation on iron homeostasis
In addition to blood loss, haemolysis, hepatic or

endocrine disorders, and nutritional deficiencies, iron
homeostasis can be disturbed by inflammation
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(induced by both obesity and surgery). Activation of
the immune system results in pathologic iron home-
ostasis due to increased divalent metal transporter and
transferrin receptor expression in macrophages,
reduced ferroportin expression in enterocytes (inhibi-
tion of iron absorption) and macrophages (inhibition of
iron recirculation), and increased ferritin synthesis
(increased iron storage). All these lead to hypofer-
raemia, iron-restricted erythropoiesis, and finally mild-
to-moderate anaemia. Thus, at least three major immu-
nity-driven mechanisms contribute to the development
of anaemia during chronic inflammation (also called
anaemia of chronic disease, ACD): 1) cytokines, like
TNFa, IFNy and IL-1J, exert a negative impact on the
proliferation and differentiation of erythroid progenitor
cells and can induce apoptosis; 2) patients with ACD dis-
play a blunted secretion of endogenous erythropoietin
and an impaired response of erythroid progenitor cells to
erythropoietin; and 3) inflammation-induced distur-
bances of iron homeostasis (functional iron deficiency or
decrease iron availability, due to high hepcidin levels
induced by IL-6 and leptin) (fig. 2)."*'" In this regard, it is
worth noting that lower bioavailable iron among obese
adults might also potentially be related to the greater
adipose hepcidin. Although hepcidin expression is
more than 100-fold higher in hepatocytes than in
adipocytes, secreted hepcidin from both tissues may

have relevance for humans because in obesity, adipose
tissue mass may be 20-fold greater than liver mass.'®

Effects of weight loss on obesity-induced
systemic inflammation

As stated above, significant weight loss may lead to
amelioration of systemic inflammatory response.
Weight-loss interventions are broadly classified into
four types according to the method of weight loss
employed; diet (low- or very-low-calorie diets [LCD or
VLCD] low-fat diets, low-carbohydrate diets),
enhanced physical activity, drugs and surgical inter-
ventions."” When a non-surgical treatment is used, the
greatest improvements in the serum or plasma concen-
trations of inflammatory markers were observed in
those studies, reporting a weight loss of at least 10%
(which is the best estimate for sustained excess body
weight loss with these interventions). Therefore, these
interventions may be useful for treatment of over-
weight and moderate obesity, but not for severe or mor-
bid obesity. Nevertheless, one advantage is that several
studies clearly demonstrated the benefit of long-term
diet and lifestyle interventions in terms of the mainte-
nance of changes in inflammation following weight
loss."
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In regard to surgical interventions, there are 3 broad
categories of bariatric procedures:® restrictive (vertical
banded gastroplasty [VBG] and laparoscopic
adjustable gastric band [Lap Band] and sleeve gastrec-
tomy), malabsorptive (Biliopancreatic diversion
[BPD], and BPD with duodenal switch [BPD-DS]),
and combined restrictive and malabsorptive (Roux-en-
Y gastric bypass [RYGB], duodenal switch [DS]). A
meta-analysis of 136 studies with 22,094 patients who
had undergone bariatric surgery demonstrated that the
mean percentage of excess weight loss was 61.2%.
Restrictive procedures like gastric banding yielded
lower mean excess body weight loss (47.5%) com-
pared with combined restrictive and malabsorptive
procedures like RYGB (68.2%).2'* In another meta-
analysis, the authors reported that for patients with
BMI > 40 surgery resulted in a weight loss of 20 to 30
kg, which was maintained for up to 10 years and was
accompanied by improvements in some comorbid con-
ditions. For BMIs of 35 to 39, data from case series
strongly support superiority of surgery over medical
treatment but cannot be considered conclusive.? Two
more recent systematic reviews yield similar results.*?
Reductions in levels of most inflammatory markers
after bariatric surgery are more consistent compared
with those observed in the dietary interventions, with
or without physical activity. Circulating CRP and lep-
tin concentrations decreased (17 to 79% and 15 to 76%,
respectively), whereas those of the anti-inflammatory
marker adiponectin increased (13 to 209%).'° Overall,

improvements in circulating IL-6 and TNF-a concen-
trations were somewhat less consistent than those
observed for the other inflammatory markers."

As the use of bariatric surgery for the treatment of
morbid obesity leads to a greater loss of fat mass excess
and a greater decrease in circulating levels of proin-
flammatory adipokines, an improvement in iron home-
ostasis should be expected. However, bariatric surgery
is a long-lasting inflammatory stimulus in itself and
entails a reduction of the gastric capacity and/or exclu-
sion from the gastrointestinal tract to reduce nutrient
absorption, which in turn may induce or aggravated
anaemia and haematinic deficiencies, especially those
of iron and vitamin B . It has been recently reported
that folate can also be absorbed across the colon of
adults,” thus folate deficiency after bariatric surgery
may be less frequent than that of iron or vitamin B, .

Diagnosis of anaemia and iron deficiency
in the obese patient

The prevalence of anaemia in patients scheduled for
bariatric surgery (10-15%) may be higher than in the
general population, whereas the prevalence of any kind
of iron deficiency (ID), with or without anaemia, may
be even higher (up to 30-40%).>*?2* Postoperative
anaemia may occur in a higher percentage of patients,
probably due to blood loss (perioperative blood loss,
menses, gastrointestinal ulcers, etc), inflammation-
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Fig. 3—A simplified diagnostic-thera-
peutic algorithm for perioperative
anaemia in bariatric surgical patients.
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Table I
Main laboratory tests for the diagnosis of anaemia and haematinic deficiency

Laboratory test

Normal values, units

Conversion to SI units

A. Irondeficient red cell production

» Haemoglobin (Hb) 12-16 g/dL. x 0.6206 mmol/L
13-17 g/dL

¢ Mean corpuscular volume (MCV) 80-100 fL.

¢ Red cell distribution width (RDW) 11-15

¢ Mean corpuscular Hb (MCH) 28-35pg

» Hypochromic red cells (HYPO) <5%

 Reticulocyte Hb content (CHr) 28-35pg

B. Irondepletion in the body

e Serum iron 50-180 mg/dL x 0.179 mmol/L

o Transferrin (Tf) 200-360 mg/dL x0.01 g/
Transferrin saturation (TSAT) 20-50%
Ferritin (Ft) 30-300 ng/mL x 2.247 pmol/L

Soluble transferrin receptors (sSTfR) 0.76-1.76 mg/L. 6.4-25.7 nmol/L
Ratio of sTfR to serum Ft (sTfR/log Ft) <1
C. Other parameters
 Serum vitamin B , 2270 pg/mL x 0.738 pmol/L
e Serum folate >3 ng/mL x 2.266 nmol/L
¢ C-reactive protein (CRP) <0.5mg/dL x 10 mg/L
 Creatinine 0.5-1.3 mg/dL x 88.4 wmol/L

induced blunted erythropoietic response and/or nutri-
ent deficiencies. In addition, perioperative anaemia has
been linked to increased postoperative morbidity and
mortality, and decreased quality of life after major
surgery, whereas treatment of perioperative anaemia
has been shown to improve patient outcomes and qual-
ity of life.?

Therefore, preoperative anaemia should be appropri-
ately diagnosed and treated prior to surgery. Whenever
clinically feasible, patients undergoing major bariatric
surgery should have their Hb level and iron (serum iron,
ferritin, transferrin saturation index, C-reactive protein)
and vitamin (B , and folic acid) status tested preferably
30 days before the scheduled surgical procedure. Unex-
plained anaemia should always be considered as sec-
ondary to some other process and, therefore, elective
surgery should be deferred until an appropriate diagno-
sis has been made. In addition, haematinic deficiency
without anaemia should also be evaluated as they may
compromise the recovery from postoperative anaemia.*
Postoperative anaemia and haematics deficiencies
should also be closely monitored during patient’s fol-
low-up. Main laboratory tests for the diagnosis of
anaemia and haematinic deficiency are shown in table I,
and a simplified diagnostic-therapeutic algorithm for
perioperative anaemia is depicted in figure 3.

Iron deficiency without anaemia

Normal Hb level does not exclude ID, because indi-
vidual with normal body iron stores must lose a large por-
tion of body iron before the Hb falls below the laboratory
definition of anaemia (Hb < 12 g/dL for women, Hb < 13

g/dL for men). In non-anaemic obese patients, the most
important clinical clue of ID is the symptom of chronic
fatigue (iron is required for the enzymes involved in
oxidative metabolism). However, it is of little screening
value because clinicians rarely consider the presence of
ID in patients who are not anaemic, and therefore ID is
invariably diagnosed in the laboratory.’' A normal Hb
level with a low mean corpuscular haemoglobin (MCH),
or in the lower limit of normality (normal range: 28-35
pg), or an increased red cell distribution width (RDW,
normal range: 11-15) point to mild ID without anaemia,
but the main laboratory finding is a ferritin level < 30
ng/mL in the absence of inflammation (e.g., serum con-
centrations of C-reactive protein [CRP] < 0.5 mg/dL)
(True iron deficiency), or a normal ferritin level with low
transferrin saturation (TSAT) in the presence of inflam-
mation (Functional iron deficiency, FID).

Iron deficiency anaemia

Obese patients should be considered to suffer from
iron deficiency anaemia (IDA) when they presented
with low Hb (men < 13 g/dL and women < 12 g/dL),
TSAT (< 20%) and ferritin concentrations (<30
ng/mL) but no signs of inflammation (fig. 3).' The
mean corpuscular haemoglobin (MCH) rather than
mean corpuscular (MCV) became the most important
red-cell marker for detecting ID in circulating red
blood cells. MCV is a reliable and widely available
measurement but is a relatively late indicator in
patients who are not actively bleeding. In addition,
patients may present with IDA and without microcyto-
sis, when coexisting vitamin B, or folate deficiency.
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Serum transferrin receptor (sSTfR) levels are usually
high or very high, but they are not usually required for
the diagnosis of uncomplicated IDA. Gastrointestinal
evaluation for potential malignancy or peptic ulcer is
recommended for any patient with IDA, except possi-
bly menstruating women or when the source of blood
loss is readily apparent.*® After GI evaluation, oral or
IV iron supplementation should be given as needed to
normalize blood counts and iron studies prior to surgery.
This way, IDA or ID detected after surgery will most
likely reflects peri- or post-operative complications. If
after a few weeks of iron therapy (especially with IV
iron) a normal Hb level has not been attained, treatment
with erythropoiesis stimulating agents (ESAs: epoetin,
darbepoetin) might be considered (fig. 3).

Anaemia of chronic disease

Obese patients should be considered to suffer from
ACD when they have: 1) evidence of chronic inflam-
mation (e.g., high CRP level), 2) a Hb concentration
< 13 g/dL for men and < 12 g/dL for women, and 3) a
low transferrin saturation (TSAT< 20%), but normal or
increased serum ferritin concentration (> 100 ng/ml) or
lower serum ferritin concentration (30-100 ng/ml) and
a sTfR/log ferritin ratio < 1 (fig. 3).'** Measurement of
reticulocyte counts, endogenous EPO secretion (ratio
of observed EPO to expected EPO; normal range 0.8-
1.2), and serum creatinine (normal glomerular filtra-
tion > 60 mL/min/1.73 m?), will be helpful in defining
the cause of ACD.

On the other hand, although ACD is typically mild to
moderate, and erythrocytes may not show any stigmata of
iron deficiency (normochromic, normocytic anaemia),
the underlying iron aetiology is evident: macrophages that
normally recycle iron are found to sequester it, intestinal
iron absorption is interrupted, and erythroid precursors
respond very rapidly when iron-transferrin is made avail-
able, especially by the administration of IV iron prepara-
tions. Thus, it can be speculated that the normocytic RBCs
result from the combination of iron insufficiency and an
as-yet-unexplained tendency to macrocytocis (e.g., alter-
ations in folate or B , metabolism in response to inflam-
mation).” This became more evident following bariatric
surgery where published incidences of vitamin deficien-
cies have reported to be as high as 25-70% for B,, and 20-
30% for folate.* Finally, although patients with ACD
benefit from treatment with ESAs, it must be borne in
mind that some of them may respond to IV iron. Never-
theless, IV iron replacement therapy should be always
considered in patients receiving ESAs (fig. 3).

Anaemia of chronic disease with true iron deficiency
Obese patients should be considered to have ACD

with true iron deficiency (ACD + ID) when they have:
1) a chronic inflammation (e.g., high CRP level), 2) a

haemoglobin concentration < 13 g/dL for men and < 12
g/dL for women, and 3) low transferrin saturation
(TSAT < 20%), a serum ferritin concentration > 30 and
< 100 ng/ml and a sTfR/log ferritin ratio > 2.">*? In non-
ferropenic patients the 2.5 percentile values were 28 pg
for CHr and 5% for HYPO.* These haematologic
indices (CHr and HYPO) are direct indicators of func-
tional iron deficiency (FID), in contrast to the majority
of biochemical markers, which measure FID indirectly
via iron-deficient erythropoiesis and demonstrate
weaknesses in the diagnosis of functional ID as defined
by hematologic indices. Although patients with ACD +
ID benefit from treatment with ESAs, most of them
may initially respond to supplementation with IV iron,
or even with oral iron® (fig. 3).

Non-iron deficiency anaemia

As shown in figure 3, in patients presenting with
anaemia and TSAT > 20%, vitamin B , and folate lev-
els should be investigated. If vitamin B , and folate lev-
els are low and accompanied of a MCV > 100 fL,
macrocytic anaemia should be suspected and patient
referred to the haematologist for further evaluation.
However, as stated above, up to one third of patients
may present with vitamin B , or folate deficiency and
without macrocytosis, especially following bariatric
surgery where coexisting ID is highly frequent.* If vit-
amin B, and folate levels are normal, the diagnosis of
anaemia of unknown cause (AUC) should be consid-
ered and patient referred to the haematologist for fur-
ther evaluation. In this regard, it has been recently
reported that both AUC and B /folate deficiency
anaemia are characterized by low levels of both inflam-
matory markers (CRP) and endogenous EPO secre-
tion.”” Therefore, patients with AUC and those with
B, /folate deficiency not responding to vitamin supple-
mentation might benefit from treatment with ESAs
(fig. 3). Two important considerations: first, after start-
ing with the specific treatment (im or high oral dose),
patients with vitamin B , deficiency should receive oral
iron to avoid iron-restricted erythropoiesis; second, no
patient should receive folic acid without vitamin B,
(unless vitamin B, deficiency has been ruled out) to
avoid further complications as transverse myelitis.

Prevalence of anaemia and haematinic deficiencies
in patients undergoing bariatric surgery

Applying the above mentioned criteria, we have ret-
rospectively reviewed the prevalence of anaemia and
haematinic deficiencies in patients undergoing
bariatric surgery at University Hospital Virgen de la
Victoria (Mdalaga, Spain) and its evolution based on the
applied surgical technique. One-hundred twenty four
patients who underwent bariatric surgery with restric-
tive (RBS, n = 52) or malabsorptive (MBS; n = 72)

Iron deficiency in bariatric surgical
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Table I1
Prevalence of preoperative iron deficiency (ID) and anaemia in bariatric surgical patients

o Type ID prevalence, Anaemia Anaemia
Author, year (ref) ! of surgery definition n(%) definition prevalence, n (%)
Skroubis et al., 2002° 174 RYGBP (79) sFe <50 ug/dL 51(29.3) Hb<13.5¢g/dLJ 30(17.2)

BPD (95) Hb<11.9¢g/dL?
Vazquez Pradoet al., 2008" 110 DS sFe <60 pg/dL 18(16.3) Hb<11.8 g/dL 6(5.5)
Muiioz et al., 2008* 67 AGB (39) sFe <60 pg/dL 18(26.9) Hb< 13 g/dLd 9(13.4)
RYGBP, BPD (28) TSat <20% Hb<12g/dL¥
Coupaye et al., 2009® 70 AGB (21) sFe <60 ug/dL 32(45.7) Hb< 11.5g/dL 4(5.7)
RYGBP (49) TSat <20%
Flancbaum et al., 2009 379 RYGBP sFe <60 pug/dL 167 (44.1) Hb< 13 g/dLJ 83(21.9)
Hb<12g/dL?
Ernstet al., 2009 232 RYGBP Ferritin < 9 ng/mL 26(6.9) Hb< 12 g/dL 26(6.9)
Tohetal., 20092 220 AGB (43) sFe <50 ug/dL 35(17.5) Hb<13¢g/dLJ
RYGBP (113) Hb<11.9g/dL?
SG(63)
Overall 347/1252(27.7) 172/1252(13.7)

RYGBP, Roux-en-Y gastric bypass; BPD, biliopancreatic diversion; DE, duodenal switch; SV, sleeve gastrectomy; sFe, serum iron; sTfR, serum transferrin

receptor; Hb, haemoglobin. * Excluded for calculation of mean ID prevalence.

techniques at our University Hospital (200-2005) were
included in this study. Demographic, anthropometric,
haematimetric and biochemical data, both preoperative
and after 3, 6, 12 and 24 months in the post-operative
follow-up, were retrieved from their medical records.?

Preoperative assessment

Preoperative blood counts from 107 out of 127
patients (86%) were available and, according to WHO
criteria, 14 of them presenting with preoperative anaemia
(13.1%), without differences between groups (11.6% vs
16.4%, for RBS and MBS, respectively; p = NS).* This
prevalence of anaemia is similar to that reported in 6
studies involving 1,185 bariatric surgical patients
(13.7%; range 5.5%-21.9%)'**+ (table II), and higher
than that reported for age-matched individuals in the gen-
eral population using WHO criteria (6-7%).”” However,
WHO criteria have been recently challenged. The analy-
sis of the large NHANES-III (the third US National
Health and Nutrition Examination Survey) and Scripps-
Kaiser databases indicates that a haemoglobin concentra-
tion below 13.7 g/dL in a white man aged between 20 and
60 years would have only an approximately 5% chance
of being a normal value. The corresponding value for
women of all ages would be 12.2 g/dL.* Should these
new definitions of anaemia be applied to the bariatric sur-
gical patient population, the prevalence of preoperative
anaemia should be even higher.

In our series, preoperative haematimetric and bio-
chemical parameters from 67 out of 127 patients (54%)
were available, allowing for the diagnosis of anaemia
and haematinic deficiencies. Nine out 67 patients were
anaemic (13.4%): 3 IDA, 5 ACD, and 1 ACD+ID.

Information about the prevalence associated with
inflammation, with or without true iron deficiency, was
no provide in the studies reviewed table II, thus pre-
cluding any comparison to be made. In addition, 33 out
of 58 non-anaemic patients (56.9%) presented some
haematinic deficiency: 6 with ID, 12 with FID, 3 with
low folate, and 12 with low vitamin B ,. Overall, prior
to surgery, deficiencies were found in 27% of patients
for iron, 4.5% for folate, and 17.9% for vitamin B,,.*

The prevalence of preoperative ID in our series of
obese patients scheduled for bariatric surgery is in
agreement with that reported in 6 studies involving
1,185 bariatric surgical patients (27.8%; range: 6.9%-
45.9%)'123#»424-48 (table II), and that found by Yanoff et
al.’ in a study of 234 obese and 172 non-obese adults,
where ID was defined by serum iron < 50 pg/dL, sTfR
> 25.7 nmol/L or ferritin < 9 ng/mL, and inflammation
by CRP > 1 mg/dL. Obese subjects had a higher preva-
lence of ID defined by serum iron (24.3% vs 15.7%, P =
0.03) and sTfR (26.9% vs 15.7%, P = 0.0078) but not
by ferritin (9.8% vs 9.3%, P = 0.99), when compared
with non-obese patients.’ Therefore, as assessed by
sTfR and TSAT, obesity is associated with ID. As
expected, obesity-related ID was not explained by dif-
ferences in reported intake of haeme and non-haeme
iron or intake of dietary factors that can affect iron
absorption.* In contrast, BMI inversely correlates with
serum iron (r=-0.245, p < 0.01) and directly with CRP
(r=0.447; p <0.001).? Thus, inflammatory-mediated
sequestration of iron in the enterocytes (limited iron
absorption) and the RES (limited iron recirculation),
despite adequate or even increased iron stores, could
play a major role in the hypoferraemia of obesity.

Our data are also in agreement with those recently
reported by Ernst et al.*' assessing the micronutrient
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status in 232 morbidly obese subjects (BMI > 35
kg/m?) prior to bariatric surgery. Deficiencies were
found in 3.4% of the subjects for folate and 18.1% for
vitamin B,,, whereas anaemia and ID were less fre-
quent (6.9%), but they only determined ferritin and, as
for the study of Yanoff et al.,’ a very low ferritin thresh-
old for the diagnosis of ID was set. Deficiencies in
albumin (12.5%), zinc (24.6%) and 25-OH vitamin D3
(25.4%) were also found. These data indicate a high
prevalence of micronutrient deficiencies in morbidly
obese subjects and, accordingly, the authors strongly
recommend a systematic assessment of the micronutri-
ent status in all candidates for bariatric surgery. In this
regard, it worth noting that diagnosis of iron deficiency
in obese individuals may be missed if clinicians rely
primarily on the falsely normal ferritin concentrations,
which are likely increased by chronic inflammation
rather than by iron overload.

How can preoperative ID, with or without anaemia,
be treated?

‘When body iron stores are depleted, iron supplemen-
tation seems beneficial, although the optimal route of
administration remains controversial. Total iron deficit
(TID) can be calculated using the Ganzoni’s formula:

TID (mg) = Weight (kg) x [Ideal Hb-Actual Hb]
(g/dL) x 0.24 + depot iron (500 mg).

According to this formula, a person weighing 70 kg
with an Hb level of 9 g/dL would have a body iron
deficit of about 1,400 mg. Nevertheless, Ganzoni’s for-
mula may underestimate iron depot in males, as in
them it has been consistently reported to be 700-900
mg.* Thus, a total iron deficit of 1,600-1,800 mg may
be a more realistic estimation for this subject.

Regarding oral iron, early studies indicated that the
co-administration of iron with ascorbic acid (vitamin
C) might be of benefit in enhancing iron absorption,
since, in theory, more ferrous iron is maintained in
solution.” However reports indicated that such co-
administration can induce severe toxicity in the gas-
trointestinal tract.’! Moreover, intake independent of
meals is recommended for increasing iron absorption
but increases digestive intolerance and, therefore,
decreases compliance. The absorption of oral iron can
be diminished by co-administration of tretracyclines,
proton pump inhibitors and anti-acid medication, phy-
tates (high fibre diets), calcium, and phenolic com-
pounds (coffee, tea).'*s! On the other hand, non-
absorbed iron salts may produce a variety of highly
reactive oxygen species including hypochlorous acid,
superoxides and peroxides that may lead to digestive
intolerance, causing nausea, flatulence, abdominal
pain, diarrhoea or constipation, and black or tarry
stools.”> To avoid the risk of poisoning, other com-
pounds (such as iron polymaltose which has very low

toxicity and meets the requirements for a food supple-
ment) might be used instead of ferrous salt prepara-
tions* and lower doses (e.g., 50-100 mg of elemental
iron) should be recommended.’* Moreover, in presence
of chronic (e.g., obesity, rheumatoid arthritis, Crohn’s
disease, chronic renal or heart failure, cancer, etc), or
acute inflammation (e.g., trauma, postoperative period,
etc.), the utility of oral iron administration is rather lim-
ited, since absorption is usually down-regulated, and
the small amount of iron absorbed is directed to the
RES, where it is sequestered.*

Following the administration of oral iron in the pre-
operative period, in the absence of inflammation or sig-
nificant ongoing blood loss and for a maximal absorp-
tion of 10 mg per days, it takes 2-2.5 weeks for the Hb to
start rising, 2 months for it to return to normal levels
and 6 months for iron stores to be replete.* This is an
unacceptable time-frame for most surgical patients. In
these situations, IV iron (which can circumvent the
iron blockade at enterocytes and RES) has emerged as
a safe and effective alternative for perioperative
anaemia management. This takes into consideration
factors such as intolerance of or contraindications to
oral iron, short time to surgery, severe preoperative
anaemia (especially if accompanied by significant
ongoing bleeding or inflammation), or the use of ery-
thropoiesis-stimulating agents.” As IV iron can allow
for up to a five-fold erythropoietic response to signifi-
cant anaemia in normal individuals,* Hb starts rising in
a few days, the percentage of responding patients is
higher and the iron stores are replete. However, as there
are not published data on the preoperative use of IV
iron in obese patients scheduled for bariatric surgery,
we will comment on other surgical patients.

We prospectively evaluated the efficacy of IV iron
administration for correction of anaemia in 84 patients
who were scheduled for major elective surgery (30
colon cancer resections, 33 abdominal hysterectomies,
21 lower limb arthroplasties) and who received preop-
erative IV iron sucrose during 3-4 weeks (100-200
mg/session, maximum 600 mg/week) as an outpatient
procedure at day hospital or primary health care centre.
Administration of IV iron (1,000 + 440 mg) caused a
significant increase of Hb levels (2.0 £ 1.6 g/dL; p =
0.001), anaemia was resolved in 58% of patients, and
no life-threatening adverse effect was witnessed.*

As for non-anaemic surgical patients, it has been
shown that oral iron supplementation for 30-45 days in
patients without obvious anaemia scheduled for lower
limb arthroplasty protects against a fall in Hb during
the immediate post-operative period, suggesting a
widespread underlying depletion of iron stores in this
patient population despite a normal Hb."** This has
been corroborated by a study evaluating the prevalence
of anaemia and haematinic deficiencies in 715 patients
undergoing major orthopaedic surgery, where the
prevalence of ID (ferritin < 30 ng/mL) was 29.8% for
anaemic patients (n = 75) and 17.7% for non-anaemic
patients (n = 640).> Moreover, in another study, 129
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non-anaemic patients scheduled for total knee replace-
ment received 400 mg IV iron sucrose perioperatively,
starting just 48 h prior to surgery. Mean postoperative
Hb drop was 3.8 g/dL, but only 7 patients were trans-
fused. At post-operative day 30, only 15% patients
were anaemic, 91% of pre-operative Hb was recovered
and ferritin increased (+ 62 ng/mL).*

Therefore, as up to 25% of non-anaemic obese
patients may present with ID, IV iron supplementa-
tion prior to bariatric surgery may be useful for cor-
recting these alteration and for hastening the recovery
from post-operative anaemia, without depleting iron
stores. However, there might be some safety concerns
regarding the use of IV iron because it has long been
suggested that patients with iron overload are at
increased risk of infection. Data from large popula-
tions of patients with chronic kidney disease did not
reveal any statistically significant association
between any level of iron administration and infec-
tion or mortality, suggesting that the previously
observed associations between iron administration
and higher infection or mortality risks may have been
confounded.®'*? In contrast, postoperative complica-
tions, in particular infections, after abdominal surgery
were reported to be significantly more common in
228 patients with low preoperative serum ferritin than
in 220 patients with normal ferritin; confounders
including Hb level and transfusion were taken into

account in the analysis.” In addition, a meta-analysis
of 5 observational studies in hip fracture patients (381
patients) revealed that perioperative administration of
IV iron led to a significant decrease in both transfu-
sion rate [relative risk (RR): 0.58; 95% CI: 0.45-0.74;
P < 0.05], infection rate (RR: 0.47; 95% CI: 0.32-
0.69; P <0.05), and 30d mortality (RR: 0.45; 95% CI:
0,25-0.82; p<0.001).*

Nevertheless, although no serious life-threatening
adverse events or increase in postoperative infection
rate have been reported in the different studies per-
formed in patients undergoing orthopaedic, gynaeco-
logical, colon cancer, or cardiac surgery, the numbers
of patients included in these studies are not large
enough to draw definitive conclusions regarding the
safety of IV iron agents in these patient populations,
and further studies are required.*>

Postoperative follow-up

In our series, haemoglobin levels were found
decreased in both groups at all time in the follow up
period with respect to preoperative values, but espe-
cially 3 month after surgery (immediate postoperative
anaemia due to perioperative blood loss, blunted ery-
thropoiesis due to surgery-induced inflammatory
response, and poor nutrition). Thus, according to WHO

Table III
Prevalence of postoperative iron deficiency (ID) and anaemia in bariatric surgical patients
o Type D ID prevalence, Anaemia Anaemia Follow-up
Author, year (ref. ! of surgery definition n(%) definition prevalence,n (%) (months)
Brolinetal., 1999 348 RYGBP sFe <45 ug/dL 164 (47.1) Hb< 14 g/dLd 188 (54.0) Mean 42
Hb< 123 g/dL? (upto 120)
Skroubis et al., 2002* 174 RYGBP (79) sFe <50 ug/dL 49 (28.2)* Hb< 135 g/dLJ 69 (39.6)* 24
BPD (95) Ferritin < 9 ng/mL 63(36.2)* Hb<11.9g/dL? 77 (44.4)* 48
Cénovasetal., 20062 74 RYGBP (54) ND 9(12.2) ND 5(6.8) 6-60
BPD (20)
Vargas Ruizetal., 2008% 30 RYGBP TSat<15% 12 (40.0)* Hb< 13g/dLd 14 (46.7)* 24
16(53.3)* Hb<11.9g/dL? 19(63.3)* 36
Viézquez Prado et al., 2008 110 DS sFe <60 ug/dL 36(32.7)* Hb<11.8 g/dL? 11(10.0)* 12
Ferritina < 7 ng/mL 27(24.7)* 16 (14.5)* 24
Ferritina < 19 ng/mL 28(254)* ND 43
Gasteygeret al., 20087 137 RYGBP sFe < 60 ug/dL 53(38.7)* ND ND 12
sFe <70 ug/dL 82(59.9)* ND 24
Ferritin < 30 ng/mL
Coupaye et al., 2009* 70 AGB (21) sFe <60 ug/dL 11(52.4)%* Hb<11.5¢/dL 2(10y** 12
RYGBP (49) TSat <20% 18(36.7)** (10)#* 12
Graciaetal.,2009* 490 AGB (125) ND 25(20.0)#* ND ND Mean 120
RYGBP(115) 35(30.5)** Mean 48
BPD (150) 93(62.0)** Mean 84
M-BPD (100) 40 (40.0)** Mean 84
Tohetal., 20092 71 RYGBP (58) sFe <50 ug/dL 16(20.8) Hb< 13 g/dLd 12(15.6) 12
Hb<11.9g/dL?

RYGBP, Roux-en-Y gastric bypass; BPD, biliopancreatic diversion; , AGB, adjustable gastric banding; DE, duodenal switch; SV, sleeve gastrectomy; ND, no definition;
sFe, serum iron; sTR, serum transferrin receptor; Hb, haemoglobin. * According to follow-up time; **According to type of surgery
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criteria, the prevalence of anaemia increased signifi-
cantly along the 24-month follow-up period after the
intervention, although this increase was more pro-
nounced in the MBS group than in the RBS group: 34%
vs 9% at 3 months (p =0.003), 33% vs 17% (p = 0.067)
at 6 months, 42% vs 17% at 12 months (p = 0.010), and
52% vs 23% at 24 months (p = 0.036).%* As shown in
Table III, our data on the prevalence of anaemia are in
concordance with those reported in some studies,**45
but not with those reported in others.!23*42466-67 How-
ever, data on the prevalence of postoperative ID seem
to be more consistent (30%-60%, table III). Part of the
observed discrepancies may be due to differences in
the population studied, the type of intervention, the
macro- and micronutrient supplementation, and the
duration and quality of the follow-up.

Nevertheless, the most common causes of anaemia
occurring in the late postoperative postoperative period
are iron, vitamin B , and folate deficiencies, in despite
of all patients are supposed to take oral supplements of
vitamins and micronutrients. Together with obesity-
and surgery-related inflammation, leading causes of
hypoferraemia after bariatric surgery, which contribu-
tion may vary depending on the type of procedure,
include lower intake of haeme iron due to avoidance of
alimentary sources (meat, fish, shellfish, viscerae, etc),
low solubilisation of inorganic ferric iron due to dimin-
ished gastric acid secretion, and exclusion of the duo-
denum where most absorption of inorganic and haeme
iron occurs, although chronic gastrointestinal blood
loss and iron-losing enteropathy may also play a role.®*
70

In our series, deficiencies of B, were also frequent at
the end of the follow up period (18%).* This deficiency
is most probably due to a failure of separation of vita-
min B , from animal protein foodstuffs and/or absorp-
tion of vitamin B, since intrinsic factor is not present.
Although the body storage of vitamin B, is substantial
(about 2,000 mg) compared to the small daily needs (2
mg/day), deficiency may develop in the late postopera-
tive period. To avoid deficiency, monthly administra-
tion of 1 mg of vitamin B, im should be recommended.
In the case of overt deficiency, patient should receive 1
mg/day im for 5-10 days, followed by monthly admin-
istration of 1 mg im, as well as iron and folic acid to
cover the demand of increased erytrhopoiesis. In con-
trast, deficiency of folate affected only to 3.6% of
patients (probably because, as stated above, folate can
also be absorbed across the colon). Overall, our data
are in agreement with those of most previously pub-
lished studies,***72 and stressed the need for a tight
postoperative follow-up of these patients.

How can postoperative ID, with or without anaemia,
be treated?

Regarding iron supplementation, currently available
evidence does not support the efficacy of postoperative

oral iron after major surgery: in five randomized con-
trolled trials (RCTs) (four after orthopaedic surgery
and one after cardiac surgery), postoperative adminis-
tration of oral iron failed to increase Hb levels,” and in
one prospective study of patients undergoing RYGB
was observed that no patient with severe anaemia
(defined as a haemoglobin < 10 g/dL) responded to oral
treatment alone.* In contrast, the efficacy and safety of
treatment with intravenous iron for postoperative
anaemia was prospectively assessed 52 gynaecological
surgery patients (46% abdominal hysterectomy; 21%
myomectomy) with Hb levels less than 10 g/dL, who
received 3 x 200 mg doses of intravenous iron sucrose
administered on consecutive days. Fifteen days after
the last dose Hb was increased by 2.7 g/dl (95% CI 2.2-
3.1; P<0.001), and only one patient had side-effects
(pain at the injection site).” Similarly, data from 3 ran-
domized controlled trials in patients with inflammatory
bowel disease (IBD)*® showed that, the mean
response of IBD-associated anemia (as defined by an
Hb increase = 2 g/dL or Hb normalization) to the treat-
ment was 72.5% (143/198) for IV iron vs 58.2% for oral
iron (71/122) (Odds Ratio = 1.87; 95% CI 1.13-3.09; p =
0.0097). Thus, for IBD patients, IV iron is effective, safe,
well tolerated, provides a fast Hb increase and refill of
iron stores, and presents a lower rate of treatment discon-
tinuation than oral iron. Once again, the published infor-
mation regarding the use of IV after bariatric surgery is
rather scant. Nevertheless, in the few case reports avail-
able, IV iron sucrose administration to patients with per-
sisting anaemia after bariatric surgery resulted in a rapid
and complete normalization of Hb levels and iron labora-
tory parameters.”””” In this regard, it is worth noting that
monitoring should continue indefinitely even after the
initial repletion of iron stores and the resolution of
anaemia, and maintenance IV iron treatment should be
provided as required.

On the other hand, iron is not only required for ery-
thropoiesis and oxidative metabolism. Cellular
immune responses are also dependent on the presence
of iron, and specific defects in cell-mediated immunity
have been described in detail, even in mild ID, includ-
ing the impaired proliferation and function of lympho-
cytes and natural killer cells, and a depressed neu-
trophil respiratory burst.”# Thus, ID or FID may lead
not only to a blunted erythropoiesis and chronic fatigue
but to an inappropriate immune response as well. For
this reason, it is not surprising that systemic inflamma-
tory response episodes last longer in critically ill
patients with FID, and resulted in prolonged stay at the
ICU and increased morbidity.*' On the other hand, the
effectiveness of the administration of iron sucrose,
alone or in combination with EPO, was assessed in a
population of anaemic critically ill patients.*> Compared
to those in the control group who only received folic
acid, patients treated with iron sucrose experienced an
amelioration of systemic inflammatory response
(decreased CRP levels). These beneficial effects were
not as evident in patients receiving iron sucrose plus
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recombinant human erythropoietin (tHuEPO), probably
owing to persistence of FID caused by the rHuEPO-
enhanced erythropoietic activity.

Hence, it is possible to speculate that in bariatric sur-
gical patients the correction of postoperative ID by
administering IV iron may not only contribute to
improve the erythropoietic response and energy level,
but also to reduce systemic inflammation by restoring
an adequate immune response. Therefore, the low inci-
dence of serious side-effects and the rapid recovery of
Hb levels make IV iron a safe, effective option for
treating postoperative anaemia and prevent further ID
in this patient population.

Case study reports on treatment of late anaemia
after bariatric surgery

Case study #1

A 46-year-old premenopausal woman who under-
went gastric bypass surgery (Sugerman) at our institu-
tion in November 2002. In 2004, she presented with
IDA, was treated with IV iron (600 mg Venofer) and
discharged with a Hb of 12.9 g/dL.

In August 2005, she presented again with IDA (table
1V), and referred episodes of hyper menorrhea. IV iron
sucrose replacement therapy was implemented and she
received 1,600 mg IV iron over 3 months (200
mg/week during the first month, 200 mg every other
week during the second and third months). 15 days
after the last dose she presented with normal Hb and
ferritin levels, but very low vitamin B , levels (table
IV). We scheduled Vitamin B, im (1 mg/week for one
month, and 1 mg/month thereafter) plus 200 mg IV
iron/3 months. In June 2006, haematological parame-
ters and iron studies were normalized (table II), but she
still complained of hyper menorrhea. We scheduled IV
(200 mg/4 months) plus monthly vitamin B, (1 mg,
im) and control visit in one year. In June 2007 haema-
tological parameters and iron studies were normal
(table IV). We then scheduled IV iron (200 mg/6
months) plus monthly B , (1 mg, im) for one year.

In February 2008, she complanied of intense asthenia,
but haematological parameters and iron studies were
normal. We continued with the same iron supplementa-
tion regimen, and planned a visit in 4 months to evaluate
the need for a higher iron dose. In July 2008, haemato-
logical parameters and iron studies continued to be nor-
mal (except for low TSAT) (table IV). Therefore, we
continued the same replacement therapy and planned a
control visit in 6 months. In December 2008, she was
hospitalised because anastomotic bleeding (ulcer). In
February 2009, normal haematological parameters and
iron studies were observed (except for low TSAT and
high vitamin B , levels) (table IV). We scheduled IV iron
(200 mg/6 months) plus a reduced B,, supplementation
(1 mg/3 months, im) and control visit in 6 months, to
ascertain whether she recovers from the iron loss pre-
sumably induced by her bleeding ulcer.

Case study #2

A 50-year-old premenopausal woman who under-
went vertical gastroplasty at another hospital in Octo-
ber 2003. Her medical history was significant for psori-
asis and psoriatic arthritis, and she received
methyl-prednisolone, metotrexate, infliximab, tra-
madol and non-steroidal anti-inflammatory drugs
(NSAIDs).

In February 2006, she was referred to the haematolo-
gist because severe IDA (table V). We started IV iron
replacement therapy (Venofer, 200 mg/week, 4
weeks). After 4 IV iron doses (800 mg), her Hb was
10.3 g/dL, and we continued with IV iron for another 4
weeks. Ten days after the last Venofer dose (overall
1,600 mg), haematological parameters and iron studies
were normalized (table V). She was monitored 3
months later and life-long maintenance IV iron (200
mg/6 month) with annual follow-up was prescribed.

In April 2007, haematological parameters and iron
studies continued normal, in despite of the presence of
inflammation (high CRP) due to her psoriasis (table
V). On June 2008 and April 2009, she presented with
mild anaemia compatible with ACD (hypoferraemia,

Table IV
Hematological parameters and iron studies from case study #1

Month/Year 2/2006 5/2006 4/2007 6/2008 4/2009
Hb (g/dL) 7.8 13.5 13.4 11.5 11.7
MCYV (fL) 67 88 89 89 86
Iron (ug/dL) 18 87 55 40 34
TSAT (%) 5 38 19 13 12
Ferritin (ng/mL) 20 87 138 182 189
Folate (ng/mL) 9.9 - 15.4 13.4 19.6
B12 (pg/mL) 653 - 422 437 712
CRP (mg/dL) - 0.6 4.9 1.3 2.8

Hb: Haemoglobin; MCV: Mean corpuscular volume; TSAT: Transferrin saturation; CRP: C-reactive protein.
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Table V
Hematological parameters and iron studies from case study #2

Month/Year 8/2005 11/2005 6/2006 6/2007 712008 2/2009
Hb (g/dL) 10.9 14.0 13.2 13.6 12.1 12.8
MCYV (fL) 79 87 90 92 88 80
Iron (ug/dL) 15 95 75 87 54 26
TSAT (%) 7 27 21 24 14 6
Ferritin (ng/mL) 4 154 57 43 136 69
Folate (ng/mL) - 54 6.8 7.1 6.6 53
B12 (pg/mL) - 36 235 185 251 1,643
CRP (mg/dL) - - - 0.2 - 1.7

Hb: Haemoglobin; MCV: Mean corpuscular volume; TSAT: Transferrin saturation; CRP: C-reactive protein.

low TSAT, high CRP). She will be now monitored
every 3 months to evaluate if IV iron should be
rescheduled or rHuEPO added to anaemia treatment.

Case study #3

49-year-old woman who underwent RYGB in 2005
U.H. Miguel Servet (Zaragoza). In March 2009, her
body weight was 65 kg and she was scheduled for a
knee replacement surgery, and referred to our blood
saving programme (BSP).

Upon admission to BSP, laboratory evaluation
showed a clear IDA (Hb 9.4 g/dL,, MCV 70 fL., MCH
23 pg, TSAT 2%, Ferritin 8 ng/mL, sTfR/log Ft index
3.7). According to Ganzoni’s formula, total iron defi-
ciency of 1375 mg and she received iron sucrose in 5 x
300 mg/session over 15 days. Twenty days after the
initiation of iron therapy, haematological parameters
normalized (Hb 12.1 g/dL, MCV 84 fL,, MCH 28 pg,
TSAT 27%, Ferritin 116 ng/mL, sTfR/log Ft index
0.9). In April 2009, she underwent surgery unevent-
fully, and no allogeneic blood transfusion was
required. She will now be periodically monitored by
the haematologist.

Comments on guidelines for management of
haematinic deficiency and anaemia in bariatric
surgical patients

Although no standardized nutrition guidelines are
available for use in bariatric surgery in Spain,* the
most recent Interdisciplinary European Guidelines on
Surgery for Severe Obesity,** and the American Guide-
lines for Clinical Practice for the Perioperative Nutri-
tional, Metabolic, and Nonsurgical Support of the
Bariatric Surgery Patient® give same recommenda-
tions regarding patient’s follow-up and vitamins and
micronutrient supplementation. The European guide-
lines have been elaborated by the Bariatric Scientific
Collaborative Group panel appointed through joint

effort of the major European Scientific Societies which
are active in the field of obesity management. The
American guidelines have been developed by the
American Association of Clinical Endocrinologists,
the Obesity Society, and the American Society for
Metabolic and Bariatric Surgery, and they have been
fully endorsed by the American Society for Parenteral
and Enteral Nutrition. Briefly, the recommendations
provided in these guidelines in regard to the diagnosis
and treatment of hematinic deficiency and anemia
(together with some personal comments), include:

A. Preoperative assessment

1. The preoperative evaluation must include a com-
prehensive medical history, physical examination, and
appropriate laboratory testing (Recommendation 11;
Grade A) (mechanick) (Comment: Preoperative
assessment of patients should include a complete
haematological and biochemical laboratory work-up,
including full blood counts measurement of iron stores,
vitamin B, and folate) %

2. There is inconsistent evidence to recommend
routine screening for the presence of Helicobacter
pylori before bariatric surgery (Recommendation 41;
Grade D)¥ (Comment: Helicobacter pylori screening
might be recommended in patients presenting with pre-
operative anaemia or iron deficiency).

3. All patients should undergo an appropriate nutri-
tional evaluation, including selective micronutrient
measurements, before any bariatric surgical procedure.
In comparison with purely restrictive procedures, more
extensive perioperative nutritional evaluations are
required for malabsorptive procedures (Recommenda-
tion 47; Grade C).#'#

B. Postoperative follow-up

1. Follow-up consultation schedule may vary
according to the type of bariatric procedure, but a gen-
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eral recommendation might be: every 3 months after
the operation in the first postoperative year, every 6
months in the second year, and annually thereafter
(Fried, Mechanick).

2. Minimal laboratory evaluations for anaemia and
haematinic deficiency should include:

a) Complete blood cell count.

b) Serum levels of vitamin B, folate, and serum
iron, transferrin and ferritin®* (Comment: CRP levels
should also be evaluated if ACD is suspected, and sTfR
measurement added when necessary for the diagnosis
of ACD +ID).

3. Lifelong daily vitamin and micronutrient supple-
mentation (Comment: Although the relevance of low
vitamin B, and folic acid in the absence of symptoms, it
does not seem prudent to wait until the patient presents
with signs of irreversible neurological damage to initi-
ate the administration of these hydrosoluble vitamins,
which do not confer any risk to the patient. Neverthe-
less, although there seem to be no problems with oral
folic acid supplementation, vitamin B, supplementa-
tion should be better accomplished by administration
of 1 mg/mo or 3 mg every 6 mo, intramuscularly).®*

4. Specific instructions for iron supplementation are
not provided in the European guidelines,* whereas the
American guidelines recommend daily intake of 40-65
mg of elemental iron with vitamin C to prevent iron
deficiency in patients who have undergone a malba-
sorptive procedure, especially in menstruating women
(Grade A)¥ (Comment: As stated above, ID is most
prevalent bariatric surgical patients, it may be already
present prior to surgery or take months or years to
develop postoperatively. Therefore, postoperative iron
supplements should be given to all bariatric surgical
patients, but compliance with oral iron is no good. In
addition, once ID has developed, it may prove refrac-
tory to oral treatment, and require parenteral iron,
blood transfusions, or surgical interventions to stop
sources of bleeding. Monitoring should continue indef-
initely even after the initial repletion of iron stores and
the resolution of anaemia, and maintenance IV iron
treatment should be provided as required. The Ameri-
can guidelines recommend intravenous iron infusion if
oral iron is ineffective at correcting ID (Grade D).*
New IV preparations, such ferric carboxymaltose, are
safe, easy to use and up to 1000 mg can be given in a
single session, thus providing an excellent tool to avoid
or treat ID in this patient population).

5. Additional supplementation should be adjusted
according to the patient’s laboratory test results (Com-
ment: a retrospective study of 137 obese patients after
RYGB surgery showed that the proportions of patients
receiving specific supplements at 2 year of follow-up
were high. Vitamin B,, was the most frequently pre-
scribed supplement [80%], followed by iron [60%],
calcium-vitamin D, [60%], and folic acid [45%].
Therefore, these data stressed the need for careful
postoperative follow-up to detect and treat vitamin and
micronutrient deficiencies).”

6. Finally, nutritional anaemias resulting from mal-
absorptive bariatric surgical procedures might also
involve deficiencies in protein, copper, and selenium,
necessitating evaluation of these nutrients when rou-
tine screening for iron (including H. pylori testing), vit-
amin B, and folic acid deficiencies is negative (Reco-
mmendations 121 & 142; Grade C).%

In conclusion, preoperative anaemia and haematinic
deficiencies are common among obese patients sched-
uled for bariatric surgery. In despite of oral iron and
vitamins supplement administration, the prevalence of
anaemia and haematinic deficiencies increases after
surgery, and patients undergoing MBS are more at risk
than those undergoing RBS. However, long-term fol-
low-up data in regard to incidence, severity, and causes
of anaemia are mostly absent. Therefore, a comprehen-
sive lifelong follow-up programme is needed to detect
these and other nutrient deficiencies and implement the
appropriate treatment. In this regard, post-operative
iron and B, deficiencies could be avoided administer-
ing parenteral rather than oral supplements.
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Resumen

Objetivo: Comunicar los datos del registro nacional de
nutricion enteral domiciliaria del grupo NADYA-SENPE
de 2007.

Material y métodos: Se incluyeron todos los pacientes
con nutricion enteral domiciliaria del registro del grupo
NADYA entre el 1 de enero y el 31 de diciembre de 2007.

Resultados: El nimero de pacientes con nutricion ente-
ral domiciliaria durante 2007 fue de 5107 (52% varones)
de 28 centros hospitalarios. El 95,4 % tenian mas de 14
anos, con una edad media de 67,96 + 18,12 anos mientras
en los menores de 15 anos fue de 4,2 + 3,38 anos. Las pato-
logias mas prevalentes entre ellos fueron las neurolégicas
(37,8%) y las neoplasicas (29,3%). La via de administra-
cion mas empleada fue la oral (63,5%), seguida de sonda
nasogastrica (25,9 %), mientras la gastrostomia sélo se
empleé en el 9,2%. La duracion media de la nutricion
enteral fue de 9,4 meses y las causas de finalizacion mas
frecuentes fueron el fallecimiento (58,77%) y el paso a
ingesta oral (26,57 %). La actividad estaba limitada en el
31,4% de los pacientes y realizaban vida cama-sillon el
36,01% y la mayoria de los pacientes precisaban ayuda
parcial (26,51 %) o total (37,68 % ). El suministro de la for-
mula se hacia desde el hospital en el 69,14 % de los casos y
en las farmacias de referencia en el 30,17 %, mientras que
el material fungible se suministraba desde el hospital en el
81,63% y desde Atencion Primaria en el resto.

Conclusiones: Durante 2007, ha habido un incremento
de mas del 30% de pacientes con nutricion enteral domi-
ciliaria registrados respecto a 2006, sin que esto haya
supuesto grandes diferencias en el resto de datos, salvo el
mayor aumento de los casos de nutricion enteral-oral.
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NATIONAL REGISTRY OF HOME ENTERAL
NUTRITION IN SPAIN 2007

Abstract

Objective: To communicate the results from the reg-
istry of Home-Based Enteral Nutrition of the NADYA-
SENPE group in 2007.

Material and methods: We included every patient in the
registry with home enteral nutrition any time from
January 1¢ to December 31+ of 2007.

Results: The number of patients with home enteral
nutrition in 2007 was 5,107 (52 % male) from 28 different
hospitals. 95.4% of them were 15 yr or older, with a mean
age of 67.96 + 18.12, and 4.2 + 3.38 among patients aged
14 yr or less. The most common underlying diseases were
neurological (37.8%) and neoplastic diseases (29.3%).
Enteral nutrition was administered p.o. in most patients
(63.5%), followed by nasogastric tube (25.9 %), while gas-
trostomy was only used in 9.2 %. The mean time in enteral
nutrition support was 9.4 months and the most common
reasons for withdrawal were death (58.7%) and switch-
ing to oral intake (32%). Activity was limited in 31.4% of
patients and 36.01% were house-bound. Most patients
needed partial (26.51%) or total (37.68%) care assis-
tance. Enteral formula was provided by hospitals to
69.14 % of patients and by pharmacies to 30.17 % of them,
while disposable material was provided by hospitals to
81.63% and by Primary Care to the remaining patients.

Conclusions: In 2007, there has been an increase of
more than 30% of patients registered with home enteral
nutrition comparing with 2006, without any big differ-
ence in other data, but a higher proportion of patients
with enteral nutrition p.o.

(Nutr Hosp. 2009;24:655-660)
DOI1:10.3305/nh.2009.24.6.4548

Key words: Enteral nutrition. Home based enteral nutri-
tion. Nutritional support.
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Introduccion

De los distintos tipos de soporte nutricional que
podemos indicar a nuestros pacientes, la nutricién
enteral se emplea en los casos en los que la ingesta,
incluso suplementada, es insuficiente o no es posible y
ademds existe suficiente tracto digestivo funcionante
para asimilar los nutrientes. La nutricién enteral domi-
ciliaria se emplea con el fin de mejorar la calidad de
vida de los pacientes, permitir que esté cerca de su
entorno habitual y evitar hospitalizaciones, con lo que
reduce costes sanitarios. En Espafia, contamos desde
hace 14 afios con un registro nacional realizado por el
grupo NADYA (Nutricién Artificial Domiciliaria y
Ambulatoria), que es uno de los grupos de trabajo mas
longevos y de mayor actividad de 1a SENPE (Sociedad
Espafiola de Nutricién Parenteral y Enteral) y que ha
presentado cada vez mas casos registrados de nutricién
enteral domiciliaria''".

En el presente articulo, comunicamos los resultados
del registro de nutricién enteral domiciliaria de 2007.

Material y métodos

Los pacientes que recibieron nutricién enteral domi-
ciliaria y ambulatoria en Espaiia entre el 1 de enero y el
31 de diciembre de 2007 y que estaban incluidos en el
registro de nutricién enteral del grupo NADYA-
SENPE (www.nadya-senpe.com) fueron contabiliza-
dos para el presente andlisis. Se contabilizaron todos
los pacientes que recibian nutricidn enteral por cual-
quier via (oral, sonda nasoentérica u ostomias) y, en el
caso de la via oral, siempre que recibieran al menos 900
kcal/dia con férmulas de nutricién enteral.

Resultados

Durante el afo 2007, se registraron 5.107 pacientes
(52% varones) con nutricién enteral domiciliaria y ambu-
latoria, un 30,2% mas que en 2006, cuando hubo 3.921.
El registro lo realizaron 28 centros hospitalarios, uno mas
que en 2006, registrandose una media de 182 casos por
centro y una mediana de 90, siendo ésta la medida de cen-
tralizacion de eleccion al haber tantos casos extremos
(maximo 1.909 registros en un centro y minimo 1 registro
en 6 centros). La distribucion geografica de los centros se
muestra en la figura 1. Como puede apreciarse en la
figura, la Comunidad Auténoma en la que participan mas
centros es Catalufia con ocho centros, que incluyen al
57,3% de los pacientes del registro nacional.

El 95,4% de los pacientes del registro tenian mds de
14 afos; la distribucién de casos por edades se muestra
en la figura 2. La edad media de los pacientes en edad
pediatrica (menores de 15 afios) fue de 4,2 * 3,38 afios
(media * desviacién standard), mientras que en los
mayores de 14 afios fue de 67,96 = 18,12 afios. En el
grupo de edad de mds de 74 afios se encuentra el 54,9%
de los pacientes del registro.

Por grupos de patologias (fig. 3), fueron las enferme-
dades neurolégicas las que en mds casos motivaron la
indicacién de nutricién enteral (37,8%), seguida de
enfermedades neoplasicas (29,3%). La malabsorcién
(3,2%) y una misceldnea de otras causas (29,6%) com-
pletan las indicaciones.

La via de administracién mds utilizada en los pacien-
tes del registro fue la via oral (63,5%), seguida de
sonda nasogastrica (25,9%), gastrostomia (9,2%) y
yeyunostomia (1,4%) (fig. 4).

La duracién media del soporte con nutricién enteral
en los pacientes fue de 9,42 meses (282,49 dias). Las
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Fig. 1—Distribucion por Comunidades
Autonomas de los centros participantes
y los pacientes con nutricion enteral
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causas de finalizacién de la nutricién enteral fueron Discusion

fundamentalmente el fallecimiento del pacientes
(58,77%) y el paso a via oral (26,57 %).

La actividad de los pacientes con nutricién enteral
del registro nacional era normal en el 31,71% de los
casos, limitada en el 31,40%, cama-sillén en el 36,01%
y se encontraban inconscientes el 0,88%. De ellos, eran
independientes el 30,90%, necesitaban ayuda parcial el
26,51% y total el 37,68%; el resto corresponde a nifios.

El suministro de la formula de nutricién enteral se
realizaba en el hospital en el 69,14% de los casos y en
la farmacia de referencia en el 30,17%, siendo muy
minoritarios el suministro en Atenciéon Primaria o por
empresas externas. En cuanto al fungible, de los
pacientes que lo precisaban por administrarsele la
nutricién enteral por sondas, el 81,63% lo recibia del
hospital y el 18,37% de Atencién Primaria.

La nutricién enteral domiciliaria crece afio tras afio
en los paises desarrollados, aunque es muy complicado
tener datos reales debido a la ausencia en muchos casos
de registros nacionales representativos, la multitud de
centros implicados en su prescripcién y control y a las
diferencias en los criterios de indicacion e, incluso,
financiacion, existiendo todavia paises de la Unién
Europea que no incluyen la nutricién enteral domicilia-
ria en su cartera de servicios.

El registro de nutricién enteral domiciliaria y
ambulatoria del grupo NADYA-SENPE es el mayori-
tario en nuestro pais, si bien no incluye todos los
casos existentes ya que se trata de un registro volunta-
rio sin ningun tipo de contraprestacion. Seria deseable
poder contar con informacién ligada al consumo o a
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los centros de prescripcion, para aproximarnos a los
datos reales.

Un problema adicional con el que nos encontramos
es la definicién de nutricién enteral domiciliaria, que
en este registro incluye a todos los pacientes no hospi-
talizados con nutricién enteral por sondas nasoentéri-
cas o de ostomias o bien nutricidén enteral-oral, consi-
derdndose ésta cuando el paciente recibe al menos
900 kcal/dia mediante férmulas completas de nutri-
cién?; sin embargo, hay paises en los que sélo se
incluye a los pacientes que reciben > 75% de sus
necesidades por sonda y otros que incluyen a los que
reciben > 75% de las necesidades por sonda o por via
oral2. Debido a la diversidad de férmulas completas
existentes en el mercado, es posible llegar a esas 900
kcal con poco mds de dos unidades de algunos pro-
ductos, con los que se podria incluir casos de pacien-
tes en los que se emplean las formulas completas
como complemento de la ingesta y no como fuente
mayoritaria de nutrientes, alejandose estos casos del
objetivo del registro.

Con las caracteristicas del registro (oral y sonda)
referidas anteriormente, y teniendo en cuenta el
numero total de 5.107 pacientes en 2007, la prevalencia
de empleo de la nutricién enteral domiciliaria fue de
113,5 casos por millén en ese afio, la mayor de todos
los registros anuales hasta el momento, si bien los datos
recogidos, como se puede apreciar en la figura 1, no
provienen de todo el territorio nacional.

En los datos parciales de distintos territorios de
nuestro pais, las cifras de utilizacién de la nutricién
enteral domiciliaria son superiores, con una incidencia
entre 95 y 265 casos por millén de habitantes y afio en
dos registros de Valladolid'*'* y una prevalencia de
1.034 casos por millén de habitantes en Galicia®.

Respecto a los datos de otros paises europeos, la
prevalencia real de la nutricién enteral domiciliaria es
desconocida'®, considerandose sélo fiables en una
encuesta epidemioldgica 8 zonas en las que era un
unico centro el responsable de la misma en cada una'.
En el noreste de Italia hasta 2005, la incidencia de uti-
lizacion de nutricion enteral domiciliaria era de 308,7
casos por millén de habitantes y afio (rango 80,7 a
355,6) y la prevalencia de 379,8 casos por millén de
habitantes (rango 138,7 a 534,6)'® mientras que en
otro estudio llevado a cabo por la Sociedad Italiana de
Nutricién Parenteral y Enteral (SINPE), la prevalen-
cia se establecid en 152,6 casos por millén de habitan-
tes en 2005 (6.955 casos)'. En el informe anual del
Bristish Artificial Nutrition Survey (BANS) de 2008,
se encuentra una prevalencia anual de 24.203 adultos
y 5.831 nifos en 2007 (sélo con nutricién enteral
domiciliaria por sonda), unos 500 casos por millén de
habitantes, con una incidencia en 2007 de 6003 nue-
vos casos (100 casos por millén de habitantes y afio)™.
En Alemania no hay un registro oficial, pero se estima
que existen al menos 100.000 casos de nutricién ente-
ral domiciliaria, mayoritariamente pacientes neurol6-
gicos'e.

En Estados Unidos habia registrados en 1992 unos
152.000 pacientes con nutricioén enteral domiciliaria,
con una prevalencia de 415 casos por millén de habitan-
tes entre 1989y 1992%, sin que conozcamos la existencia
de datos mds actualizados®* y es dificil lograrlos debido
a la diversidad de sistemas de aseguramiento sanitario,
fundamentalmente privados, que existen, pudiendo ser
mads accesibles los ptiblicos del Medicare y Medicaid.

La enfermedad de base que mads presentaban los
pacientes del registro fue neurolédgica (37,8%), cifra
algo inferior ala de 2006 y similar a 2003, seguida de la
enfermedad neopldsica, de forma similar al registro
gallego® pero opuesto al caso de Valladolid, que tuvie-
ron como principal patologia el cancer de cabeza y cue-
1lo (43,8%) y las enfermedades neuroldgicas sélo el
9,6%", aunque la edad media de los pacientes era infe-
rior a nuestro registro. En el registro britdnico, con una
distribucion de pacientes segtin la edad similar al nues-
tro aunque sin incluir pacientes con nutricion enteral-
oral, la enfermedad neurolégica es también la patolo-
gia mas frecuente (58,5%)%. La encuesta europea
indica que se emplea nutricién enteral domiciliaria por
disfagia en pacientes con enfermedad neurolégica o
cancer". En el estudio italiano de 1a SINPE, la enferme-
dad neurolégica fue la principal patologia de forma
global, pero esto fue inconstante segin las regiones ya
que la proporcién varié entre el 15,5% y el 79,9%,
habiendo regiones en las que era mds frecuente la
enfermedad neopldsica (13,8% al 75,7%)". En el regis-
tro de Estados Unidos, la enfermedad neoplasica fue
mads frecuente que la neuroldgica®. Otros datos publi-
cados en 2005, pero restringidos a un centro de Colo-
rado, en 17.014 pacientes seguidos durante 5 afios no
aparece la enfermedad neuroldgica entre las patologias
mas frecuentes en los pacientes con nutricién enteral
domiciliaria®, posiblemente debido a que se siguio otra
forma de clasificarlos.

La via mas frecuentemente empleada en nuestro
registro es la oral que, con un 63,5%, es mas empleada
que en afios anteriores aunque en todos ellos y en otros
estudios espafioles fue la mads utilizada*'**. Sin
embargo, no es facil contrastar este dato ya que en
muchos registros sélo se incluyen los pacientes con
nutricién enteral a través de sondas**?! e incluso sélo se
financian estas vias (y no la oral) en la mayor parte de
los paises'*®. La legislacién en nuestro pais permite el
empleo de nutricion enteral-oral en los casos en los que
no pueda utilizarse una sonda*, si bien lo razonable
desde el punto de vista clinico es utilizar la via oral
mientras sea posible y asi evitar las complicaciones de
las sondas y otras vias de acceso®, y hay que recordar
que hay determinados casos de disfagia que limitan
tanto el tipo de alimentos a emplear que la tinica forma
de asegurar un adecuado estado nutricional del
paciente es utilizar mayoritariamente férmulas com-
pletas de nutricién enteral. Por otro lado, en los paises
en los que no estd financiada la nutricién enteral-oral,
se pueden estar empleando mas sondas nasoentéricas y
de ostomia de las que clinicamente estarian justifica-

658 Nutr Hosp. 2009;24(6):655-660

L. M. Luengo Pérez y cols.



das'*® redundando en un mayor coste y una disminu-
cién de la calidad de vida del enfermo.

La tasa de gastrostomias en nuestro registro en 2007
es del 9,2%, 25,2% considerando sélo los pacientes
con nutricién por sondas, como ocurre en otros regis-
tros. El valor global es sensiblemente inferior al afio
anterior' y llamativo si tenemos en cuenta que la mayor
parte de los pacientes precisan la nutricién enteral
durante un periodo prolongado de tiempo, sobre todo
los pacientes neurolégicos, que son mayoritarios; el
dato una vez excluidos los pacientes con nutricidon
enteral-oral no difiere apenas de afios anteriores?,
siendo similar a otros registros de Valladolid y Gali-
cia*", y nos expresa que el registro ha aumentado fun-
damentalmente por pacientes con nutricién enteral-
oral.

En la mencionada encuesta europea, la proporcion
de pacientes con gastrostomia fue del 58,2%""y 83% en
el BANS¥. A pesar de la limitacion de datos de Estados
Unidos, probablemente el empleo de gastrostomias sea
muy elevado, ya que Medicare sélo financia la nutri-
cién enteral de mas de tres meses de duracién® y se
indica frecuentemente en los centros de mayores?.

Respecto a la evolucién de los pacientes con nutri-
ci6on enteral domiciliaria en nuestro registro, los datos
no difieren de forma importante de otras series, coinci-
diendo en que el fallecimiento relacionado con la
enfermedad de base y el paso a via oral son los motivos
mds frecuentes de finalizacién de la nutricién ente-
ral?'. Ademads, la defuncién en el primer mes de ini-
ciada la nutricién enteral en un estudio era frecuente
(20%) a pesar de la correcta indicacién?, esto puede
deberse probablemente a la edad y la situacién patold-
gica de base'**?*; no parece que sea un dato negativo ya
que los objetivos de la nutricién enteral domiciliaria
son, ademds de mejorar la calidad de vida de los
pacientes, acercarlos a su entorno habitual y evitar hos-
pitalizaciones y al menos estos dos objetivos se logran
con un mes de soporte domiciliario.

En nuestro registro, el 68,3% de los pacientes tenian
algun tipo de limitacién de actividad, probablemente
por la elevada edad media de la muestra y la elevada
proporcién de pacientes con enfermedad neurolégica;
sin embargo, el dato es similar aunque algo inferior al
registro del BANS, en el que el 75% de los pacientes
adultos presentaban alguna limitacion (casi el 90% de
los mayores de 75 afios)>.

A pesar de que la nutricién enteral domiciliaria se
encuentra recogida en la cartera de servicios del Sis-
tema Nacional de Salud®, las diversas formas de distri-
bucioén de la férmula de nutricién enteral y el material
fungible es un reflejo de las distintas normativas y usos
existentes en las Comunidades Auténomas. En Cata-
lufia y Galicia, se distribuye desde los hospitales, ya sea
a domicilio en colaboracidn con las empresas de nutri-
cion clinica (Catalufia), como desde las farmacias hos-
pitalarias (Galicia); en el resto de comunidades auténo-
mas, las formulas se dispensan en las oficinas de
farmacia.
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Alta frecuencia de trastornos de la conducta alimentaria inespecificos

€N personas obesas

A. Larraiaga Vidal' y R. V. Garcia-Mayor?

!Unidad de Nutricion. *Servicio de Endocrinologia, Diabetes, Nutricion y Metabolismo. Complejo Hospitalario Universitario de

Vigo.Vigo. Espariia.

Resumen

Objetivos: Determinar la frecuencia de Trastornos de
la Conducta Alimentaria (TCA) Clasicos e Inespecificos y
de conductas anémalas ante la comida, en pacientes obe-
sos adultos.

Material y métodos: Cincuenta y cuatro pacientes obe-
sos adultos atendidos consecutivamente en la Seccion de
Nutricion del Hospital Universitario de Vigo, 45 mujeres
y 9 varones, edad media 37,5 + 11,1 anos. Sin seleccion
previa.

Grupo control: 15 sujetos adultos con normopeso (11
mujeres, 4 varones), edad media 35,3 £ 9,2 anos.

Realizacion de un cuestionario sobre patrén de alimen-
tacion y evaluacion de su conducta alimentaria mediante
los cuestionarios psicologicos: Eating Attitudes Test 26
(EAT26), Bulimic Investigatory Test Edinburgh (BITE) y
Questionnaire Eating and Weight Patterns Revised
(QEWP-R).

Resultados: De los 54 pacientes obesos, 12 (20,6 %) pre-
sentaron conductas anémalas ante la comida, mientras
que 5 (4,1%) y 3 (2,5%) padecian TCA Inespecificos y
TCA Clasicos respectivamente. En el grupo control nin-
giin sujeto mostraba conductas anémalas con la comida.

Conclusiones: Se observaron en un alto porcentaje de
pacientes obesos, alteraciones de la conducta alimentaria
y TCA Inespecificos, aunque no fueron frecuentes TCA
clasicos como Bulimia Nerviosa.

(Nutr Hosp. 2009;24:661-666)
DOI:10.3305/nh.2009.24.6.4549

Palabras clave: Obesidad. Trastorno por atracén. Sindrome
del comedor nocturno.

Introduccion

La obesidad es una enfermedad crénica, compleja y
multifactorial, que suele iniciarse en la infancia y la

Correspondencia: Ricardo V. Garcia-Mayor.

Servicio de Endocrinologia, Diabetes, Nutricion y Metabolismo.
Complejo Hospitalario Universitario de Vigo.

36201 Vigo.
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HIGH FREQUENCY OF NON-SPECIFIC EATING
DISORDERS IN OBESE PERSONS

Abstract

Objectives: Determine frequency of Eating Disorders
and Non-Specific Eating Disorders and pathological
behaviour in obese patients.

Subjects and methods: The study includes fifty-four
obese patients (BMI > 30) consecutively attended at the
Nutrition Section of the University Hospital of Vigo. Aged
37.5 £11.1. Range 18-58, 45 female and 9 male.

Control group: 15 adult normal-weight subjects (11
female, 4 male), aged 35,3 £ 9,2 anos.

Frequency of Eating Disorders was determined by a
lifestyle clinical interview and the following question-
naires: Eating Attitudes Test 26 (EAT26), Bulimic Inves-
tigatory Test Edimburgh (BITE) and Questionnaire Eat-
ing Weight Patterns Revised (QEWP-R).

Results: Twelve out of 54 (20.6%) patients showed
Pathological Behavior, while 5 (4.1%) and 3 (2.5%) had
Non- Specific Eating Disorders and Classic Eating Disor-
ders respectively, whereas in the control group non sub-
jects showed psychological anomalies. When we divided
obese patients by the degree of obesity, differences in the
frequencies of the Eating Disorders was no observed.

Conclusions: In our obese patients, Pathological
Behavior was the most frequent finding followed for Non-
Specific Eating Disorders and Classic Eating Disorders.

(Nutr Hosp. 2009;24:661-666)
DOI:10.3305/nh.2009.24.6.4549

Key words: Obesity. Binge eating disorder. Night eating
syndrome.

adolescencia. Tiene su origen en una interaccion gené-
tica y ambiental, siendo mds importante la parte
ambiental o conductual, que se establece por un dese-
quilibrio entre la ingesta y el gasto energético'?. El
impacto que la obesidad produce actualmente sobre la
apariciéon de comorbilidades asociadas es incalculable
por la formidable magnitud de sus dimensiones®*.
Desde 1994, afio en que se publica la clonacién del
gen de la leptina en humanos, adquiere importancia el
tejido adiposo como glandula de secrecion interna cru-
cial en el equilibrio energético. Este hecho ha permi-
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tido profundizar en la etiopatogenia de la obesidad y
plantear tratamientos mas racionales®*.

Laincidencia y prevalencia de la obesidad han expe-
rimentado un notable aumento en todos los paises
industrializados y no industrializados, desde mediados
del siglo pasado y nuestro pais no es una excepcion®!!.
Este aumento tan significativo no puede explicarse tni-
camente por el tipo de vida que hacemos, mucho mas
sedentaria que hace 50 afios, ni por el tipo de dieta,
ahora ingerimos mds alimentos y mucho mds cal6ricos
cada dia; Ante esto, se estan estudiando otros factores
que puedan estar influyendo en el aumento de la preva-
lencia de la obesidad, como el nimero de horas de
suefio diario'%.

Se considera que la obesidad del adulto no tiene tra-
tamiento efectivo a largo plazo ya que hoy en dia el
objetivo que se persigue no es solo la bajada de peso
sino el mantenimiento del peso perdido®**>.

Las corrientes actuales proponen aproximaciones
multidisciplinares que incluyen distintas formas de tra-
tamiento incluyendo las modificaciones dietéticas,
aumento de actividad fisica, empleo de farmacos, e
incluso otros procedimientos invasivos como la ciru-
gia, con resultados desalentadores'*?.

En la actualidad, en los centros con experiencia y
capacidad cientifica para manejar estos pacientes, pre-
fieren utilizar un sistema denominado “cambio del
estilo de vida” que en lineas generales consiste en
modificar determinados habitos alimentarios y de acti-
vidad fisica, pero a largo plazo o definitivamente. Este
planteamiento racional, sobre todo en los adultos,
choca con la dificultad de conseguir una modificacién
definitiva de los habitos. Intentos, utilizando diversas
técnicas psicoldgicas (de orientacién conductual), han
mostrado resultados mas o menos favorables, pero no
definitivos. Menos alentadores en sus resultados a
largo plazo, son otros tratamientos psicoldgicos utiliza-
dos como los psicoanaliticos y la hipnosis®2*.

Otro problema que nos encontramos en el trata-
miento de la obesidad es que pueden coexistir con la
misma otros trastornos psicolégicos o conductas pato-
légicas, que impiden la adherencia al tratamiento e
interfieren en la puesta en practica de las pautas tera-
péuticas. Entre estas conductas patologicas, las mas
frecuentes encontradas son, adicciones a determinados
alimentos, como el chocolate, café, frutos secos, refres-
cos, etc., picar entre horas durante todo el dia, atraco-
nes de comida, levantarse por la noche a comer y per-
manecer en ayuno durante el dia (sindrome del
comedor nocturno), etc. Asi hasta un 34% de los obe-
sos que acuden a programas de pérdida de peso presen-
tan conductas de este tipo y cumplen criterios de Tras-
torno por Atracon®=.

Debido a que en el tratamiento de la obesidad es
basico el cambio de estilo de vida, y esta modificacién
de habitos en los adultos es muy dificil, si a esto afiadi-
mos la posible coexistencia de un Trastorno de la Con-
ducta Alimentaria lo haria practicamente intratable.
Por lo tanto es fundamental antes de enfrentarse al tra-

tamiento de la obesidad, tratar las alteraciones psicopa-
toldgicas existentes.

Objetivos

1) Determinar la frecuencia de TCA Clasicos en
pacientes obesos.

2) Determinar la frecuencia de TCA Inespecificos
en pacientes obesos.

3) Determinar la frecuencia de conductas anémalas
ante la comida en pacientes obesos.

Material y métodos
Sujetos

Cincuenta y cuatro pacientes obesos (IMC > 30
kg/m?), atendidos consecutivamente en la Seccién de
Nutricién del Hospital Universitario de Vigo, de los
cuales 45 eran mujeres y 9 eran varones.

Se clasificaron por Indice de Masa Corporal en
grado de obesidad, segtin la Organizacién Mundial de
la Salud, en tres grupos:

1. Obesidad grado I (IMC 30-34,9): 15 (28%)
pacientes.
2. Obesidad grado II (IMC 35-39,9):13 (24%)

pacientes.
3. Obesidad grado IIT (IMC >40): 26 (48%) pacientes.

El IMC medio de los pacientes en kg/m? era de 39,3
+5,7; rango: 30-55,4 kg/m>. La edad media en afios de
los pacientes erade 37,5 £ 11,2; rango: 18-58 afios.

Criterios de inclusion: pacientes obesos (IMC = 30
kg/m?), adultos (= 18 afios), de ambos sexos, que perte-
nezcan al drea sanitaria del Hospital Universitario de
Vigo.

Criterios de exclusién: pacientes que padeciesen
trastornos psiquidtricos, alcoholismo, drogodependen-
cias o, que fuesen incapaces de realizar los cuestiona-
rios psicoldgicos autoadministrados.

Grupo control: Quince sujetos adultos con normo
peso (IMC: 18,5-24,9 kg/m?) de los cuales 11 eran
mujeres y 4 varones. Su edad media era de 35,3 £ 9,2
afios. El IMC medio fue de 22,4 + 4,2 kg/m>.

El protocolo de estudio fue aprobado por el comité
de investigacion del centro y a todos los sujetos se les
inform6 verbalmente de la naturaleza del estudio soli-
citando su participacion.

Métodos

Disefio del estudio: Estudio observacional, prospec-
tivo, transversal y abierto.

A todos los pacientes cuando acudian a la consulta
de Nutricidn, se les realizaba una entrevista clinica en
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Tabla I
Cuestionario de patron de alimentacion

Cuestionario

1 (Nimero de comidas que hace al dia y cudles?

(Suele repetir?

(Se salta las comidas principales frecuentemente?

(Tiene atracones de comida?

2
3
4 (Picaentre horas?
5
6

(Se levanta por la noche a comer?

que se les preguntaba por su patrén de alimentacion
(tabla I) y seguidamente, se les administraban tres
cuestionarios psicolégicos que evalian TCA de
manera fiable y validada en nuestro medio, con una
duracién de unos 15 minutos para su realizacion:

1. Eating Attitudes Test 26 (EAT26), Garner y
Garfinkel 1989. Cuestionario utilizado como instru-
mento de cribado para detectar la presencia de TCA.
Consta de 3 subescalas: a) dieta, b) bulimia y preocupa-
cién por la comida, c) control oral; y 26 items; obte-
niendo una puntuacion total y otra para cada subescala.

2. Bulimic Investigatory Test Edimburgh (BITE),
Henderson y Freeman 1987. Instrumento de cribado
para valorar la presencia de Bulimia Nerviosa y sinto-
mas bulimicos. Se compone de dos escalas, la escala de
sintomas y la de intensidad, la cual evalia la gravedad
en funcién de la frecuencia con la que aparecen los sin-
tomas.

3. Questionnaire of Eating and Weight Patterns-
Revised (QEWP-R), Spitzer y cols., 1992. Prueba tam-
bién de filtro para identificar individuos con Trastorno
por Atrac6én y Bulimia Nerviosa. Consta de 28 items
donde se indaga acerca de la cantidad de comida consu-
mida en un atracén, la duracién del mismo y sobre sen-
timientos de culpa con respecto a la comida, la dieta y
el peso.

Definiciones

Como TCA Clasicos en el presente estudio nos refe-
rimos a la Bulimia Nerviosa (DSM IV R), como TCA
Inespecificos al Trastorno por Atracén (DSM IV R) y,
por conductas anémalas ante la comida nos referimos
a, atracones de comida, levantarse por la noche a
comer, picar todo el dia, comer en secreto o, utilizar
laxantes para adelgazar; estas conductas no estan clasi-
ficadas como una entidad diagndstica en el DSMIV R,
pero nosotros por ser frecuente su presencia en la prac-
tica clinica habitual las incluimos en el estudio.

Una vez administrados los cuestionarios y hecha la
entrevista clinica, todos los pacientes y el grupo control
fueron clasificados en 4 grupos: 1° grupo, sujetos que
padecian TCA Clasico, 2° grupo, sujetos que presenta-

Obesidad

48%

Gradol W GradoII M Grado IIT

Fig. 1 —Clasificacion de los pacientes por grado de obesidad.

ban un TCA Inespecifico, 3% grupo, sujetos con con-
ducta anémala ante la comida; y por dltimo, 4° grupo,
sujetos con una conducta normal ante la comida (grupo
control).

Los datos fueron recopilados en una base de datos
(Microsoft Excel®2002). En cuanto al manejo estadis-
tico de los mismos, los datos numéricos se expresaron
en porcentajes; la comparacion de porcentajes se rea-
liz6 con la prueba Chi cuadrado. El nivel de significa-
cién estadistica se establecio en P< 0,05. Para la reali-
zacion de los cdlculos estadisticos se utilizd el
programa informatico SPSS®versién 12.0 (Chicago,
USA).

Resultados

Un total de 54 pacientes obesos (IMC %30 kg/m?)
fueron reclutados para este estudio siendo 45 mujeres y
9 varones. La edad media en afios de los pacientes fue
de 37,5 £ 11,2 afios, rango: 18-58. El IMC medio en
kg/m? fue de 39,3 £ 5,7 rango: 30-55,4.

Una vez realizada la entrevista se les administraban
los tres cuestionarios obteniendo los siguientes resulta-
dos:

De los 54 pacientes obesos, 12 (20,6%) presentaban
conductas andmalas ante la comida, mientras que 5
(4,1%) y 3 (2,5%) padecian TCA Inespecificos y TCA
Clasicos respectivamente (fig. 2). Los tres pacientes
que padecian TCA Clasicos, en concreto Bulimia Ner-
viosa, eran mujeres; y de los cinco que presentaban
TCA Inespecifico, en concreto Trastorno por Atracon,
4 eran mujeres y 1 varén. En el grupo control ningtin
sujeto mostraba conductas anémalas con la comida
(fig. 2).

Cuando clasificamos a los pacientes obesos por
grado de obesidad y comparamos entre ellos, encontra-
mos que los pacientes con una obesidad grado II son

TCA inespecificos en obesos
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20,6%
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Grupo control

O Conductanormal B Conducta patologica B TCA inespecifico B TCA clésico

Grupo obeso
Fig. 2.—Frecuencia de
TCA clasicos e inespecifi-
cos.

los que mayor porcentaje de TCA y conductas anéma-
las presentan (38,4% y 46,1% respectivamente); aun-
que estas diferencias no fueron significativas (p > 0,05)
(fig. 3).

Discusion

Los resultados negativos conseguidos hasta ahora en
el tratamiento de la obesidad responden a diferentes
causas. Asf sabemos que son pacientes que cuanto
mayor peso presentan mayor presencia de trastornos
psicoldgicos como depresion y ansiedad como demos-
traron Vazquez y cols.’ en un estudio con 333 pacien-
tes con sobrepeso y obesidad cuyo objetivo era deter-
minar la prevalencia de trastornos psiquidtricos en esta
enfermedad; su resultado fue que el 47,1% de los
pacientes obesos o con sobrepeso padecian depresion
y/o trastornos de ansiedad. En este mismo estudio
determinaron la prevalencia de sintomas bulimicos
encontrando que 5,8% de los pacientes con obesidad o

sobrepeso presentaban estas manifestaciones; por otro
lado es bien conocido que los pacientes con Bulimia
Nerviosa desarrollan en el curso de su enfermedad
sobrepeso u obesidad.

Ademads en nuestra practica clinica hemos obser-
vado que cuando a los pacientes con sobrepeso y obesi-
dad se les pregunta en profundidad es frecuente que
presenten desde hace mucho tiempo sintomas tales
como, atracones, picar todo el dia, comer en secreto,
utilizar laxantes para adelgazar..., que ellos no perciben
como anomalias pero que creemos que pueden jugar un
papel importante en el desarrollo de la enfermedad.
Estas conductas no forman una entidad diagnéstica
reconocidaenel DSM IV R,

A la vista de estos datos, nos propusimos determinar
cudl era la frecuencia de los Trastornos de la Conducta
Alimentaria (TCA) clasicos e inespecificos asi como
determinadas conductas anémalas con la comida des-
critas anteriormente. Para dar respuesta a esta pregunta
elegimos un diseflo, observacional siguiendo nuestro
trabajo en la préctica clinica habitual, sin hacer una

p>0,05
100% -
75% A
53,3%
50% A 46,1% 46,1%
38,4%
25% A
0%

Grado [

Grado 11

o TCA @ Conducta patolégica

384% 38,4%

23,1%

Grado III

B Conducta normal Fig. 3—Tasa de TCA por

grado de obesidad.
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seleccién previa de los pacientes de estudio. También
porque es el disefio mds sencillo y asequible pero mds
importante, en lo referente a lo que denominamos con-
ductas andémalas con la comida, porque se basa en una
observaciéon que creemos novedosa y que no hemos
encontrado referenciada en la literatura cientifica; por
lo que en este caso seria un estudio piloto con el fin de
elaborar una hipétesis.

También estratificamos los pacientes por grado de
obesidad (grado I, grado II y grado III), por si a mayor
grado de obesidad aumentaba la frecuencia de padecer
TCA.

Estudios previos recientes, como son los de Hsu y
cols.” y de Man Lapidota y cols.* tenfan como objetivo
determinar la prevalencia de TCA inespecificos en
sujetos obesos que buscaban tratamiento de pérdida de
peso. El tamafio de la muestra fue de 37 y 194 sujetos
respectivamente; Sus resultados fueron que un 25% y
9,8% de los sujetos padecian Trastorno por Atracén
(TPA) respectivamente. En el presente estudio la fre-
cuencia de trastorno por atracon fue inferior a la obte-
nida por esos autores. La divergencia entre estos resul-
tados puede deberse a que se utilizaron distintas
pruebas psicoldgicas para poner de manifiesto la alte-
racién. Otros autores han observado que la prevalencia
de TPA en pacientes obesos estd relacionada con el
grado de obesidad medido por IMC y la medida del
perimetro de la cintura®>*. Esta observacion no ha sido
confirmada por el presente estudio ya que la frecuencia
de TPA fue similar entre los distintos grupos en fun-
cién del IMC.

Napolitano y su grupo” en un estudio publicado en el
2001 ademas de buscar la frecuencia de TPA busca la
frecuencia del Sindrome del comedor nocturno en este
tipo de pacientes. Ellos encuentran una prevalencia
similar de ambos trastornos. Nuestros resultados no
coinciden en lo referente a la frecuencia del sindrome
del comedor nocturno, del cual no observamos ningtin
caso. La diferencia entre los resultados de ellos y los
nuestros puede ser explicada por diferencias en la
metodologia, ya que ellos utilizaron entrevistas estruc-
turadas mientras que en nuestro caso eran cuestionarios
autoadministrados. Como sabemos los cuestionarios
autoadministrados tienen como principal limitacién la
pérdida de informacién, aunque requiere menor tiempo
para ser cumplimentado.

No hemos encontrado en la literatura consultada
estudios que analizaran la prevalencia o frecuencia de
Bulimia Nerviosa entre las personas con obesidad. En
nuestro estudio observamos que el 2,5% de los pacien-
tes obesos presentaban Bulimia Nerviosa.

Queremos destacar de la presente investigacion que
la mas alta prevalencia de alteraciones en la conducta
alimentaria estaba relacionada con lo que denomina-
mos conductas andmalas con la comida, a menudo esta
sintomatologia no es percibida como anémala tanto por
los pacientes como por los profesionales de la salud, lo
que explica que no haya sido referenciada en la litera-
tura. Este hallazgo representa el aspecto mds novedoso

del presente estudio que requiere ser confirmado en
estudios posteriores con un tamafio de la muestra
mayor.
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Comparacion a 5 anos de dos técnicas de cirugia bariatrica en pacientes
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Resumen

Objetivo: Comparar la evolucion de la pérdida ponde-
ral y las complicaciones en los pacientes sometidos a dos
técnicas de cirugia bariatrica (GVA: gastroplastia verti-
cal anillada y BP: by pass gastrico tipo Capella) realiza-
das en el Hospital La Paz durante los anos 2000 y 2001.

Material y métodos: Se intervinieron 51 pacientes (27
GVA 'y 24 BP), de los que 44 (22 GVA y 22 BP) completa-
ron 1 ano de seguimiento, 43 (22 GVA y 21 BP) 2 aios y 28
(10 GVA y 18 BP) 5 anos. Los parametros analizados a los
6,12, 18, 24 meses y 5 anos fueron IMC (indice de masa
corporal), IE (indice de eficacia), % PP (porcentaje de
peso perdido), % EPP (porcentaje de exceso de peso per-
dido), intolerancias alimentarias, complicaciones digesti-
vas, complicaciones quirurgicas, actividad fisica y modi-
ficacion de habitos alimentarios.

Resultados: Con ambas técnicas se observa una impor-
tante reduccion de peso a los 6 meses (% EPP: 45,8% con
GVAYy53,4% con BP). A partir de los 12 meses la pérdida
de peso era significativamente superior con BP (% EPP a
2 anos: 59,5% con GVA y 83% con BP). Sin embargo, a
los 5 aiios se detecta una recuperacion ponderal en ambas
técnicas. A los 12 meses los pacientes del grupo GVA tole-
raban peor la carne y a los 18 meses los del grupo de BP
toleraban peor el arroz. No se encontraron diferencias
significativas en otros parametros.

Conclusion: Los resultados a largo plazo son mejores
con la técnica BP que con la GVA. Hay una reduccion de
la eficacia a los 5 anos que podria estar relacionada con la
modificacion de habitos alimentarios y con el abandono
del refuerzo en consulta enfermera.
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FIVE-YEAR COMPARISON OF TWO TECHNIQUES
OF BARIATRIC SURGERY IN PATIENTS WITH
MORBID OBESITY FOLLOWED UPIN A
NURSE CONSULTATION

Abstract

Aims: To compare the evolution of weight loss and
complications in the patients subjected to two techniques
of bariatric surgery (RVG: ring vertical gastroplasty and
BP: gastric by pass type Capella) carried out in Hospital
La Paz during the years 2000 and 2001.

Material and methods: 51 patients (27 RVG and 24 BP)
were operated, and 44 (22 RVG and 22 BP) completed the
follow-up at 1 year, 43 (22 RVG and 21 BP) at 2 years, and
28 (10 RVG and 18 BP) at 5 years. The parameters ana-
lyzed at 6, 12, 18, 24 months and 5 years were BMI (body
mass index), EI (effectiveness index), % LW (percentage
of lost weight), % LEW (percentage of lost excess of
weight), alimentary intolerances, digestive complications,
surgical complications, physical activity and modification
of alimentary habits.

Results: An important reduction of weight was
observed at 6 months with both techniques (% LEW:
45.8% with RVG and 53.4% with BP). After 12 months
the loss of weight was significantly higher with BP
(% LEW at 2 years: 59.5% with RVG and 83% with BP).
However, at 5 years a weight recovery was detected in
both groups of patients. At 12 months the patients sub-
jected to RVG tolerated worse the meat and at 18 months
the group of BP tolerated worse the rice. There were not
significant differences in other parameters.

Conclusion: The long term results are better with BP
than with RVG. There is a reduction of effectiveness at 5
years that could be related with the modification of ali-
mentary habits and with giving up attendance to the
nurse consultation.

(Nutr Hosp. 2009;24:667-675)
DOI:10.3305/nh.2009.24.6.4550

Key words: Morbid obesity. Bariatric surgery. Weight loss.
Food habits.
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Introduccion

La obesidad se ha extendido de forma alarmante en
toda la poblacién, principalmente en los paises mas
desarrollados; especialmente en el dltimo tercio del
siglo XXy lo que llevamos del XXI.

No hay una causa tnica que justifique la existencia
de la obesidad' sino que son varios los factores que
influyen en su aparicién: genéticos, culturales, medio-
ambientales, cambios en el estilo de vida y de alimenta-
cién, etc. En los afios 60, cuando empez6 a aumentar la
frecuencia de la enfermedad, se pensé que era la gené-
tica la causa fundamental; pero ésta tarda mucho
tiempo en cambiar y sin embargo la obesidad ha cre-
cido muy rapidamente, lo que hace pensar que son los
otros factores los que han tenido mds influencia.

En los tultimos 50 afios se han producido en Espaiia
cambios muy importantes en todos los sentidos; cam-
bios que han condicionado modificaciones en la forma
de vida y también en la consideracién de la obesidad.
En los afios de postguerra, la obesidad era considerada
como signo de riqueza, frente a la delgadez que padecia
la mayoria de la poblacidn, por falta de alimentos; la
dltima cartilla de racionamiento se retir6 en Santander
en el afio 1952. A medida que aument6 el poder adqui-
sitivo, fueron mejorando las condiciones de vida; apa-
recid la television, lo que supuso que llegara a gran
parte de la poblacién todo tipo de informacidn, incluida
la relacionada con la forma de alimentacion de otros
paises. Se abandonaron trabajos que requerian gran
esfuerzo fisico o aparecieron maquinas que los alivia-
ban; se generaliz6 el uso del coche y la vida se hizo mas
sedentaria. Una facilidad mayor para conseguir ali-
mentos, la aparicién de platos preparados con alto con-
tenido en grasa?, la salida de las mujeres al mundo labo-
ral con el paulatino abandono de los trabajos
domésticos, la falta de tiempo para cocinar, o la pérdida
del gusto por la cocina tradicional han hecho que nues-
tra alimentacion sea cada vez mas rica en calorias, sin
que el aumento de éstas se vea compensado por un
incremento del ejercicio fisico sino, por el contrario,
con una disminucién del mismo.

La pérdida de peso sélo con medidas dietéticas suele
ser escasa y, sobre todo, no se mantiene en el tiempo.
La obesidad moérbida suele ser refractaria a los trata-
mientos convencionales, con ocasionales pérdidas de
peso que en mds del 95% se recuperan a los 2 afos®. Por
este motivo, la cirugfa constituye una opcion terapéu-
tica para estos casos con buenos resultados a corto y
largo plazo, aunque todavia sigue siendo un procedi-
miento discutido®. Las primeras técnicas surgieron a
partir de 1966°, y consistian en un procedimiento qui-
rurgico similar al que se aplicaba a los pacientes gas-
trectomizados por presentar ulceras gastricas, ya que
estos pacientes perdian mucho peso tras la interven-
cién. Se ided un procedimiento semejante, que excluia
el 90% del estomago y que se denomind by-pass gas-
trico (BP). Esta intervencion y otras similares fueron
incluyéndose poco a poco como practica habitual en el

tratamiento de la obesidad. No obstante, existen multi-
ples tipos de intervenciones quirdrgicas para el trata-
miento de la obesidad y pocos estudios que las compa-
ren entre si, por lo que no existe unanimidad sobre cual
de ellas seria la mds adecuada.

El interés por tratar esta enfermedad y prevenir sus
complicaciones, ha hecho que equipos multidisciplina-
res desarrollen protocolos con el fin de mejorar la cali-
dad de vida de los enfermos, conseguir los mejores
resultados y lograr que éstos se prolonguen en el tiempo.

Los objetivos de este trabajo son: 1.- Comparar la
evolucién de la pérdida ponderal en los pacientes
sometidos a dos técnicas quirdrgicas hasta los 5 afos
postintervencion. 2.- Analizar las intolerancias alimen-
tarias, complicaciones digestivas y quirtrgicas deriva-
das de la intervencion, asi como la influencia de la
practica de actividad fisica y modificacién de héabitos
alimentarios en dichos pacientes después de realizar el
programa educativo en la consulta enfermera.

Material y métodos
Via clinica

Cuando en el afio 1993 se comenz6 en el Hospital
Universitario La Paz el programa de cirugia bariatrica
(CB), formamos un equipo multidisciplinar compuesto
por médicos de nutricidn, psiquiatras, cirujanos, neu-
mélogos, anestesistas, fisioterapeutas y enfermeras de
los servicios de cirugia, quiréfano y nutricidn.
Siguiendo los criterios de la SEEDO°que en su docu-
mento de Consenso del aflo 2002 establece que toda
intervencion terapéutica sobre el paciente obeso o con
sobrepeso, destinada a perder peso, debe basarse en un
programa de modificaciéon de estilos de vida que
incluya dieta, incremento de la actividad fisica y técni-
cas de modificacion de la conducta, elaboramos un
protocolo que abarca desde que el enfermo llega a la
consulta de Nutricidn, la intervencion, el postoperato-
rio y un periodo de seguimiento que llega hasta los
cinco afios posteriores a la fecha de la intervencién.

En el afio 2003 se implanta en el Hospital La Paz una
Via Clinica (VC)’en la que se consiguio el consenso
para el manejo del paciente obeso desde la consulta de
nutricidn, a la que es derivado por otros servicios del
hospital, otros hospitales periféricos o centros de aten-
ci6n primaria para su valoracién y posible inclusién en
dicha VC. No obstante, la mayor parte de los procesos
recogidos en esta via ya se venian aplicando desde el
afio 2000, cuando comienza el presente estudio.

Los criterios de inclusién a la opcién quirtrgica son
Indice de Masa Corporal (IMC) mayor de 40, o IMC
mayor de 35 con patologias asociadas que comprome-
tan la vida o que disminuyan de forma importante la
calidad de la misma (diabetes, hipertensién arterial,
apnea de suefio, etc.).

En la Consulta de Nutricidn se realiza una evalua-
cién completa; analitica nutricional y metabdlica, eco-
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Fig. 1 —Diagrama de flujo
de la via clinica para el ma-
nejo del paciente con obesi-
dad mérbida en la consulta
de Nutricién Clinica y Die-
tética del Hospital Universi-
tario La Paz.

grafia abdominal, estudio gastroduodenal, registro ali-
mentario, pruebas de funcion respiratoria y rehabilita-
cién respiratoria, y educacion nutricional.

Desde el Servicio de Nutricién el paciente es deri-
vado a psiquiatria donde se valora que retne las condi-
ciones necesarias para ser intervenido, y a la consulta
enfermera de Nutricion, donde se realiza educacion ali-
mentaria y refuerzo para lograr modificar su estilo de
vida. Una vez considerado al paciente como apto para
la intervencion se deriva a la consulta de cirugia y pos-
teriormente a la de anestesia (fig. 1).

En la consulta enfermera de Nutricién se incluye al
paciente en un curso de formacién que consiste en cua-
tro clases, de una hora de duracion cada una, en las que
se le ofrecen conocimientos basicos de nutricién:

1. Grupos de alimentos con sus caracteristicas y
calorias.

2. Dieta equilibrada, diferencia entre alimentacién
y nutricién.

3. Valoracién y riesgos de la obesidad.

4. Importancia del ejercicio fisico.

En la dltima clase se hace un repaso para comprobar
y reforzar los conocimientos adquiridos. Ademads, los
pacientes son seguidos periddicamente en la consulta
enfermera, antes y después de la intervencién, para
reforzar los conocimientos adquiridos y facilitar la
modificacién de hébitos.

Para que la dieta del paciente en el postoperatorio
funcione adecuadamente se realizan las siguientes
recomendaciones generales:

— Tomar cantidades inferiores a los 60 cc/hora.
— No tomar liquidos con las comidas.

— Comer despacio, masticando bien, invirtiendo un
tiempo no inferior a 30 minutos en cada comida, bien
sentado y con la espalda recta.

Repartir las comidas en 6-7 tomas al dia.
Mantener un horario regular de comidas.

Dejar pasar 2 6 3 horas entre comidas.

Tomar, al menos, 2 litros de liquidos al dia.

Evitar bebidas alcohdlicas, gaseosas y excitantes
como el café o el tabaco.

— Laleche y los yogures deben ser desnatados y los
quesos, frescos.

— Evitar las carnes grasas, los pescados en conserva
de aceite, dulces, mantequilla, margarina y alimentos
muy grasos como tocino o embutidos y consumir el
aceite con moderacion, asi como los frutos secos, por
su alto contenido en grasa.

— En caso de hipertension, evitar la sal, los produc-
tos en salazon, las sopas de sobre y las conservas, en
general.

— Evitar el picoteo.

— Practicar a diario algun ejercicio fisico, al menos
durante 30 minutos.

— Laincorporacién de alimentos nuevos debe ser de
uno en uno, para poder identificar facilmente los que
no son tolerados. Si no se tolera algtn alimento, dejar
pasar unos dias antes de probarlo de nuevo.

— No forzar nunca la ingesta.

Durante el primer mes, el objetivo es conseguir una
progresion alimentaria adecuada, con pequefias inges-
tas repartidas a lo largo del dia, para evitar fallos en la
sutura, grapado gastrico u obstrucciones. La alimenta-
cidn serd liquida (caldos, zumos e infusiones) durante
el postoperatorio inmediato y Dieta liquida completa al
alta y durante el primer mes; que consiste en tomar 3
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sobres al dia de Optisource® diluidos en 200 ml de agua
cada uno o Vegefast Complet® liquido, los cuales se
tomardn en sorbos pequefios, casi continuos al princi-
pio, hasta adaptarse a las 6-7 tomas diarias; ademads se
les recomienda que tomen dos vasos de leche al dia y
otros liquidos, hasta completar los 2 litros. Si no es
posible la alimentacién con estos preparados, puede
tomar una dieta a base de caldos desgrasados, zumos
naturales, purés claros de verduras, hortalizas y pata-
tas, leche desnatada y yogures batidos. Es importante
asegurar la ingesta diaria de un litro de leche o deriva-
dos lacteos. En este caso, se puede indicar un suple-
mento proteico.

— En el segundo mes se inicia una dieta triturada a
base de purés de verduras, patatas, legumbres y hortali-
zas acompafiadas de alimentos proteicos (carne, pes-
cado o huevos); todo ello hervido y pasado por el pasa-
purés, no batidora. Se recomienda tomar las frutas sin
piel, trituradas, en zumo o compota sin aztcar. Los lac-
teos y derivados deberd tomarlos igual que en la fase
anterior.

— A partir del tercer mes se van incorporando ali-
mentos enteros, segln tolerancia. Puede empezar
tomando patatas hervidas, fruta madura, jamén de
York, tortilla francesa, etc. Los lacteos y derivados los
tomaran igual que en la fase anterior.

Seguimiento en consulta: la primera visita con el
médico se produce a los 30 dias tras la intervencion.
Posteriormente y durante el primer afio postcirugia
acude mensualmente a consulta enfermera donde se
comprueba la tolerancia a los diferentes alimentos
segtin el tiempo transcurrido tras la intervencion y se
hacen recomendaciones acerca de los mismos y del
ejercicio fisico; asimismo, se trata de comprobar si se
siguen produciendo cambios en los héabitos de vida y si
se mantienen los ya adquiridos. Durante el segundo
afio el seguimiento se realiza cada dos meses, el tercer
aflo larevision es trimestral y alos 4 y 5 afios es semes-
tral, realizadndose una revision anual hasta los 10 afios.

Seguimiento de pacientes

Durante los afios 2000 y 2001, se han recogido los
datos de los pacientes intervenidos de CB, comparando
entre si las dos técnicas quirtdrgicas que durante este
periodo se realizaban en nuestro hospital. Para este
estudio se han tenido en cuenta aquellos sujetos que
fueron seguidos en consulta enfermera durante los
cinco afios siguientes a la intervencién. En este periodo
se han intervenido 51 pacientes, de los que 27 fueron
intervenidos de gastroplastia vertical anillada (GVA) y
24 de by pass gastrico tipo Capella (BP)*; 16 eran hom-
bres y 35 mujeres. En el afio 2000, se intervinieron 19
pacientes: 17 de GVA (de los que 2 fallecieron en el
postoperatorio y 1 no realiz6 seguimiento en consulta

de Nutricién) y 2 de BP. En el afio 2001 fueron 32 los
pacientes intervenidos, 10 con la técnica GVA (falle-
cieron 2 en el postoperatorio) y 22 con BP (2 fallecie-
ron en el postoperatorio). Completaron 12 meses de
seguimiento 44 pacientes, 22 con cada técnica. Com-
pletaron 2 afios de seguimiento 43 pacientes (22 GVA
y 21 tipo BP) y el seguimiento a los 5 afios se realiz6
sobre 28 pacientes: 10 GVA (45%) y 18 tipo BP (81%).
El resto dejaron de acudir a seguimiento a la consulta
enfermera (9 del grupo GVA y 3 del grupo BP) o fue-
ron reintervenidos (del grupo GVA 2 tuvieron que ser
reoperados a BP debido a la recuperacién del peso per-
dido y 1 tuvo que ser intervenido debido a estenosis del
estoma y vomitos persistentes realizandosele una gas-
trectomia subtotal).

Alinicio,alos 6, 12y 18 meses, 2 y 5 afios postinter-
vencion, se han recogido las variables: edad, sexo, peso
actual e ideal, talla y técnica quirdrgica. Los pardme-
tros analizados han sido los siguientes:

— Indice de masa corporal (IMC): [peso (kilos)/
talla>(metros)].

— Indice de eficacia (IE): Peso actual/Peso ideal. Se
considera un resultado excelente cuando es < 1, bueno
de 1-1,5 e insatisfactorio > 1,5.

— Porcentaje de Peso perdido (% PP): (Peso perdido
x 100)/Peso ideal.

— Porcentaje de Exceso de peso perdido (% EPP):
(Peso perdido x 100)/(Peso inicial-Peso ideal). Se con-
sidera éxito de la técnica si el % EPP es > 50°y tiene un
IMC <35%,

— Intolerancias alimentarias, complicaciones diges-
tivas, complicaciones quirdrgicas, actividad fisica y
modificacion de habitos alimentarios.

Andlisis estadistico

Los datos se han analizado en la Seccién de Bioesta-
distica del H. U. La Paz con el programa SPSS 14.0
(SPSS Inc.). La descripcién de los datos cualitativos se
expresa en forma de frecuencias absolutas y porcenta-
jes y los datos cuantitativos mediante media y desvia-
cidn estandar o rango.

La comparacién entre grupos se realizé mediante la
prueba de la t-student para datos independientes y el
test de la U de Mann-Whitney si los datos son cuantita-
tivos, y para datos cualitativos el test de la chi-cua-
drado o el test exacto de Fisher. La evolucién temporal
de las distintas medidas antropométricas se analizo
mediante un Modelo Lineal General de medidas repeti-
das. Todas las pruebas estadisticas se han considerado
bilaterales y como valores significativos si p < 0,05.

Resultados

En el estudio de seguimiento se incluyeron 44
pacientes, 22 con cada técnica. Las caracteristicas
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Tabla I
Comparacion de las caracteristicas basales de los pacientes incluidos en el seguimiento, de acuerdo al tipo de cirugia:
gastroplastia vertical anillada (GVA) y by pass gdstrico (BP)

Variable GVA (n=22) BP (n=22) Significacion estadistica
Edad (media y rango) 35,9 (25-68) 39,7 (22-57) 0,090
Sexo (hombres / mujeres) 6/16 4/18 0,472
Peso inicial (media y rango) 134,8 (103-186) 133,4(101-216) 0,417
IMC inicial (media y rango) 50,8 (42,3-61,7) 50,4 (43,2-67,4) 0,419
Seguimiento de 5 afios 10 (45,5%) 18 (81,8%) 0,012

basales de los dos grupos de pacientes eran similares
(tabla I), aunque la edad era ligeramente superior en el
grupo de BP (no significativo). En el grupo de BP hubo
un mayor nimero de pacientes que completaron los 5
afios de seguimiento. Entre los 28 sujetos que comple-
taron los 5 afios, los intervenidos con la técnica GVA
eran mas jovenes (33,7 afos) que los intervenidos con
la técnica BP (40,2 afios) (p = 0,032).

En todos los pacientes se observa una gran pérdida
de peso en los primeros 6 meses que sigue aumentando
hasta los 2 afios (fig. 2A). A partir de los 12 meses y
hasta los 2 afios, el peso es significativamente superior
en el GVA que en BP. La evolucién del IMC es muy
similar a la del peso (fig. 2B), detectandose una dismi-
nucién del mismo estadisticamente significativa entre
ambas técnicas alos 18 meses, 2y 5 afios.

En ambas técnicas el peso y el IMC comienzan a
aumentar de los 2 a los 5 afios. Este aumento de peso es
similar en los dos grupos, ya que alcanza una media de
4,68 kg en los 10 pacientes intervenidos con la técnica
GVA que completan los 5 afios de seguimiento y 4,54
kg en los 18 pacientes de la técnica tipo BP que com-
pletan los 5 afios.

El % EPP es significativamente mayor con la técnica
BP que con el GVA (p = 0,023) alcanzdndose una
media a los 2 afios de 59,63 para la GVA frente a 83,02
para la técnica tipo BP y a los 5 afios de 56.21 para la
GVA frente a 70,59 para la técnica tipo BP (fig. 2C).
Para las dos técnicas se observa una reduccion estadis-
ticamente significativa del % EPP de 2 a 5 afios.

Si consideramos como éxito de la técnica el tener el
9% EPP =50 con un IMC < 35, a los 2 afios se consigue
en 13 (59,1%) con GVA y en 18 (85,7%) con BP (p =
0,052), y alos 5 afios en 4 (40%) con GVA y en 14
(77,8%) con BP (p = 0,046). Estas diferencias son mas
acusadas si consideramos que se trata de 4 de 22 inclui-
doscon GVA (18%) y 14 de 22 con BP (63,6%).

La evolucién del indice de eficacia y del porcentaje
de peso perdido es similar a la de los otros pardmetros.
Un mayor nimero de pacientes alcanzaron un indice de
eficacia bueno a los 2 y a los 5 afios con la técnica de
BP que con la GVA (tabla II). Sélo 1 paciente consi-
guid un indice de eficacia excelente a los 2 afios (grupo
de BP) y ninguno a los 5 afios.

Las intolerancias alimentarias se recogen en la tabla
III, donde se puede observar que los pacientes interve-

nidos con la técnica GVA toleran peor la carne y los del
grupo BP toleran peor el arroz.

No se encontraron diferencias significativas en las
complicaciones digestivas a los 12 meses (40,9% de
GVA y 50% de BP no tenfan ninguna complicacién) ni
alos 2 afios (59,1% de GVA y 57,1% de BP sin compli-
caciones), pero si a los 5 afios porque en el grupo de BP
habia mas pacientes sin complicaciones (66,7% frente
a20% en el grupo de GVA) (tabla IV). No se encontra-
ron diferencias estadisticamente significativas entre
los dos grupos en las complicaciones quirtrgicas y
actividad fisica. A los 2 afios no realizaban actividad
fisica el 40,9% del grupo de GVA ni el 33,3% del
grupo BP, y a los 5 afios el 50% y el 38,9% respectiva-
mente.

En cuanto a la modificacién de habitos, tampoco se
encontraron diferencias estadisticamente significativas
entre ambas técnicas. A los 5 afios postcirugia conti-
nian el programa educativo con revision semestral en
consulta enfermera 28 pacientes a los que se realiz6 un
encuesta de habitos alimentarios en los que se recogia
estructura horaria de niimero de ingestas al dia, picoteo
entre horas y preferencias (dulce, salado, mixto) y dieta
equilibrada. De los 28 pacientes, 12 realizaban una ali-
mentacién saludable (42,9%) y 16 (57,1%) realizaban
alguna transgresion. Podemos apreciar que los sujetos
intervenidos con la técnica tipo BP mantienen los habi-
tos saludables en un 50% frente a un 30% del grupo
GVA (tabla V). El hecho de que no se alcance la signi-
ficacién estadistica puede tener que ver con que el
tamafio muestral es insuficiente.

Discusion

La cirugia baridtrica ha demostrado en varias revi-
siones sistemdticas y meta-andlisis recientes que es
mas efectiva que el tratamiento convencional para con-
seguir pérdidas de peso a largo plazo y mejorar la cali-
dad de vida y algunas comorbilidades'!">.

De las multiples técnicas quirdrgicas existentes, en
este estudio se compara un procedimiento restrictivo
(GVA), que induce una sensacién de saciedad tem-
prana por reduccion del tamafio del estémago, con un
procedimiento mixto (BP) que asocia una derivacién
gastrointestinal al componente restrictivo con el obje-
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tivo de disminuir parcialmente la absorcién de nutrien-
tes. Aunque no hemos encontrado estudios que compa-
ren directamente las dos técnicas utilizadas en nuestro
estudio, hay algunos ensayos clinicos que comparan
una técnica restrictiva (gastroplastia vertical en banda)
con un procedimiento mixto (bypass gastrico en Y de
Roux)™!'*y encuentran una superioridad del bypass
como en nuestro estudio. Parece 16gico pensar que si
actda por un doble mecanismo su eficacia debe ser
superior, pero también podria tener mas complicacio-
nes. No obstante, no ocurre asi y las dos técnicas se

toleran de forma similar. De todos modos, no todos los
estudios coinciden en estos resultados porque un meta-
andlisis reciente encuentra mejores resultados con las
técnicas restrictivas'' y otro estudio sugiere que la
mayor eficacia de las técnicas mixtas a los 2-3 afios
desaparece a los 4-5 afios'. En nuestro estudio las dife-
rencias se mantienen a largo plazo, pero estos resulta-
dos pueden tener limitaciones por el escaso nimero de
pacientes que completan el seguimiento a los 5 afios.
En varios estudios publicados se considera que la
CB ha sido exitosa cuando se consigue una pérdida del
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Tabla II
Indice de eficacia*® (niimero de pacientes y porcentaje) con cada técnica quirtirgica (GVA = gastroplastia vertical anillada
0 BP = by pass gdstrico) a los 2 aiios (n = 43,22 GVAy 21 BP) y a los 5 aiios (n = 18,10 GVAy 18 BP)

GVA BP Significacion estadistica
Indice de eficacia a 2 afios Excelente - 1(4,8%) 0,021
Bueno 14 (63,6%) 19 (90,5%)
Insatisfactorio 8 (36,4%) 1(4,8%)
Indice de eficacia a 5 afios Excelente - - 0,001
Bueno 3(30%) 17 (94,4%)
Insatisfactorio 7(70%) 1(5,6%)

* Excelente: < 1; bueno: 1-1,5; insatisfactorio: > 1,5.

exceso de peso superior al 50% a los 5 afios de segui-
miento’. Los resultados encontrados en nuestros
pacientes son similares o ligeramente superiores a los
de otros estudios realizados en nuestro entorno*'’, aun-
que estos resultados pueden verse sesgados por el
abandono de un numero importante de pacientes.
Durante los primeros meses tras la cirugia ocurre una
rdpida e importante pérdida de peso estabilizdndose a
los 18-24 meses y con una posterior recuperacién pon-
deral entre los 2 y 5 afios.

A pesar de los beneficios de la cirugia baridtrica,
presenta riesgo de mortalidad y complicaciones tanto a
corto como a largo plazo. Es una cirugia de alto riesgo,
tanto por la complejidad de los pacientes, como de las
propias técnicas quirurgicas'. Por este motivo, la CB
debe formar parte de una estrategia global en el trata-
miento del paciente obeso y la indicacién quirdrgica
debe ser establecida por un equipo multidisciplinar. La
utilizacion de técnicas laparoscépicas puede disminuir
las complicaciones quirdrgicas'®. Aunque la tasa de
mortalidad deberia ser inferior al 1%'!, en nuestro caso
fue superior, lo que se puede deber al pequefo nimero
de pacientes. En los ultimos afios en nuestro centro se
ha seguido practicando el BP tipo Capella con unas
cifras de mortalidad muy bajas, similares a la de otros
hospitales de nuestro entorno.

Como se habia descrito en otros estudios, con ambas
técnicas se produce una reganancia de peso a los 5 afios
después de la intervencion'>". Este problema parece
mayor para las técnicas restrictivas como GVA; de
hecho, se ha descrito que el 40% de los pacientes a los
que se les realiza una gastroplastia vertical en banda
necesitan una reintervencion para reconversion quirur-
gica por falta de eficacia®. Por este motivo estas técni-
cas son cada vez menos utilizadas y en nuestro centro
yano se realizala GVA.

Podemos comprobar que los sujetos intervenidos
con la técnica tipo BP estdan mas adheridos al segui-
miento en consulta enfermera que los intervenidos con
la técnica GVA. La técnica tipo BP es mds eficaz tanto
a corto como a largo plazo, pero en ambas técnicas se
aprecia un aumento de peso a los 5 afios. Esto podria
explicarse por una relajacion de los pacientes con res-
pecto a los habitos alimentarios y con una deficiente
actividad fisica en ambos grupos. Parece bastante claro
por tanto, que el refuerzo para la modificacién de habi-
tos tanto alimentarios como de actividad fisica, asi
como para el mantenimiento de estos cambios a largo
plazo en los pacientes obesos, es fundamental para el
éxito de nuestra actuacién como sanitarios con estos
pacientes. No hay estudios prospectivos bien disefiados
a largo plazo en los que se comparen ambos procedi-

Tabla III
Porcentaje de pacientes con intolerancias alimentarias a lo largo del seguimiento en los dos grupos de cirugia:
gastroplastia vertical anillada (GVA) y by pass gdstrico (BP)

6 meses 12 meses 18 meses 2 aiios 5 aiios
GVA BP GVA BP GVA BP GVA BP GVA BP

No intolerancias 273 36,4 273 50 31,8 38,1 27,3 38,1 20 33,3
Carne 59,1 40,9 *40,9 *9,1 36,4 14,3 45,5 28,6 80 50
Arroz 0 18,2 4,5 22,7 *45  *28,6 4,5 23,8 20 22,2
Pasta 0 9,1 0 16,2 0 9,5 0 14,3 10 5,6
Huevos 4,5 0 0 0 0 0 0 0 0 5,6
Otros 40,9 13,6 27,3 0 31,8 9,5 22,7 23,8 20 16,7
Sélo comen turmix 0 4.5 18,2 9,1 13,6 9.5 9.1 4.8 0 0
*p < 0,05 en la comparacién entre ambas técnicas.
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Tabla IV
Nrumero de pacientes (porcentaje) con complicaciones
digestivas a los 5 anios postintervencion segiin el tipo
de cirugia: gastroplastia vertical anillada (GVA)

o by pass gdstrico (BP)

GVA (n=10) BP (n=18)
Ninguna 2 (20%)* 12 (66,7%)*
Voémitos 7 (70%) 5(27,8%)
Diarrea 0(0%) 0(0%)
Flatulencia 0(0%) 1(5,6%)
Estrefiimiento 2 (20%) 0(0%)
Otros 1(10%) 0(0%)

*Estadisticamente significativo (p=0,018).

mientos*, por lo que todavia no se dispone de evidencia
suficiente para afirmar que el BP géstrico es superior a
la GVA. El hecho de que el tamafio muestral al final del
estudio sea pequefio nos resta poder estadistico para
poder afirmar que la adherencia al seguimiento en la
consulta enfermera podria ser un factor importante
para lograr el éxito y mantenerlo a largo plazo pues
desconocemos cémo evolucionaron los que abandona-
ron el seguimiento. En la mayoria de los estudios de
tratamiento quirtrgico de la obesidad, el seguimiento
de los enfermos es con mucha frecuencia incompleto
por lo que resulta dificil valorar los resultados de efec-
tividad a lago plazo asi como conocer las tasas reales de
complicaciones y reoperaciones®'. Hasta los dos afios
postcirugia, durante los cuales el seguimiento en con-
sulta enfermera fue mas periédico (1° afio revision
mensual y 2° trimestral) no se observé un aumento de
peso como consecuencia del abandono de la dieta salu-
dable. A partir del segundo afio, se observa una recupe-
racion ponderal y una disminucién en el seguimiento
en la consulta enfermera produciéndose un alto niimero
de abandonos en el programa educacional. Un incon-
veniente en ambas técnicas pero principalmente en la
GVA, es que obligan a modificar hédbitos dietéticos y
pueden asociarse a intolerancias alimentarias que limi-
tan la calidad de vida de los pacientes, desviando sus

Tabla V
Habitos alimentarios de los pacientes a los 5 anos
de seguimiento postintervencion segiin el tipo de cirugia:
gastroplastia vertical anillada (GVA) o by pass

gdstrico (BP)

GVA (n=10) BP (n=18)
Normalidad 3(30%) 9 (50%)*
Picoteo mixto 3(30%) 5(27,7%)
Dulce 1(10%) 3(16,7%)
Salado 3 (30%) 1(5,6%)
Desorden de horarios 2 (20%) 1(5,6%)

No hay diferencias estadisticamente significativas.

preferencias hacia alimentos hipercaléricos mejor tole-
rados, lo que favorece la recuperacion ponderal®.

En la bibliograffa consultada encontramos segui-
miento médico postoperatorio pero observamos una
ausencia de educacién terapéutica enfermera previa a la
intervencion con un programa especifico para pacientes
que van a ser intervenidos de CB y que consideramos
indispensable como preparacion a la misma para mini-
mizar efectos secundarios y mejor cumplimiento del
plan terapéutico que deberd mantener el paciente a lo
largo de su vida, y que contribuird al fallo o al éxito de la
intervencién de manera importante* En nuestra via cli-
nica se considera como requisito indispensable haber
realizado el curso de educacién alimentaria.

Consideramos importante un proceso de seleccién
cuidadoso a la hora de elegir la técnica més apropiada y
para qué tipo de paciente asi como establecer un com-
promiso entre el paciente y el equipo multidisciplinar
que contribuya a un seguimiento adecuado de la via cli-
nica precisdndose una aceptacién de las normas por
parte del paciente.

Entre las intolerancias alimentarias encontramos
que los pacientes intervenidos con la técnica GVA tole-
ran peor la carne y los del grupo BP toleran peor el
arroz. Podria tratarse de un hallazgo casual porque la
tolerancia a la inclusién de nuevos alimentos s6lidos es
individual y las fases de progresion varian entre las per-
sonas?®.

Finalmente podemos concluir que la cirugia baridtrica
consigue una reduccién importante del peso en los
pacientes con obesidad moérbida. La reduccién de peso
es mayor con el bypass géstrico que con una técnica res-
trictiva. No obstante, con ambas técnicas se observa una
recuperacion ponderal a partir de los 2 afios. Un ade-
cuado seguimiento de los pacientes en la consulta enfer-
mera podria evitar esta recaida de los pacientes ayu-
dando a mantener unos hébitos dietéticos adecuados.
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Abstract

This study aimed to compare the resting energy expen-
diture (REE) of white and non-white severely obese
Brazilian women. REE was examined in 83 severely obese
Brazilian women (n = 58 white and 25 non-white) with
mean (£ SD) age 42.99 + 11.35 and body mass index 46.88
+ 6.22 kg/m*> who were candidates for gastric bypass
surgery. Body composition was assessed by air displace-
ment plethysmography (ADP) BOD PODO body compo-
sition system (Life Measurement Instruments, Concord,
CA) and REE was measured, under established protocol,
with an open-circuit calorimeter (Deltatrac II MBM-200,
Datex-Ohmeda, Madison, WI, USA). There was no signif-
icant difference between the REE of white and non-white
severely obese women (1,953 + 273 and 1,906 + 271 kcal/d,
respectively; p = 0.48). However, when adjusted for fat
free mass (MLG), REE was significantly higher in non-
white severely obese women (difference between groups
of 158.4 kcal, p < 0.01). REE in white women was posi-
tively and significantly correlated to C-reactive protein
(PCR) (r = 0.418; P < 0.001) and MLG (r = 0.771; P <
0.001). In the non-white women, REE was only signifi-
cantly correlated to MLG (r = 0.753; P < 0.001). The mul-
tiple linear regression analysis showed that skin color,
MLG and PCR were the significant determinants of REE
(R? = 0.55). This study showed that, after adjustment for
MLG, non-white severely obese women have a higher
REE than the white ones. The association of body compo-
sition inflammation factors and REE in severely obese
Brazilian women remains to be further investigated.

(Nutr Hosp. 2009;24:676-681)
DOI:10.3305/nh.2009.24.6.4551

Key words: Air displacement plethysmography. Body com-
position. Ethnic differences. Energy expenditure. Obesity.

Correspondence: Lilian Mika Horie.

Alameda Santos, 1325, apto. 65, Bloco C.

Sao Paulo, SP, CEP: 01419-001, Cerqueira César, Brazil.
E-mail: mikahorie@yahoo.com.br

Recibido: 31-111-2009.
Aceptado: 24-V-2009.

676

GASTO ENERGETICO EN REPOSO DE MUJERES
OBESAS SEVERAS BLANCAS Y NO BLANCAS

Resumen

El presente estudio tenia como objetivo comparar el
gasto energético en reposo (GER) de mujeres brasilenas
obesas severas, blancas y no blancas. Se examiné el GER
en 83 mujeres brasilenas obesas severas (n = 58 blancas y
25 no blancas) con un promedio de edad (x SD) de 42,99 +
11,35 e indice de masa corporal de 46,88 + 6,22 kg/m>, que
serian sometidas a cirugia de bypass gastrico. Se evaluo la
composicion corporal por medio de una pletismografia
por desplazamiento de aire (ADP) BOD PODO sistema
de composicion corporal (de Life Measurement Instru-
ments, Concord, California, EE.UU.) y se evalu6 el GER,
de acuerdo con el protocolo establecido, con un calorime-
tro de circuito abierto (fabricado por Deltatrac II MBM-
200, Datex-Ohmeda, Madison, Wisconsin, EE.UU.). No se
encontraron diferencias significativas entre el GER de
mujeres obesas severas blancas y no blancas (1.953 + 273
y 1.906 + 271 kcal/d, respectivamente; p = 0,48). Sin
embargo, al ajustarse en masa libre de grasa (FFM, por
sus siglas en inglés), el GER fue considerablemente supe-
rior en mujeres obesas severas no blancas (diferencia de
158,4 kcal, p < 0,01 entre los grupos). El GER de las muje-
res blancas mostré una correlacion positiva y significa-
tiva con la proteina C-reactiva (CRP) (r = 0,418; P <
0,001) y FFM (r = 0,771; P < 0,001). En las mujeres no
blancas, el GER mostré una correlacion positiva sélo con
FFM (r = 0,753; P < 0,001). El analisis de regresion lineal
miltiple arrojoé que el color de la piel, FFM y CRP eran
factores significativamente determinantes de GER (R? =
0,55). El presente estudio reveld que, después de realizar
el ajuste para FFM, las mujeres obesas severas no blancas
tienen un GER superior al de las blancas. La asociacion
entre los factores de inflamacion de la composicién corpo-
ral y el GER en mujeres brasilenas obesas severas es un
tema que se debe seguir investigando.

(Nutr Hosp. 2009;24:676-681)
DOI1:10.3305/nh.2009.24.6.4551

Palabras clave: Pletismografia por desplazamiento de aire.
Composicion corporal. Diferencias étnicas. Gasto energético.
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Introduction

The association between the excess of body fat mass
and higher coronary heart disease incidence,' hyperten-
sion, dyslipidemia, hyperinsuleinemia and type-2 dia-
betes prevalence? is well known. Obesity is considered
a serious public health problem, affecting a significant
proportion of people from all ages and different origin.
The National Center for Health Statistics, Centers for
Disease Control and Prevention, reported that 32.2% of
American adults were obese (body mass index [BMI] >
30) during 2003-2004. This is an increase from 22.9%
report for 1988-1994.2 The obesity incidence in Brazil
increased 1% in 2003 and affect 13.1% of Brazilian
women.*

The prevalence of obesity, in United States, seems to
be higher in African-American women (49%) than in
Caucasian women (34%).> Moreover African-Ameri-
can women experience a major weight gain (> 10 kg)
over a period of 10 year than Caucasian women and
have 60% more chance to become obese.®

Some researchers suggested that the resting energy
expenditure (REE) of Caucasian women is higher than
African-American women.” This difference may
explain why obese African-American women are less
likely to lose weight than Caucasian women and are
likely to regain lost weight.®

REE is the main component of total energy expendi-
ture (TEE), contributing with 60-70% of the TEE in
most individuals. REE is influenced by gender, height,
weight, age, health status and body composition
(mainly fat free mass (FFM)).’

On the other hand African-American have similar or
smaller amounts of total body fat and greater amounts
of bone and skeletal muscle mass which not explain a
lower REE.” Several researchers have reported lower
levels of physical activity,' relatively low volumes of
metabolically active organs,'' and higher rates of
sedentary lifestyle in African-American women com-
pared to Caucasian women. Besides severe obese
patients are characterized by a chronic inflammation
which is associated with an increase REE."

Although it is apparent that cultural and behavioral
differences exist between ethnics, it is still important to
determine if there are racial metabolic differences that
may contribute differentially to adiposity levels.

Historically, population from Brazil is the result of a
mixture of people from different origins-native’s indi-
ans, Europe and, Africa. Nowadays, the Brazilian peo-
ple results in a fusion of these three human origins.
This particular miscegenation, white and non-white
Brazilian women may have particular characteristics
different of other African-descendent or Caucasian
women.

However there is little information available about
the possible association between resting energy expen-
diture, inflammation, body composition in severe obe-
sity incidence and ethnic in women. Considering that
North American studies are suggesting that there is

higher obesity prevalence in African-American
women with due to a decreased REE in relation to Cau-
casian women, it is interest to compare the REE of
severe obese Brazilian white and non-white women.

Methods and procedures

Severely obese women candidate to gastric bypass
surgery (n = 58 white and n = 25 non-white) partici-
pated in this study. Exclusion criteria women younger
than 18 years old, or with cancer, coronary heart dis-
ease, hepatic or pulmonary failure, chronic kidney dis-
ease, impaired thyroid function, or who were pregnant
or breast-feeding and physical activity person.

The present investigation was developed at the
Department of Gastroenterology, Surgical Division
from the University of Sdo Paulo, Medical School, and
the study protocol was approved by the Ethical Com-
mittee from Clinics Hospital and School of Medicine.
Written Informed consent was obtained from each
patient prior to her participation in the study.

Methods
Study Protocol

Prior to enrollment, all patients were interviewed in
order to verify the inclusion/exclusion criteria, explain
instructions of the study protocol, and to obtain written
informed consent. The patients were separately in two
groups by the skin color: white and non-white severely
obese women by the observation of the same techni-
cian. Patients underwent anthropometrical and, body
composition assessments and REE measurement.

Anthropometrical assessment

The anthropometrical measurements were per-
formed in the morning of the same day of the REE
measurement and body composition assessment, and
included total body weight and height determinations.
Body weight was measured to the nearest 0.01 kg using
the air displacement plethysmography (ADP) scale,
which were calibrated daily using two standard 10-kg
weights. Height was measured to the nearest 0.1 cm
using the stadiometer, model Sanny®, Brazil, with sub-
jects standing erect without shoes. Body mass index
(BMI) was calculated as body weight (in kg) divided
by squared height (in meters)."

Resting energy expenditure (REE) measurement
REE was measured by indirect calorimetry with the

use of anopen-circuit, ventilated, computerized meta-
bolic system (Deltatrac Monitor Il MBM-200, Datex-
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Engstrom Division, Instruments Corp. Helsinki, Fin-
land). Before each REE measurement, the oxygen and
carbon dioxide sensors were calibrated by using
mixed reference gases of known composition. All
subjects had been instructed to maintain their regular
medication, to refrain from any unusual physical
activity in the 24-h period before the test, and to main-
tain their usual sleep schedule the night before REE
measurement. They were admitted to the clinic in the
morning after a 12 hours overnight fast. After 30 min
of rest in a recumbent position, subjects breathed
through a clear plastic canopy, placed over their
heads, for 35 min in a quiet, dimly lit, thermally neu-
tral room. They were instructed to avoid hyperventila-
tion, fidgeting, or falling asleep during the test. Oxy-
gen consumption (VO,) and carbon dioxide
production (VCO,) were measured at 1-min intervals,
and the mean of the final 30 min was used to calculate
REE withoutusing the urinary urea nitrogen, accord-
ing to the Weir equation'* as follows:

Basal metabolic rate (BMR) (kcal/min) = 3.9 [Vo,
(L/min)] + 1.1 [Vco, (L/min)]

where Vo, is volume of oxygen and Vco,is volume of
carbon dioxide.

REE (kcal/d) = BMR x 1.440 min

Body Composition Assessment

Body composition was measured by ADP (BOD
POD®; Life Measurement Inc, Concord, California,
USA). Procedures for ADP have been explained in
detail elsewhere.'>'® Briefly, before each trial, the ADP
was calibrated using a 50.341-L cylinder. All subjects
were tested wearing minimal, tight-fitting clothing
(swimming suit or bra and panties for women and
underpants for men) and swimming cap to compress
the hair.'”'* Measured thoracic gas volume was used to
calculate a corrected body volume (corrected body vol-
ume = raw body volume - thoracic gas volume). Body
density was calculated as body mass divided by the
corrected body volume."” Body fat (BF, in kg) was cal-
culated as % BF multiplied by total body mass obtained
on the digital scale. Fat-free mass (FFM, in kg) was
calculated from body weight minus BF. Patients had
been instructed to not smoke or not drink alcohol on the
day of the assessment. The same trained technician
evaluated all patients.

Biochemical data

All patients had blood drawn under fasting condi-
tion. The C-reactive protein (CRP) was determined by
Nefelometric High Sensitivity CRP, Dade Behring,
Marburg, Germany.

Table I
Characteristics of the subjects
White Non-white P value
(n=158) (n=25)

Age (years) 44.43+10.91 39.64+11.82 0.08
Height (cm) 158.00£0.06 160.00£0.08 0.24
Body Weight (kg) 113.94£17.06 117.02+19.00 047
BMI (kg/m?) 4547+£5.28 45.64 £6.08 0.90
Body fat (%) 53.51+£4.49 51.07+4.95 0.03
Body fat (kg) 61.29£12.39 60.38 £ 14.21 0.77
Fat free mass (%) 46.48 £4.48 48.93£4.95 0.03
Fat free mass (kg) 52.65+7.20 56.68 £6.92 0.02
CRP (mcg/ml)* 942(28.0t0 1.10) 7.18(41.9t00.22)  0.133

Values are mean + standard deviation. BMI = body mass index; CRP = C reactive
protein.
*Median and range.

Statistical methods

Data are expressed as mean + standard deviation
(SD) for normal distribution variables and as median
and ranges for variables that did not present normal dis-
tribution.

Comparisons between the two groups were assessed
for continuous variables with a Student’s unpaired ¢
test and the Mann-Whitney U test when the variable
had normal or non normal distribution, respectively.
Pearson and Spearman correlation coefficients were
used to determine the linear correlation with REE, CRP
and FFM. The multiple linear regression analysis was
applied to evaluate the determinants of REE in the two
groups. A p value < 0.05 was considered statistically
significant for all tests. The statistical analyses were
performed using SPSS, version 11.01, Inc, Chicago,
IL, EUA.

Results

The main characteristics of white and non-white
severely obese women are shown in table I. Age, body
weight, height, BMI and CRP were similar between the
groups. FFM was significantly lower in white women
when compared to non-white women.

The REE did not differ between groups (white:
1,953.45 £+ 273 kcal/day vs non-white: 1,906.80 £ 271
kcal/day; P = 0.48). Also the ratio REE/kg of body
weight was not different between groups (white: 17.25
+ 1.69 kcal/kg vs non-white: 16.49 + 2.28 kcal/kg; P=
0.10). However the ratio REE/kg of fat free mass in
white women was significantly higher than in non-
white women (37.32 = 4.28 kcal/kg vs 33.71 £ 3.16
kcal/kg; P < 0.01, respectively). The multiple linear
regression analysis for the adjusted for FFM found a
significant difference of 158.4kcal between groups (P
<0.01) in the figure 1.
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Jjusted for fat free mass in white
and non-white severely obese
women.

REE was significantly correlated with CRP mea-
surements for the white severely obese women group
(r = 0.491; P < 0.001), but not for the non-white
severely obese women (r = - 0.242; P = 0.241). More-
over, REE was positively correlated with FFM (in kg)
in white and non-white severely obese women group
(r=0.711; P < 0.001; r = 0.753; P < 0.001, respec-
tively). The CRP was negatively correlated with
% FFM in white women (r = - 0.326; P =0.013) and
non-white women (r =- 0.518; P < 0.001). FM (in kg)
was also positively correlated with CRP only in white
women (r = 0.402; P < 0.001), but not in non-white
women (r=0.278; P=0.178).

When a multiple linear regression analysis was per-
formed using the skin color, FFM and CRP as indepen-
dent determinants, the final model revealed that all
these variables were significantly associated with REE
(R?=0.5483; table II). This analysis showed that the
REE of non-white severely obese women is 144.29
kcal lower of the white group. Besides there is a
increased of 27.11 kcal for each kilogram of FFM and
each unit of CRP increase 6,87 kcal in REE. The skin
color is the variable that most contributed with REE.

Discussion

The present study aimed to compare the REE in
white and non-white severely obese women. The

Table II
Multiple linear regression analysis using REE
as the dependent variable for white and non-white
severily obese women (adjusted R* = 0.5483)

Coefficient 95% confidence

Variable (keal) interval P value
Ethnic -144.29 45.92t0-3.14 <0.01
Fat free mass (kg) 27.11 2.88t09.41 <0.01
CRP (mcg/ml) 6.87 2.59t02.66 <0.01
Intercept 446.88 154.19t02.908 <0.01

Brazilian population is well-kwon to be a mixture of
different people (native’s indigenes, Caucasian,
African, European and a mixture of them). The pro-
gressive increase prevalence of obesity in Brazil justi-
fies studying the potential differences on REE in white
and non-white Brazilian obese women.

The results of the present study show that REE of
white and non-white Brazilian severely obese women
differs only after adjusted by FFM. Few studies have
measured REE in white and non-white severely obese
women. Kushner et al.** have demonstrated that REE of
Caucasian obese women was similar to that of Ameri-
can-African women. The authors have speculated that
the small sample size (n. 14 and 15 per group) could be
one of the possible explanations for the absence of no
difference in REE between the groups. Furthermore,
these researchers have not taken into consideration
period of the menstrual cycle which is responsible for a
significant fluctuation of up to 10% in metabolic rate
between the phases of the menstrual cycle.?'*? In our
study all of the women were in a follicular phase of the
menstrual cycle which not explains the difference in
REE between two groups.

Two studies are in agreement with our own study
that has demonstrated that REE of non-white obese
women was lower to that of white obese women. In the
Forman study the REE of African-American severely
obese women was 12% lower than Caucasian severely
obese women.> In the Foster study the REE of African
obese women was 5% lower than Caucasian obese
women. When these values were adjusted by FFM this
difference was 8%.*

In the present observation the exact factors affecting
REE of the two groups cannot be clearly identified, but
some possibilities can be raised. Some authors specu-
late that the REE of obese patients could be affected by
FFM,»? age, heart rate, high metabolic rate organs,’
insulin and leptin rate, inflammation and ethnic.”

In the present study, REE were different comparing
the two groups after adjustment of FFM. In white
severely obese women the FFM and CRP were corre-
lated with REE but in non-white severely obese women

REE in severe obesity
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only FFM was correlated with REE. FFM is a well-
known determinant of REE in healthy subjects as well
as in patients with various clinical conditions.* In fact,
FFM explains about 20 to 30% of the variations of
REE.” Obesity is accompanied by generalized inflam-
mation, characterized by increased plasma CRP levels
as well as by dysregulated cytokine production by
monocytes, lymphocytes and other immune cells.?3!

Although there was no difference in CRP between the
groups, a significant correlation was found between
REE and CRP and FFM only in white severely obese
women. So we could speculate that these white women
may have some degree of inflammation not found in
non-white severely obese women. More studies are nec-
essary to elucidate the exact factors that influence the
REE in non-white and white severely obese women.

The limitations of the present study include the dif-
ferent and small sample size of the two groups. That
could explain the absence of the difference in CRP
between the groups.

At conclusion, our findings showed that REE of
non-white severely obese women are lower from those
white severely obese women. The correlation of CRP
and REE found only in white women remain to be fur-
ther investigated.
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Abstract

Objective: To analyse the diets chosen by anorexic
patients and a control group, assessing several nutritional
aspects.

Method: Forty-four outpatients with an initial diagno-
sis of restrictive anorexia nervosa (normal BMI at the
time of the study) and 34 undergraduates chose their diet
from a list of common foods. Nutritional content, fre-
quency of consumption, and influence of illness and treat-
ment duration on the diet chosen were all analysed.

Results: Patients’ diets had a lower caloric content (P =
0.01). Their diets were also lower in niacin (P = 0.03), vita-
min B12 (P = 0.04), sodium (P = 0.003), zinc (P = 0.04),
phosphorus, copper and selenium (P = 0.01). Frequency
of consumption was lower among patients for bread and
cereals, meat and cured meats (P = 0.01), sweet foods (P =
0.001), and fatty and fried foods (P = 0.05), but higher for
vegetables (P =0.01).

Discussion: Patients tend to maintain some character-
istic eating patterns and modify others, not so much in
terms of therapeutic objectives but, rather, as a way of
following more closely the usual eating patterns of the
context.

(Nutr Hosp. 2009;24:682-687)
DOI:10.3305/nh.2009.24.6.4552

Key words: Diet. Anorexia nervosa. Nutrients. Micronu-
trients. Fat.

Introduction

Eating disorders (ED) are a common pathology,' the
prevalence rate of anorexia nervosa being 0.5% among
women.? Patients with ED have been reported to pre-
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ELECCION DE LA DIETA EN PACIENTES
CON ANOREXIA NERVIOSA

Resumen

Objetivo: analizar las dietas elegidas por pacientes ano-
réxicos y un grupo control, evaluando diversos aspectos
nutricionales.

Método: cuarenta y cuatro pacientes ambulatorios con
un diagnostico inicial de anorexia nerviosa restrictiva (IMC
normal en el momento del estudio) y 34 estudiantes de
bachillerato eligieron su dieta a partir de una lista de ali-
mentos habituales. Se analizaron el contenido nutritivo, la
frecuencia del consumo y la influencia de la enfermedad y la
duracion del tratamiento sobre la dieta seleccionada.

Resultados: el contenido calorico fue menor en las dietas
de los pacientes (p = 0,01). Sus dietas también contenian
menos niacina (p = 0,03), vitamina B12 (p = 0,04), sodio (p =
0,003), cinc (p = 0,04), fosforo, cobre y selenio (p = 0,01). La
frecuencia del consumo fue menor en las pacientes con res-
pecto al pan y cereales, la carne y los embutidos (p = 0,01),
los dulces (p = 0,001), y los alimentos grasos y fritos (p =
0,05), pero mayor con respecto a los vegetales (p = 0,01).

Discusion: los pacientes parecian retener ciertas carac-
teristicas de patrones de alimentacion y modificar otros,
no tanto en términos de objetivos terapéuticos sino, mas
bien, como una manera de seguir de forma mas estrecha
los patrones de alimentacién habituales del contexto.

(Nutr Hosp. 2009;24:682-687)
DOI:10.3305/nh.2009.24.6.4552

Palabras clave: Dieta. Anorexia nerviosa. Nutrientes.
Micronutrientes. Grasa.

sent a wide range of altered functioning (cardiovascu-
lar, water and electrolyte, bone, hormonal/metabolic,
haematological, neurological, gastrointestinal, renal
and skin), as well as micronutrient deficits,*® and it has
been shown that nutritional alterations contribute to
these complications and mortality*'°. In order to learn
more about the restrictions these patients place on their
food intake and to develop dietary guidelines, includ-
ing at primary care level, some studies have focused on
their eating patterns.''-*

Adolescent anorexic girls have been shown to con-
sume less fat and more fibre than their healthy peers, !
while micronutrient deficits have been observed in adult



patients."" A comparison of in-patients and controls
found a reduced macronutrient and calorie intake among
patients, although there were no differences when com-
paring the calorie intake per kilogram of body weight.'
Restrictive anorexic females have a lower fat intake than
do healthy people," it being shown that restriction is
greater during the more severe phases of the disorder,
where it has a particular effect on fats and certain
micronutrients such as calcium, retinol or ascorbic
acid.'® As regards the relationship between food intake
and binge eating and/or purging behaviour it has been
shown that calorie intake is higher on days when both
binging and purging are engaged in as compared to
when just one of these behaviours is present.'”

As regards intake and treatment it has been reported
that energy density and diet variety are greater in
patients who have regained weight compared to those
who have not, although there are no differences in the
total calorie intake.'* There also appears to be a ten-
dency to fall back on initial eating patterns as treatment
progresses, it being very difficult to maintain any
advances made in terms of increased calorie and
macronutrient intake. In our country, research has
found that patients only reach 94% of the recom-
mended intake (RI) for the Spanish population as
regards energy content, although protein intake is
maintained."” Finally, reduced calorie intake has been
found to be evident one year prior to illness onset, espe-
cially in terms of a reduction in fatty foods.

From a methodological point of view, research has
used 24-h food records,'? analysis of foods chosen by
patients'?, types of food consumed in one day," retro-
spective questionnaires about food intake,'* and even
comparative studies of two different methods, namely,
diet history and observed food intake.! The variety of
foods consumed has been analysed in less detail, as
almost all research has focused on the analysis of calo-
rie and nutrient intake. However, in other fields the
study of this variety is considered to be a good indica-
tor of nutritional status.??2 In this regard it has been
observed, for example, that bulimic patients have a
lower intake of carbohydrates from bread and cereals
than do anorexic patients or controls.?

The aims of the present study were to describe the
dietary choices of patients with anorexia nervosa and
compare them with controls, the chosen diets being
evaluated in terms of nutrients, qualitative aspects and
the degree to which they met the recommended intake
for the Spanish population. Another goal of the study
was to analyse the influence of illness and treatment
duration on food choices.

Method
Participants

Subjects were 44 out-patients (36 women and 8 men;
mean age 20.05 + 1.98) with anorexia nervosa (accord-

ing to DSM IV-RT criteria) and a normalised body
mass index (BMI). The control group comprised 34
undergraduates (27 women and 7 men; mean age 21.79
+2.49) without any eating disorder and a normal BMI.

The mean illness duration was 5.04 £ 2.22 years and
the mean treatment time was 1.62 + 1.23 years. The
assessment was conducted during established treat-
ment sessions, after obtaining written informed con-
sent for the study. BMI was calculated as the relation-
ship between weight (in kg) and height squared (in m),
the mean BMI for the patient sample being 19.95 £
1.04. The study was performed in accordance with the
Helsinki Declaration of 1975, and the research proto-
col for the study was approved by the Ethical Commit-
tee of the Institute of Behavioural Sciences (Seville,
Spain). In the case of controls the assessment was con-
ducted in the context of their academic studies, and
once again prior written informed consent was
obtained. In this case the research was approved by the
Department of Nutrition and Bromatology, Pablo de
Olavide University (Seville, Spain).

Choice of foods

Patients were given a set of cards, on each of which
was written a type of food. These foods were drawn from
a list of the most widely-consumed foods in the geo-
graphical area of the study, this comprising the follow-
ing groups: cereals, dairy products, vegetables, meat,
fish, eggs, pulses, fruit, cured meats, oils and fats, and
sweet foods. For each food there were several cards
showing different amounts of the food in question, both
in grams and in measures commonly used at home.

Drawing up a diet

During the assessment each patient, in the presence
of a therapist, was asked to choose the foods for their
diet over a week, which had to include five servings a
day. They were also able to choose amounts, method of
preparation and any condiments. The same procedure
was conducted with the control group. The therapist
noted the choices made for subsequent nutritional
assessment. Any doubts regarding amounts were
resolved with the help of photographs showing the
measures usually used at home.

Nutritional assessment of the chosen diet

The calculation program designed by the Centre for
Advanced Studies in Nutrition and Dietetics (CES-
NID) of the University of Barcelona* was used to
assess calorie content, macronutrients and the propor-
tion of calories derived from them, micronutrients and
trace elements. The frequency with which foods were
chosen was also evaluated.

Anorexia nerviosa
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Table I
Protein, fat, carbohydrate and fibre content
(mean = SD) of the diets chosen

Control group AN group P
(n=34) (n=44)

Protein (g) 81.00+7.29 7290 £16.82 0.01
Animal proteins (g) 48.17+4.15 45.47 £ 10.65 NS
Vegetal proteins (g) 32.83+4.57 27.43+10.83 0.02
Fats (g) 84.02+£9.91 75.11£23.75 0.04
SFA (g) 2552352 2243£6.21 0.01
MUFA (g) 40.91£5.20 36.25+10.82 0.02
PUFA (g) 9.11+1.06 8.15+1.98 0.01
PUFA/SFA (g) 0.35£0.30 0.36£0.31 0.04
Cholesterol (mg) 351.91£52.27 333.09£79.27 NS
Carbohydrates (g) 246.85£29.59 21202+ 6548 0.005
Monosaccharides
and Disaccharides (¢) 94.58 £ 8.60 89.95+ 13.10 NS
Polysaccharides (g) 144.58 £24.28 117.70 £ 54.68 0.009
Fibre 23821252 23.54£4.03 NS

'Student’s £ test.
SFA: saturated fatty acids; MUFA: monounsaturated fatty acids; PUFA: polyunsatu-
rated fatty acids.

Recommended daily allowance (RDA)

Subjects were classified according to the degree to
which they reached the RDA for the Spanish popula-
tion, as set out in the Table of Recommended Energy
and Nutrient Intake for the Spanish Population® and
taking into account their age, sex and activity levels.

Characteristics of the diet

The Mediterranean Diet Pyramid published by the
Spanish Society for Community Nutrition (SENC)*
was used to determine the degree to which the chosen
diets matched the guidelines.

Statistical analysis

Data are presented as means and standard devia-
tions. The chi-squared test was used to determine the
differences between proportions and the Student’s ¢
test to analyse differences between the groups. The
relationship between variables was expressed by
means of the Pearson correlation coefficient (r). In all
cases the level of significance was set at P <0.05.

Results

Calorie and macronutrient content

The diet chosen by patients had a lower mean calorie
content than that of controls (1,815.74 £ 508.38 vs.

Table IT
Vitamin content of the diets chosen (mean = SD)

Control group AN group

(n=34) (n=44) s
Vitamin A (Lg) 1,068.42 £307.56  1,087.86 £ 305.85 NS
Thiamine (mg) 1.39£0.18 1.29£0.34 NS
Riboflavin (mg) 1.75+0.20 1.67 £0.41 NS
Niacin (mg) 36.76 £ 3.75 3381+7.14 0.03
Pantothenic acid (mg) 5.76 £0.50 542+1.03 NS
Vitamin B6 (mg) 2.89+1.04 223+£0.56 NS
Folate (lug) 347.24 £53.26 347.17 £74.34 NS
Vitamin B12 (ug) 3.99+0.72 3.60 £0.92 0.04
Biotin (lig) 38.07+13.45 34.84 £ 6.62 NS
Vitamin C (mg) 185.64 +26.25 198.81+36.11 NS
Vitamin D (1g) 191£1.01 1.82£1.14 NS
Vitamin E (lg) 9.21+£0.93 9.13+1.23 NS
Vitamin K (ug) 229.62 £58.39 229.22 £ 62.81 NS

'Student’s  test.

2,123.94 £ 220.61 kcal/day; P = 0.01). The content of
carbohydrates, proteins and fats was also lower among
patients. The relationship between unsaturated and sat-
urated fats (MUFA + PUFA/SFA) was not signifi-
cantly different between patients and controls (1.97 vs.
1.96), the same being found for the relationship
PUFA/SFA (0.36 vs. 0.35). Neither were there any sig-
nificant differences in terms of fibre content. These
data are shown in table I.

Micronutrient content

There were significant differences between the
groups in the dietary content of niacin (P = 0.03) and
vitamin B12 (P = 0.04). There were no significant

Table IIT
Presence of minerals and trace elements in the
diets chosen (mean £ SD)

Control group AN group P
(n=34) (n=44)

Sodium (mg) 2211.41+40448  1.819.36+653.75  0.003
Potassium (mg) 3,380.26 £ 341.93 3,220 £ 531.75 NS
Calcium (mg) 803.14 £ 83.60 77643 £130.07 NS
Phosphorus (mg) 1,39250+126.27  1,279.27+235.89  0.01
Magnesium (mg) 295.14 £26.74 278.86 £ 51.66 NS
Iron (mg) 1397+ 1.88 1297+£3.73 NS
Zinc (mg) 8.73+1.13 7.81+2.37 0.04
Copper (mg) 438+198 075043 0.01
Selenium (ug) 11432+ 14.10 101.43 £28.64 0.01
lodine (ug) 94.08 + 13.56 105.29 £35.19 NS
Manganese (mg) 2.55£0.50 2.81£0.82 NS
Chlorine (mg) 1,997.20£236.14 18258448543 NS

'Student’s  test.
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differences for the other micronutrients, although with
the exception of vitamin A and vitamin C the amounts
tended to be lower among patients. As regards minerals
and trace elements the amount of sodium (P = 0.003),
phosphorus (P = 0.01), zinc (P = 0.04), copper (P =
0.01) and selenium (P = 0.01) was lower for patients.
These data are shown in tables II and III.

Choice of foods

Among patients the following food groups were
chosen less often: bread and cereals (P =0.01), meat (P
=0.01), cured meats (P = 0.01), fatty foods (P = 0.05),
sweet foods (P = 0.001) and fried foods (P = 0.05).
Vegetables were chosen more often by patients (P =
0.01). These results are given in table I'V.

Dietary Reference Intake (DRI)

There were significant differences between the pro-
portions of patients and undergraduates who reached
the DRI for thiamine (88.6% vs. 100%, respectively; P
=0.05), vitamin B6 (77.3% vs. 97.1%, respectively; P
=0.01), calcium (31.8% vs. 58.8%, respectively; P =
0.01), iron (20.5% vs. 47.1%, respectively; P = 0.01)
and copper (86.4% vs. 100%, respectively; P = 0.02),
although a higher proportion of patients compared to
controls reached the DRI for folate (25% vs. 8.8%,
respectively; P =0.05).

Influence of illness and treatment duration
on the diet chosen

Duration of illness was not significantly correlated
with the choice of foods. As regards nutrients there was
a negative and significant correlation with the lipid
profile of the chosen foods when patients had been
diagnosed for nine years or more. In this case the corre-
lations were as follows: with total lipids, r = -0.62 (P =
0.04); with SFA, r =-0.63 (P = 0.04); with MUFA r =
-0.60 (P = 0.04); and with PUFA, r = -0.59 (P = 0-04).
The negative correlation (r = -0.30) between illness
duration and the cholesterol content of the chosen
foods was not significant.

As regards the duration of treatment there was a pos-
itive and significant correlation with sweet foods (r =
0.33; P =0.04), but no significant correlations were
observed for any other type of food.

Food pyramid for the Spanish population

In terms of the guidelines published by the Spanish
Society for Community Nutrition® the only difference
between the two groups concerned the amount of vege-
tables consumed, for which the recommended daily

Table IV
Food frequency (mean £ SD)

Control group AN group

(n=34) (n=44) s
Bread and cereals® 244 £0.50 1.97+0.87 0.01
Rice and pasta® 4.88+1.73 434 +2.58 NS
Vegetables® 1.20£0.53 204£1.27 0.01
Pulses® 1.14 £ 0.60 0.90£0.76 NS
Fruits® 2.11£0.40 231£0.56 NS
Milk, yogurt, and cheese  1.29 £0.46 120+ 0.40 NS
Potatoes 452+ 1.72 422+ 1.85 NS
Meat® 529+1.52 406+ 1.63 0.01
Fish® 4174135 379+ 1.63 NS
Eggs® 391£2.19 395+£2.17 NS
Cured meats® 370+ 1.80 247+ 1.84 0.01
Fats® 1.08 £0.90 0.70 £0.56 0.05
Sweet foods® 341+ 151 204+ 1.19 0.001
Fried foods® 397+ 1.54 3.09£1.99 0.05
'Student’s  test.
*Times/day.
"Times/week.

intake (a minimum of two portions) was achieved by
patients but not by controls (table V).

Conclusion

The diets chosen by ED patients had a lower content
of total protein and plant-based proteins, fats (except
cholesterol), carbohydrates and polysaccharides, this
being in line with the findings of previous studies.!"!*1¢
In contrast to other studies we found no differences in
the amount of fibre.'

Table V
Fit ot both sample groups to the Mediterranean Diet
Pyramid published by the Spanish Society for
Community Nutrition (SENC) in 2004

Control group AN group
(n=34) (n=44)
Fish and shellfish (3-4 times/week) Yes Yes
Meat/poultry (3-4 times/week) Excess Excess
Eggs (3-4 times/week) Yes Yes
Pulses (2-4 times/week) Deficit Deficit
Nuts and dried fruits (3-7 times/week) Deficit Deficit
Dairy products (2-4 times/day) Deficit Deficit
Vegetables (2 times/day) Deficit Yes
Fruit (°3 times/day) Deficit Deficit
g{r-%ag,rgzsr;:;;;,)nce, pasta, potatoes Yes Yes
Fats (occasional consumption) Excess Excess
Sweet foods (occasional consumption) Excess Excess
Cured meats (occasional consumption) Excess Excess

Anorexia nerviosa
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Analysis of diet quality according to the lipid
profile* revealed PUFA/SFA and (MUFA + PUFA)/
SFA indices below the recommended levels (PUFA/
SFA > 0.5 and [MUFA + PUFA]/SFA32), thus indicat-
ing that the diets chosen by both groups were rather
unhealthy; this contrasts with the findings of other
authors.”? As regards cholesterol both groups con-
sumed more than the recommended amount (< 300
mg/day), which confirms the somewhat unhealthy
nature of their choices.

In terms of micronutrients the amount of sodium was
adequate in both groups (< 3,000 mg/day), it being sig-
nificantly below the recommended level in patients.
The relationship between vitamin B6 and proteins
(> 0.02) was also adequate (0.03 in both groups). In
line with previous reports'® most patients (68.2%)
failed to reach the recommended levels for calcium
intake and only 4.5% received enough vitamin D.
These data differ considerably from those of one recent
report,'? although any comparison should be made with
caution as the patients in that study included supple-
ments in their diet. The low levels of calcium and vita-
min D are relevant as regards the loss of bone density,
although other factors are also involved in this loss.??!
In contrast to previous studies'® most patients (79.5%)
did reach recommended levels for vitamin A and all of
them did so for vitamin C. As regards thiamine and
riboflavin only a small percentage of patients failed to
reach the recommended levels, this being consistent
with previous findings.' The lower levels of selenium
in the diets chosen by patients also coincide with the
results of an earlier study," as do the findings for vita-
min B12 and niacin. In addition, both this and the pre-
sent study found lower levels of phosphorus in diets.

With respect to the foods chosen, patients followed a
characteristic pattern:** the diet they drew up was
guided by the basic distinction between “good” (per-
mitted) and “bad” (prohibited) foods, there being lower
amounts of bread and cereals, meat, cured meats, fat,
and sweet and fried foods. In contrast, their consump-
tion of vegetables was higher. This highlights the need
to adopt a dietetic and nutritional perspective in order
to help patients attain a varied and balanced diet, one
that includes all the food groups and in which each
group contains a wider range of foods. In this regard,
attaining normal eating habits is considered to be a bet-
ter option than offering these patients a special diet of
some kind.* It is known that in the context of ED, nutri-
tional status may determine the success or failure of
psychological treatments,* and therefore it is essential
that eating patterns based on “good” and “bad” foods
are substituted with a sufficient and balanced diet.

The present results suggest that illness duration is
negatively correlated with the amount of fat in the diet,
and this becomes significant in the more chronic
patients. This reduced fat content has been repeatedly
reported in previous studies.!'!!+16

When considering the duration of treatment it can be
seen how enormously difficult it is to change the eating

habits of patients. The only observed increase was in
the consumption of sweet foods which, although it may
be desirable from a psychological point of view (in that
it implies facing the fear of certain foods), is not a good
outcome in nutritional terms. This illustrates how
patients with anorexia nervosa find it very difficult to
change and to maintain any change, and they repeat-
edly fall back on old eating habits."

In the present study it is noteworthy that not only do
the majority of patients fail to reach the DRI for pan-
tothenic acid, folate, vitamin D, calcium, magnesium,
iron, iodine and zinc, but that something similar occurs
among the undergraduate controls. The findings for the
patient group have been repeatedly reported in previous
studies,??*3¢ whereas in the case of healthy —and espe-
cially young— people some authors are now proposing
the increased intake of certain micronutrients to compen-
sate for the deficits that are commonly found.”

In addition to the tendency of patients to resort back to
the eating habits associated with their illness the results
also suggest a desire to design a diet that, broadly speak-
ing, corresponds to the norm in our context. In recent
years the Spanish diet has, overall, increased the propor-
tion of energy derived from proteins and fats, and
although this situation is beginning to improve some
authors have reported that as much as 42% of dietary
energy comes from fat.* As regards quality we also
found the lipid profile to be inadequate. The increased
consumption of meat in Spain is also reflected in our two
groups, and this is also the case for sweet foods and
cured meats. While Spanish people are reported to con-
sume more fruit and vegetables than is the case in many
neighbouring countries,* our undergraduate controls did
not meet the requirements of the healthy eating pyramid
for the Spanish population, although patients did meet
the recommended level for vegetables.

The present study does have a number of limitations.
Firstly, the choice of foods for the proposed diet may
not coincide exactly with what patients actually ended
up eating. Therefore, as a complement to the present
research it would be necessary to investigate the extent
to which a chosen diet matches the foods that are actu-
ally eaten. Another issue is that the choices made by
patients may be subject to a degree of desirability bias
due to the presence of the therapist, in other words,
they may have chosen what they thought their therapist
would approve of. Although the results do not appear
to support this notion any future research would need to
control for this possible effect. A further issue concerns
family interventions. According to reports from the
patients themselves the diets they chose freely differed
from those that they regularly follow at home, and
therefore it would be necessary to assess the extent to
which the nutritional guidelines presented in the thera-
peutic context correspond to the eating habits followed
in the family context.

The results support the need for the treatment of ED
to include dietetic and nutritional work. They also
highlight the strong tendency among patients to main-
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tain certain eating patterns and modify others; how-
ever, this is done not so much in terms of therapeutic
objectives but, rather, as a way of following more
closely the usual eating patterns of the context in which
they live, especially as regards micronutrients and the
degree to which their diet matches the RDA and the
food pyramid proposed for this context.
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Resumen

Introduccion: Recientemente se ha descrito un polimor-
fismo (1359 G/A) del receptor CB1, presentando el alelo A
una frecuencia elevada en poblacion europea. El objetivo de
nuestro estudio fue evaluar el efecto del polimorfismo
(G1359A) del receptor CB1 en parametros antropométri-
cos, factores de riesgo cardiovascular y niveles de adipocito-
quinas en una muestra de pacientes con obesidad moérbida.

Material y métodos: Se analiz6 una muestra de 66
pacientes con obesidad mérbida. A todos los pacientes se
les determinaron el peso, la presion arterial, glucemia en
ayunas, proteina C reactiva (PCR), insulina, colesterol
total, LDL-colesterol, HDL-colesterol, triglicéridos y adi-
pocitoquinas, asi como el genotipo del polimorfismo
C1359A del receptor CB1 endocanabinoide.

Resultados: Un total de 38 pacientes (57,6 %) presentaron
un genotipo G1359G (grupo salvaje) y 28 pacientes G1359A
(42,4%) (grupo mutante). El peso (117,4 + 17,4 kg vs 109,4 £
13,8 kg: p < 0,05), indice de masa corporal (45,4 +4,7vs 43,3
+3,4: p <0,05), masa grasa (60,1 + 13,4 kg vs 53,6 £ 12,8 kg: p
< 0,05), la circunferencia de la cintura (126,3 + 10,8 cm vs
122,9 + 12,6 cm: p < 0,05), proteina C reactiva (11,2 + 8,8
mg/dl vs 7,8 + 4,6 mg/dl: p < 0,05), insulina (23,5 + 19,8
mUI/L vs 18,4 £ 17,1 mUI/L: p <0,05) y HOMA (6,46 £ 6,2 vs
4,70 + 4,6: p < 0,05) fueron inferiores en los obesos mérbidos
con el genotipo G1359A, el resto de parametros no mostra-
ron diferencias estadisticamente significativas.

Conclusion: La presencia del alelo A1359 del receptor CB1
en pacientes con obesidad morbida se relaciona con un menor
peso, indice de masa corporal, masa grasa y circunferencia de
la cintura, asi como con un mejor perfil metabdlico, con valo-
res mas bajos de insulina, HOMA y proteina C reactiva.
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G1359A POLYMORPHISM OF THE CANNABINOID
RECEPTOR GENE (CNR1) ON ANTHROPOMETRIC
PARAMETERS AND CARDIOVASCULAR RISK
FACTORS IN PATIENTS WITH MORBID OBESITY

Abstract

Background: A polymorphism (1359 G/A) of the CB1
gene has been described, it was reported as a common
polymorphism in European populations. The aim of our
study was to investigate the influence of this polymor-
phism of CB1 receptor gene on obesity anthropometric
parameters, cardiovascular risk factors and adipocy-
tokines in morbid obese patients.

Design: A population of 66 morbid obese patients was
analyzed. An indirect calorimetry, tetrapolar electrical
bioimpedance, blood pressure, a serial assessment of
nutritional intake with 3 days written food records and
biochemical analysis (lipid profile, adipocytokines,
insulin, CRP and lipoprotein-a) were performed. The sta-
tistical analysis was performed for the combined G13594
and A1359A as a group and wild type G1359G as second
group, with a dominant model.

Results: Thirty eight patients (57.6 %) had the geno-
type G1359G (wild type group) and 28 (42.4%) patients
G1359A (40.0%) (mutant type group). Weight (117.4 *
17.4 kg vs 109.4 + 13.8 kg: p < 0.05), BMI (45.4 + 4.7 vs
43.3 + 3.4: p < 0.05), fat mass (60.1 + 13.4 kg vs 53,6 + 12.8
kg: p < 0.05), waist circumference (126.3 £ 10.8 cm vs
122.9 £ 12.6 cm: p < 0.05), C reactive protein (11.2 + 8.8
mg/dl vs 7.8 = 4.6 mg/dl: p < 0.05), insulin (23.5 + 19.8
mUI/L vs 18.4 + 17.1 mUI/L: p < 0.05) and HOMA (6.46 +
6.2 vs 4.70 £ 4.6: p < 0.05) were lowers in patients with
G1359A genotype. No differences were detected between
groups in other parameters.

Conclusion: The mutant genotype G1359A is associ-
ated with a better cardiovascular profile (weight, BMI,
fat mass, waist circumference, insulin, HOMA and c reac-
tive protein) than wild type group.

(Nutr Hosp. 2009;24:688-692)
DOI:10.3305/nh.2009.24.6.4553

Key words: Adipocytokines. Cannabinoid receptor. Obe-
sity. Polimorphism. Cardiovascular risk factors.
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Introduccion

El tejido adiposo se considera en la actualidad un
6rgano endocrino capaz de enviar sefiales que modulan
el apetito, el gasto energético, la resistencia a la insu-
lina, asi como los procesos inflamatorios'.

Dentro de la complejidad de funcionamiento de este
tejido, en la dltima década se ha redescubierto el papel del
sistema endocanabinoide. Desde la antigiiedad se cono-
cen los efectos psicologicos de Cannabis sativa
(marihuana), incluyendo su efecto sobre el apetito y el
peso corporal?, sin embargo las bases bioldgicas de estas
relaciones han sido descritas recientemente®*. Este sis-
tema consiste en dos ligandos endégenos; el 2-arachido-
noylglycerol (2-AG) y anandamide (ADA) y dos tipos de
receptores acoplados a proteinas G. El receptor endoca-
nabinoide tipo-1 (CB1), localizado en diversas localiza-
ciones del cerebro y en tejidos periféricos como el tejido
grasoy el receptor CB2, localizado fundamentalmente en
el sistema inmune®. El interés por este sistema se ha incre-
mentado al demostrarse como en estudios de animales
conuna deleccién del receptor CB 1, presentaban un feno-
tipo delgado y eran resistentes a la obesidad inducida por
una dieta rica en grasa®. Recientemente se ha descrito un
polimorfismo (1359 G/A) de este receptor que produce
una sustitucién de G a A en la posicién 1359 en el codon
435 (Thr), presentando el alelo A una frecuencia en
poblacién europea que oscila entre el 24-32%7 (A).

Teniendo en cuenta esta relacién entre el sistema
endocanabinoide y aspectos metabélicos®, nos propusi-
mos evaluar estas asociaciones en pacientes con obesi-
dad moérbida. El objetivo de nuestro estudio fue evaluar
el efecto del polimorfismo (G1359A) del receptor CB1
en parametros antropométricos, factores de riesgo car-
diovascular y niveles de adipocitoquinas en una mues-
tra de pacientes con obesidad mérbida.

Pacientes y métodos
Pacientes

Se analiz6 de manera prospectiva una muestra de 66
obesos mdrbidos (indice de masa corporal > 40). Los
pacientes fueron evaluados en una Unidad de Nutricién
Clinica y firmaron un consentimiento informado para par-
ticipar en el estudio. Los criterios de exclusion fueron una
historia previa de patologia isquémica cardiovascular o
cerebral en los 36 meses previos, elevacion del colesterol
> 300 mg/dl, triglicéridos > 400 mg/dl, presién arterial >
140/90 mmHg, glucosa en ayunas > 126 mg/dl, asi como
la toma de cualquier formaco que pudiera modificar el
metabolismo lipidico o de 1oS hidratos de carbono.

Procedimiento

A todos los pacientes se les determinaron el peso, la
presion arterial, glucemia en ayunas, proteina C reac-

tiva (PCR), insulina, colesterol total, LDL-colesterol,
HDL-colesterol, triglicéridos y adipocitoquinas (lep-
tina, adiponectina, resistina, TNFa, e interleukina 6).

Genotipado del receptor CB1

Los cebadores (Oligonucleotide primers) y las son-
das para los experimentos fueron disefladas mediante
el programa Beacon Designer 4.0 (Premier Biosoft
International®, LA, CA). La reaccién en cadena de la
polimerasa (RCP)se realiz6 con 50 ng DNA genémico,
0.5 UL de primers (primer forward: 5°’-TTC ACA GGG
CCG CAG AAA G-3’;andreverse 5°-GAG GCATCA
GGC TCA CAG AG-3’), y 0.25 uL de cada sonda
(sonda salvaje: 5’-Fam-CTG TCT CAG GCC CCA
AGG CAG G-BHQ-1-3’) y (sonda mutante: 5’-Texas
red- ATC AAG AGC ACA GTC AAG ATT GCC -
BHQ-1-3) en un volumen final de 25 uL (Termocicla-
dor iCycler IQ (Bio-Rad®), Hercules, CA). El DNA fue
desnaturalizado a 95°C durante 3 min; posteriormente
de realizaron 50 ciclos de desnaturalizacién a 95°C
durante 15 s, y anillamiento a 59.3° durante 45 s). La
RCP se realizé en un volumen final de 25 uL que conte-
nia 12.5 pL de IQTM Supermix (Bio-Rad®, Hercules,
CA) con “hot start Taqg DNA polymerase”.

Determinaciones bioquimicas

Las concentraciones de colesterol y triglicéridos se
determinaron mediante ensayos enzimocolorimétricos
(Technicon Instruments, Ltd., New York, N.Y., USA).
Los niveles de HDL colesterol se determinaron enzi-
maticamente en el sobrenadate tras precipitacién con
dextrano sulfato-magnesico.

Los niveles de glucosa se determinaron mediante un
método automatizado de glucosa oxidasa (Glucose
analyser 2, Beckman Instruments, Fullerton, Califor-
nia). La insulina fue medida mediante un ensayo enzi-
mocolorimétrico (Insulina, WAKQO Pure-Chemical
Industries, Osaka, Japan) y se determind la resistencia
a la insulina mediante el modelo “homeostasis model
assessment for insulin sensitivity” (HOMA ).

La proteina C reactiva (PCR) de determiné mediante
immunoturbimetria (Roche Diagnostcis GmbH,
Mannheim, Germany), con un rango de normalidad de
(0-7 mg/dl) y una sensibilidad analitica de 0,25 mg/dl.

Adipocitoquinas

La resistina fue medida mediante ELISA (Bioven-
dor Laboratory, Inc., Brno, Czech Republic) con una
sensibilidad analitica de 0,2 ng/ml y un rango de nor-
malidad de 4-12 ng/ml. La leptina fue medida mediante
ELISA (Diagnostic Systems Laboratories, Inc., Texas,
USA) con una sensibilidad de 0,05 ng/ml y un rango de
normalidad de 10-100 ng/ml. La adiponectina fue
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determinada mediante ELISA (R&D systems, Inc.,
Mineapolis, USA) con una sensibilidad de 0,246 ng/ml
y un rango de normalidad de 8,65-21,43 ng/ml. La
interleukina 6 y el TNFo fueron medidos por ELISA
(R&D systems, Inc., Mineapolis, USA) con una sensi-
bilidad de 0,7 pg/ml y 0,5 pg/ml, respectivamente. Los
valores de normalidad fueron para IL6 de (1,12-12,5
pg/ml) y para TNFa (0,5-15,6 pg/ml).

Calorimetria indirecta

Para la determinacién del gasto energético, los
sujetos fueron evaluados en una Unidad Metabdlica.
Tras doce horas de ayuno y reposo, los pacientes fue-
ron sometidos en condiciones homogeneas a una
calorimetria mediante mascara ajustable (Med-
Gem;Health Tech, Golden, USA). Se calcularon el
gasto energético basal (kcal/dia) y el consumo de
oxigeno (ml/min)*.

Determinaciones antropométricas

El peso fue medido mediante una bascula con una
precision de 0,1 kg y el indice de masa corporal se cal-
culé con la férmula (peso/talla?). Se determiné el peri-
metro de la cintura y de la cadera para calcular el indice
cintura cadera (ICC). Se realiz6 una impedanciometria
tetrapolar para determinar la composicién corporal!
(Biodynamics Model 310e, Seattle, WA, USA). Se uti-
lizaron la resistencia y la reactancia para calcular el
agua corporal total, la grasa y la masa libre de grasa.

La presion arterial fue determinada 2 veces con el
paciente en reposo mediante un esfingomanémetro de
mercurio y se realizé el promedio de las dos determina-
ciones.

Ingesta dietética

Los pacientes fueron encuestados durante 3 dias
mediante un registro escrito de 24 horas para evaluar su
ingesta dietética. Los registros fueron evaluados por un
dietista utilizando un software con bases de alimentos
nacionales'?. El ejercicio fisico realizado por los
pacientes fueron 3 sesiones de ejercicio aerébico de
una hora.

Andlisis estadistico

El tamafio muestral fue calculado para detectar una
diferencia de peso de 3 kg con un poder del 90% y un
error alfa del 5% (n=65). Los resultados se expresaron
como media * desviacién estandard. La normalidad de
las variables fue analizada mediante el test de Kolmo-
gorov-Smirnov. Las variables cuantitativas con una
distribucion normal fueron analizadas con el test t de

Student’s. Las variables no paramétricas fueron anali-
zadas con los tests W-Wilcoxon test y U Mann Whit-
ney. Las variables cualitativas fueron analizadas con el
test de la chi-cuadrado, con la correccion de Yates
cuando fue necesario y el test de Fisher. El andlisis
estadistico fue realizado con la combinacién de los
genotipos (G1359A y A1359A como grupo mutante) y
del genotipo G1359G como grupo salvaje (modelo
dominante). Se consideré estadisticamente significa-
tiva una p inferior a 0,05.

Resultados

Un total de 66 pacientes obesos mérbidos fueron
reclutados, firmando el consentimiento informado. La
edad media de los pacientes fue de 48,1 £ 16,1) afios
con un indice de masa corporal (IMC) de 44,4 £4,7,
con un total de 17 varones (25,8%) y 49 mujeres
(74,2%).

Un total de 38 pacientes (10 varones/28 mujeres)
(57,6%) presentaron un genotipo G/359G (grupo sal-
vaje) y 28 pacientes (7 varones/21 mujeres) G/359A
(42,4%) (grupo mutante).

La tabla I muestra las variables antropométricas. El
peso, indice de masa corporal, masa grasa y circunfe-
rencia de la cintura fueron inferiores en los obesos mor-
bidos con el genotipo G1359A, el resto de pardmetros
no mostraron diferencias estadisticamente significati-
vas entre ambos grupos.

La tabla Il muestra los factores de riesgo cardiovas-
cular. Los niveles de proteina C reactiva, insulina y
HOMA fueron significativamente inferiores en los
pacientes con genotipo mutante. No se detectaron dife-
rencias estadisticamente significativas en el resto de
parametros.

Tabla I
Variables antropométricas
Pardmeiros GI359G (G1359A)
(n=235) (n=28)
IMC 45447 433+34
Peso (kg) 1174174 109,4+13,8°
MLG (kg) 55,6£6,9 539+7,1
MG (kg) 60,1 £134 53,6+128
CC(cm) 126,3£10,8 1229+12,6°
ICC 0,93+0,1 0,92£0,07
TAS (mmHg) 1393114 1357+138
TAD (mmHg) 88479 86,1£9,2
GEBi(kcal/dfa) 2213511 22791812

IMC: Indice de masa corporal. MLG: Masa libre de grasa. MG: Masa grasa. CC:
Circunferencia de la cintura. ICC: Indice cintura cadera. TAS: Tension arterial
sistolica. TAD: Tension arterial diastélica. GEB: Gasto energético basal. (*) P <0,05.

690 Nutr Hosp. 2009;24(6):688-692

D. A. de Luis y cols.



Tabla II
Factores de riesgo cardiovascular

Tabla IV
Niveles séricos de adipocitoquinas

Pardmetros G1359G (GI1359A) Parimetros G1359G (G13594)
(n=238) (n=28) (n=238) (n=28)
Glucosa (mg/dl) 105,2£23.3 102,6 £13,8 IL 6 (pg/ml) 4339 4634
Col-Total (mg/dl) 206,60 £32,7 199,9 £40,5 TNF-ce (pg/ml) 6,749 6916,2
LDL-col. (mg/dl) 128,1£26,6 121,1£36,4 Adiponectina (ng/ml) 44,1+£32,1 38,4£29,8
HDL-col. (mg/dl) 52,7£104 551119 Resistina (ng/ml) 41£17 46+3,1
TG (mg/dl) 138,7£61,9 116,4+443 Leptina(ng/ml) 1342+ 1089 13511148
Insulina (mUI/L) 23,5+19.8 184+17,1 IL-6: Interleukina 6. No existieron diferencias estadisticamente significativas.
HOMA S4662 470446 metabdlico en los pacientes con obesidad mérbida. Los
PCR (mg/dl) 112488 7814.6' conocimientos de la literatura permiten intuir una rela-

Col: Colesterol total. TG: Trigliceridos. PCR: protefna ¢ reactiva. HOMA: Homeosta-
sis model assessment.

La tabla III muestra la ingesta dietética de estos
pacientes, siendo similar en ambos grupos. En la tabla
IV se muestran los niveles de adipocitoquinas, presen-
tando ambos genotipos los mismos niveles de leptina,
resistina, adiponectina, interleukina 6 y TNF alfa.

Discusion

El principal hallazgo de nuestro estudio es la asocia-
cién del genotipo G1359A con unos niveles mas bajos
de proteina C reactiva, insulina y HOMA que los
pacientes con genotipo G1359G del receptor endoca-
nabinoide CB1.

No existe una clara explicacion fisiopatoldgica de esta
relacién existente entre el genotipo G1359A y el perfil

Tabla III
Encuesta nutricional con ingestas dietéticas

Pardmetros GI359G (G13594)

(n=38) (n=26)
Energfa (kcal/dia) 1.727,1£520 1.7189£511
CH (g/ dia) 171,7£60,1 17241619
Grasa (g/ dia) 74,8 +28,9 73,4+21,8
Grasa-S (g/ dfa) 21,811 213+11,5
Grasa-M (g/ dfa) 356+103 352+125
Grasa-P (g/dia) 7,2+4,0 74+38
Protefna (g/dia) 85,2+21,3 83,9+21,5
Ejercicio (hs./semana) 141£3,0 1,39£32
Fibra dietética 143162 14216,1

CH: Carbohidratos. Grasa S: grasa saturada. Grasa-M: grasa monoinsaturada. Grasa-
P: grasa poliinsaturada. No existieron diferencias estadisticamente significativas.

cién entre la actividad del sistema endocanabinoide a
nivel central, el comportamiento nutricional y los para-
metros metabdlicos®. De este modo la presencia de este
polimorfismo podria convertirse en un factor de preven-
cién frente a parametros antropométricos y bioquimicos
relacionados con el riesgo cardiovascular en los pacien-
tes obesos. Por otra parte, el receptor CB1 se expresa a
nivel periférico, pudiéndose relacionarse con el control
metabdlico del paciente obeso. Se ha detectado una regu-
lacién negativa de la amida hidrolasa de dcidos grasos en
pacientes obesos a nivel del tejido adiposo, pudiendo
contribuir a modular la actividad endocanabinoide'.

En relacién a la prevalencia del genotipo mutado,
nuestro trabajo presenta una prevalencia (42,4%) simi-
lar a la de otros estudios; 43,5%" y 33,1%'°, aunque
superior a la referenciada se ha encontrado en otros tra-
bajos; 19,6%"".

Con respecto a la relacién de este polimorfismo del
receptor canabinoide CB1 con los datos antropométri-
cos de pacientes obesos, otros trabajos como el de
Gazerro y cols.® con el mismo polimorfismo
(G1359A) y también con otros polimorfismos de el
receptor CB1 (A3813G, A4895G, G1422A A3813Ay
A4895A)%, Por ejemplo, el alelo 1422 A muestra un
mayor riesgo de obesidad en varones y el alelo 3813G"
se relaciono con un mayor depdsito de grasa abdomi-
nal. Estos resultados han sido descritos por Benzinou y
cols.” con los polimorfismos A10908G y T5489C del
receptor CB1. La variabilidad en la prevalencia de este
polimorfismo, asi como la diferente fuerza de asocia-
cién con parametros antropométricos y bioquimicos,
pueden reflejar la complejidad en la interaccién entre
las caracteristicas genéticas de los pacientes y la inte-
raccioén con el ambiente. Por otra parte el disefio de los
trabajos referenciados puede también intervenir en los
resultados obtenidos. Los diferentes criterios de inclu-
sién utilizados, como por ejemplo indice de masa cor-
poral y edad de los pacientes, asi como la ingesta dieté-
tica que no ha sido controlada en ninguno de los
estudios previamente publicados.

Con respecto a las modificaciones bioquimicas, el tra-
bajo de Ravinet y cols.® muestra como los ratones defi-
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cientes en el gen del receptor CB-1 eran mas delgados y
resistentes a aumentar de peso con dietas hipercaldricas,
mostrando unos niveles de leptina e insulina inferiores.
En nuestra muestra de pacientes con obesidad mérbida,
los niveles de insulina, HOMA y proteina C reactiva fue-
ron inferiores en los individuos con el alelo mutado
(A1359), siendo muy similares a los resultados obteni-
dos por Gazeerro y cols.”. Esta asociacion del alelo
A1359 con un mejor perfil metabdlico ha sido también
descrito por Alberle y cols."” en un estudio de interven-
cion. En este trabajo los pacientes obesos con un alelo A
del receptor CB1 y tras ser sometidos a una dieta hipoca-
l6rica presentaban una mayor disminucion de peso y de
LDL colesterol que los pacientes con el genotipo sal-
vaje. Posiblemente la explicacion para esta asociacion
metabdlica pueda deberse a la modulacion que realiza el
sistema endocanabinoide a través del receptor CB1 en
una gran cantidad de vias metabdlicas a nivel celular.
Por ejemplo en el tejido adiposo marrén, el tratamiento
con antagonistas del receptor CB1 es capaz de estimular
el gasto energético, mediado por la disipacion de energia
a través de la produccion de calor mitocondrial®'. Otra
posible via metabdlica es la sobreexpresion de adiponec-
tina inducida por los antagonistas del receptor CB1,
demostrada in vitro en la linea adipocitaria 3T3 F442A2
e in vivo en ratones obesos?. No obstante nuestro trabajo
no ha conseguido demostrar esta via de las adipocitoqui-
nas, no detectando ninguna diferencia en los niveles séri-
cos entre ambos genotipos. Una tercera via metabdlica,
pudiera ser una accién directa del propio receptor sobre
el metabolismo lipidico y de los hidratos de carbono, de
este modo se han descrito alteraciones en el perfil lipi-
dico relacionadas con variantes genéticas del receptor
CBl1, sin existir ninguna relacién con el indice de masa
corporal®.

En conclusion, la presencia del alelo A1359 del
receptor CB1 en pacientes con obesidad morbida se
relaciona con un menor peso, indice de masa corporal,
masa grasa y circunferencia de la cintura, asi como con
un mejor perfil metabdlico, con valores mas bajos de
insulina, HOMA y proteina C reactiva.
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Abstract

Objectives: Overweight, the metabolic syndrome and
accompanying diseases are dramatically increasing prob-
lems. We investigated social and behavioral variables
that influence overweight in adolescents and tested their
influence on plasma markers related to diabetes and
endothelial dysfunction.

Methods: 79 male adolescents were enrolled (age 13-17
years). Endothelial progenitor cells were counted by flow
cytometry. Adiponectin and soluble E-selectin (sE-
selectin) were determined by ELISA.

Results: Body weight differs significantly if the family’s
history was positive for arterial hypertension (p < 0.001),
diabetes (p < 0.001), hypercholesterolemia (p<0.001), and
coronary artery disease (CAD, p < 0.01). The hours of
physical activity represent a predictor of BMI in linear
regression analysis (p < 0.001; R>= 0.195). Markers for
endothelial damage are altered in adolescents with positive
family history for hyperlipidemia and CAD.

Conclusion: The family’s history is an important vari-
able influencing the body weight of teenagers. Via obesity
and independently, it influences the early development of
endothelial damage. It might serve to detect teenagers at
risk for appropriate intervention.
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ASPECTOS SOCIALES Y CONDUCTUALES
Y SUS CONSECUENCIAS EN ADOLESCENTES
OBESOS - IMPORTANCIA DE LOS
ANTECEDENTES FAMILIARES

Resumen

Objetivos: El sobrepeso, el sindrome metabélico y sus
enfermedades asociadas son problemas que estan aumen-
tando de forma notable. Investigamos las variables socia-
les y conductuales que influyen en el sobrepeso en adoles-
centes y probamos su influencia sobre los marcadores
plasmaticos relacionados con la diabetes y la disfuncién
endotelial.

Meétodos: Se reclutaron 79 adolescentes varones (edad
13-17 anos). Se contaron las células progenitoras endote-
liales con citometria de flujo. Se determinaron la adipo-
nectina y la selectina-e soluble (selectina-s) mediante
ELISA.

Resultados:El peso corporal difiera significativamente
si los antecedentes familiares son positivos para hiperten-
sion arterial (p < 0,001), diabetes (p < 0,001), hipercoleste-
rolemia (p < 0,001) y arteriopatia coronaria (APC, p <
0,01). Las horas de actividad fisica representan un pre-
dictor del IMC en el analisis de regresion linear (p <
0,001; r>= 0,195). Los marcadores de lesion endotelial
estan alterados en los adolescentes con unos antecedentes
familiares positivos para hiperlipidemia y APC.

Conclusion: Los antecedentes familiares son una varia-
ble importante que influye en el peso corporal de los ado-
lescentes. A través de la obesidad y de forma indepen-
diente, influye en el desarrollo precoz de lesion endotelial.
Podria servir para detectar a los adolescentes con riesgo
pararealizar una intervencion apropiada.

(Nutr Hosp. 2009;24:693-700)
DOI:10.3305/nh.2009.24.6.4554

Palabras clave: Adolescentes. Sobrepeso. IMC. Ejercicio.
EPC. Selectina-e soluble. Adiponectina.
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Introduction

Overweight and the metabolic syndrome are dramat-
ically increasing problems, especially in children and
adolescents.! The prevalence of overweight in children
and adolescents has tripled in recent decades and
related health costs have nearly quadrupled.?

Childhood overweight significantly increases the
risk for adult obesity and for greater severity of obesity
in adulthood.? More than 60 percent of overweight chil-
dren between 5 and 10 years of age in Louisiana
(USA), have at least one risk factor for cardiovascular
disease, such as elevated blood pressure or serum
insulin levels or dyslipidemia, and 25 percent have
more than one risk factor.* In German overweight and
obese children and adolescents there is a significant
association between weight, carotid vessel wall
changes and blood pressure, as well as various other
metabolic parameters.’ Type 2 diabetes mellitus now
accounts for up to 45 percent of all newly diagnosed
diabetes in pediatric patients® and is frequently asymp-
tomatic.”

Recently,® we were able to show that overweight in
adolescence has a negative impact on different parame-
ters that are important for the future cardiovascular
prognosis, including adiponectin, an early marker for
beginning insulin resistance, soluble E-selectin (SE-
selectin), a marker for endothelial damage, and the
number of Endothelial Progenitor Cells (EPCs).

EPCs are bone marrow-derived pluripotent circulat-
ing vascular progenitor cells, capable to contribute to
reendothelialization and neovascularization processes,’
as well as a biomarker of cardiovascular risk.'** Circu-
lating EPCs home to sites of ischemia and vascular
injury as a repair mechanism to denuded or dysfunc-
tional endothelium.” Indeed, numerical and functional
impairment of EPCs has been linked to endothelial
dysfunction,'*"* increased atherosclerotic disease risk'
and greater cardiovascular' and cerebrovascular'® mor-
bidity and mortality.

In older ages and after exposure to risk factors lower
bioavailability, limited mobilization and impaired
function of EPCs have been suggested to contribute eti-
ologically to vascular dysfunction and disease.*!""”
Physical activity increases the production of EPCs, an
effect that could potentially underlie exercise-related
beneficial effects on cardiovascular diseases.” In
adults, several case-controlled studies and evaluations
in patient series have demonstrated inverse associa-
tions, for example, between EPC number and dia-
betes,? hypertension,”? familiy history for coronary
artery disease (CAD).?' Another factor influencing
EPCs, especially their lifetime, is insulin resistance.?

Insulin resistance is the condition in which normal
amounts of insulin are inadequate to produce an appro-
priate insulin response from fat, muscle or liver cells. A
surrogate parameter to monitor an altered insulin sensi-
tivity or insulin resistance is adiponectin. Adiponectin
is an adipokine that is specifically and abundantly

expressed in adipose tissue and directly sensitizes the
body to insulin. A decrease in plasma adiponectin lev-
els precedes the onset of diabetes, reveals the state of
decreased insulin sensitivity, and correlates inversely
with insulin resistance.*

Another approach to determine the early cardiovas-
cular risk profile is to measure the vascular activation
via soluble markers of endothelial damage. SE-
selectin, which correlates with functional and morpho-
logical changes of the vessel wall in obese teenagers,*
is such a marker for endothelial damage and activation.

Many factors influence the development of obesity
in adolescents. This includes increased intake of high-
fat foods, sweetened soft drinks, fruit and vegetable
intake, and sport habits for example as modifiable
determinants and families’ medical history as fixed
variable. Teenagers’ education might be a factor influ-
encable by external institutions.

This study examines the impact of a variety of social
and behavioral variables on the development of obesity
and the influence on different markers for cardiovascu-
lar risk stratification, endothelial damage and insulin
resistance independent of the teenagers’ body weight.

Methods
Study subjects

79 male, Caucasian adolescents (aged 13-17 years)
living in Germany were studied. Subjects and their par-
ents gave informed consent and protocols were
approved by the University’s ethics committee in
accordance with the Helsinki Declaration.

Individuals were recruited in the region of Jena, Ger-
many. For all participants the following parameters
were recorded in one consultation: age, height, weight,
BMI, hip circumference, waist circumference,
hip/waist-ratio, heart rate, and blood pressure (systolic
and diastolic). Family history (first-degree relatives)
for different diseases was recorded. Renal cystic dis-
eases and chronic renal failure were summarized as
renal diseases. Coronary artery disease, heart failure,
sudden cardiac death and need of pacemaker or
arrhythmias were summarized as cardiac diseases.
Social and behavioural attributes and habits were
recorded first with a questionnaire and additionally
with a personal interview. Any sign of acute disease
was an exclusion criterion.

Routine laboratory

Standard serum parameters were obtained from the
Department of Clinical Chemistry at the University
Hospital Jena (Friedrich-Schiller-University): crea-
tinin (umol/l), cholesterol (mmol/l), high-density
lipoprotein  (mmol/l), low-density lipoprotein
(mmol/l), triglycerides (mmol/l), lipoprotein (a)
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Table I
Baseline characteristics of the study population. In parts published before®

N 79
Age,y 152+1.1
Male gender, n (%) 79 (100)
Body height, cm 1758
Weight, kg 79.5+£22.3
BMI 26.1+7.1
Waist circumference, cm 85.6+16.8
Hip circumference, cm 95.6+16.7
WHR 0.89+0.05
Heart rate at rest, 1/min 78+ 15
Systolic blood pressure, nmHg 130+ 17
Diastolic blood pressure, mmHg 728

Creatinin, (umol/l) 79.8+11.5
Cholesterol (mmol/l) 4.0+0.8
high-density lipoprotein (mmol/l) 1.2+0.2
low-density lipoprotein (mmol/l) 2508
LDL /HDL ratio 2209
triglycerides (mmol/I) 1.0+£0.6
lipoprotein (a) (mg/l) 222.9+287.8
high sensitive CRP (mg/1) 1.65+£2.9
HbA(lc), % 5.1£03
leukocytes, Gpt/l 6.5+1.7
erythrocytes, Tpt/1 5.2+0.3
lymphocytes, Gpt/1 2.3+0.6
Smokers, % 15.9%

(mg/1), high sensitive CRP (mg/l) (hsCRP), automated
white blood count differential.

Circulating EPC Number

EPCs wereidentified as described before.® Briefly,
flow cytometry counted cells coexpressing 3 character-
isticantigens: the hematopoietic progenitor cell marker
CD34, the immature hematopoietic progenitor cell
marker CD133, and the endothelial cell receptor
VEGFR2 (Vascular endothelial growth factor receptor
2, also known as kinase domain receptor, KDR).
Peripheral blood mononuclear cells (PBMC) were
stained with fluorescein-isothiocyanate (FITC)-conju-
gated anti-human CD34 monoclonal antibody (mAB)
(BD Biosciences), phycoerythrin (PE)-conjugated
anti-human CD133 mAB (Milteny Biotec) and biotin-
conjugated monoclonal Anti-VEGFR?2 (Sigma, Sigma-
Aldrich). Control isotype- and species-matched antibod-
ies were used (BD Biosciences). Streptavidin-PerCP
(BD Biosciences) was used for secondary labeling.
Stained cells were resuspended and analyzed by 3-color
flow cytometry (FACS Calibur-Becton Dickinson). The
cytometer was set to acquire 500.000 events in the lym-
phocyte gate, in accordance with a technique used by
other investigators.”” Analyses were performed using
the Cell Quest software program (Version 5.2, BD Bio-
sciences). EPCs were then calculated to cells/ml.

Statistical Analysis

Data are expressed as mean * standard deviation
(SD). To describe the relationship between two varia-
bles, without making any assumptions about the fre-
quency distribution, non-parametric rank correlation
coefficient (Spearman’s) was calculated. Comparisons
with nominal parameters having more than two values
were calculated with one-way ANOVA. For assess-
ment of linear relationship single linear regression
analysis was performed. Statistical significance was
assumed if a null hypothesis could be rejected at p <
0.05. All statistical analyses were performed with
SPSS, version 12.0 (SPSS Inc.).

Results

The baseline characteristics of the 79 subjects are
summarized in table I. Families’ medical history is
summarized in table II, behavioral characteristics are
shown in table III, as well as the social background in
table I'V.

Table II
Frequency of different kind of diseases in the familes’
history

Families’ medical history, positive for:

Hypertension, (%) 43%
Enzyme Linked Immunosorbent Assays (ELISAs) Diabetes mellitus (%) 38%
The quantitative determination of human Adiponectin Hypercholesterolemia (%) 19%
and sE-selectin concentrations were analyzed using the Renal diseases (%) 13%
quantitative sandwich enzyme immunoassay tech- Cardiac death (%) 14%
T“que (R&D Systems, V,VI esbadep, Germany) accord- Cardiac diseases, including CAD (%) 32%
ing to the manufacturers’ instructions.
Obese teenagers Nutr Hosp. 2009;24(6):693-700 695



Table I1I
Behavioral aspects in daily life of adolescents focusing
on sport, smoking and alimentation habits

Sport
Regular sport activity (%) 72
Hours per week of sport, h (Range) 5.3£3,6(0-12h)

Regularity per week (% of total population)

Ix 13.6
2-3x 4.1
4-6x 30.5
Daily 119

Duration per sport activity
(% of total population)

Less than 1 hour 26.3
1-2 hours 42.1
More than 2 hours 31.6

Assessment of the own fitness (%)
1 (best) 10.1

2 27.8

3 26.6

4 27.8

5 6.3

6 (worst) 1.3

Smoking

Regular smoker (%) 15.9%
Average consumed cigarettes per smoker (1/day) 48

Alimentation
Warm food at home or in school (%)

Never 0
1-2 x/week 13.9
3-5x/week 8.8
>5 x/week 712
Parents pay attention to the child’s alimentation (%) 82.0
Parents prepare food for the morning school 532
break every day (%) '
Sweets consumption frequently (%) 41.0
Fruit consumption frequently (%) 63.3
Soft drink consumption frequently (%) 20.7

Body mass index

The BMI in teenagers was higher if the families’ his-
tory was positive for: hypertension (p < 0.001), dia-
betes mellitus (p < 0.001), hypercholesterolemia (p <
0.001), renal diseases (p = 0.024) and coronary heart
disease (p < 0.01, fig. 1). Hyperuricemia and sudden
cardiac death groups did not differ.

Adolescents without a regular sport activity had a
higher BMI (p < 0.001). Linear regression analysis
revealed the association between hours of sport activity
per week as a predictor of BMI (p < 0.001; R 0.195,
fig. 2). However, the duration of the single sport activ-
ity and the regularity of the sport did not have an
impact on BMI. The self assessment as surrogate para-
meter of the fitness was also in strong inverse linear
correlation with the BMI (p < 0.001; R 0.427). Smok-
ers and Non-smokers did not differ in BMI.

Table IV
Teenager’s family’s characteristics

Number of siblings (%)

0x 26.6

1x 45.6

2x 20.2

>2X 7.6
Father has university degree (%) 20.0
Mother has university degree (%) 24.4
Educational level of attended secondary school (%)

High 31.6

Middle 51.9

Low 16.5

Regarding the alimentation no differences were seen
between groups regarding the frequency of warm food
at home, the assessment whether parents pay attention
to the child’s alimentation, the regularity of food pre-
pared for school’s break, and the consumption of
sweets, fruits, and soft drinks.

The number of siblings had no impact on body
weight. Child’s BMI did differ between the groups
with mothers having a university degree or not (p =
0.021), favouring lower BMI ind higher educated
mothers. This did not apply for fathers with or without
university degree. The educational level of the
attended school correlated with BMI favoring
teenagers on schools with higher educational status for
lower BMI (p=0.011).

Adiponectin, soluble E-selectin and EPCs

None of the families’ medical history correlated
with the level of adiponectin. Also, none of the alimen-
tation and social factors had impact on adiponectin.
Teenagers with families history for coronary artery dis-
ease (p = 0.038) and hyperlipidemia (p = 0.035) had
significantly higher sE-selectin levels. No other factor
regarding sport, smoking, alimentation habits and
social aspects had significant impact on sE-selectin.
All investigated factors did not influence EPC numbers
in the teenager population.

Discussion

This study examined the effect of social and behav-
ioral variables on the body weight and markers for car-
diovascular risk stratification, including also details of
the family’s history for different diseases. Overall, data
showed a strong impact of family’s history, sport activ-
ity, and educational level on the BMI. Surprisingly the
evaluation of alimentation habits revealed no signifi-
cant impact. Generally, the influence of social, educa-
tional and behavioral aspects seem to have nearly no
impact on early endothelial dysfunction, beginning
diabetes and EPC mobilization, independently from
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body weight and including obese and normal weight
teenagers. However, the family’s history influences the
upcoming early disease stages in early life. The impact
of these factors via body weight is described else-
where.*

Obesity and influencing factors

The development of obesity in young ages was asso-
ciated with a positive family history for hypertension,
diabetes mellitus, hypercholesterolemia, renal diseases,
and coronary heart disease. This is in accordance with
findings of other investigators: Robinson and coauthors
found that children whose family members had arterial
hypertension had increased BMI compared with chil-
dren without family history of hypertension.” A study
on male teenagers showed that young subjects with
familiar history of diabetes have a higher prevalence of
overweight and central obesity compared to other
groups.”’ However, controversial data exists investigat-
ing the BMI of children with family members with
CAD: two studies reported negative results,***' whereas
our data is in accordance with a polish study.* Further-
more a higher BMI, as well as higher incidence of hyper-
tension and hypercholesterolemia, is reported in adoles-
cents and young adults in first-degree relatives of
dialysis patients.** No data of this kind exists for hyperc-
holesterolemia. This data underlines the importance of
the family’s history. Although this variable can not be
influenced it is an easy tool to detect children at risk in
order to intervene with lifestyle modifications.

A lifestyle characterized by excessive inactivity
(particularly television viewing) is thought to cause

obesity in children and adolescents. Physical activity
was inversely associated with prospective BMI change
in girls, and media time (watching television or videos,
playing video or computer games) was directly associ-
ated with BMI change in both sexes. Moreover, low
aerobic fitness predicts increased adiposity in black
and white children.** We detected the hours of physical
activity per week as predictor of BMI pointing out the
importance of regular and frequent sport.

The diet has also drawn interest as an important
determinant of weight gain. Especially the easy availa-
bility of fast food and sweetened soft-drinks and fur-
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Fig. 2—Linear regression analysis reveals the sport activity
(hours/week) as independent predictor of the body weight (p <
0.001; R*: 0.195).
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thermore the related consumption of far too much calo-
ries results in disproportional weight rise.** Our study
population did not differ in BMI grouping according to
the diet habits. That might be explained by the fact that
the study took place in central Germany, former east-
ern part. All enrolled teenagers went still to school in
which a common lunch is provided with big impact on
the answers of our questionnaire.

Low income, education, and time resources, as well
as poor neighborhoods have all been shown to con-
tribute to the higher risk of being overweight in adoles-
cence. Indeed the risk of having a BMI above the 85*
percentile was associated with low parental educa-
tional level.*® The own intellectual capacity is of impor-
tance, as well: A lower IQ score in childhood is associ-
ated with obesity and weight gain in adolescence and
adulthood.? Our findings support this observation. An
overview on the dimensions influencing overweight in
adolescence is given in figure 3.

Obese adolescents and cardiovascular risk factors

This disproportionate weight gain in adolescence is
associated with many consequences both in younger
ages and in adulthood. Especially the epidemic of obe-
sity in younger ages has led to a parallel rise in the
prevalence of pediatric forms of diabetes, insulin resis-
tance, endothelial dysfunction.’” Various consequences
of overweight in young life include altered blood pres-
sure, elevated hsCRP, increased HbA(1c), lower high-
density lipoprotein, as well as decreased adiponectin,
higher sE-selectin and early activated EPC as surrogate
parameters for insulin resistance, endothelial damage,
respectively. We described these associations earlier
elsewhere.®

Influences independent of overweight

The majority of social and behavioral factors did not
influence the markers of beginning insulin resistance
or endothelial dysfunction. This indicates the over-
whelming importance of overweight. A big part of
future problems, in our case the beginning insulin
resistance, the endothelial damage and the altered
EPCs, is mediated by overweight. Only the family’s
history of different kinds of illnesses comes to evi-
dence. This is known for the investigated illnesses like
diabetes and CAD, proved by studies determining the
concordance of identical twins and the aggregation in
some families. Recently Kelly et al. observed a decline
in insulin sensitivity and B-cell function during puber-
tal growth, which was influenced by a maternal family
history of diabetes. These effects became stronger as
children became older.*® Whittacker et al. described a
significant correlation between healthy parents and
their offspring and CAD parents and their offspring,
suggesting that EPC number is, at least in part, geneti-
cally regulated.”

Conclusions

A significant family’s history, especially for hyper-
tension, hypercholesterolemia, diabetes and CAD, has
an impact on adolescents’ body weight and also on
future diseases — mediated via obesity and indepen-
dently, as well. Since the families history is not influen-
cable it could serve to detect teenagers at risk for early
intervention during overproportional weight gain. The
majority of the development of early disease stages,
including insulin resistance and endothelial damage, is
a consequence of obesity. Furthermore our study con-
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firms especially the importance of physical activity for
the prevention of adolescence overweight.
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Abstract

Introduction: The aim of this study was to evaluate the
agreement between the ActiGraph accelerometer and the
Bouchard diary to estimate energy expenditure (EE) in a
Spanish adolescent population.

Methods: Sixty-one Spanish adolescents, aged 12-16
years, were recruited for this study. The Bouchard diary
and the ActiGraph were administered for 3 consecutive
days. EE estimated by the Bouchard diary was calculated
using 2 different MET category values (BD-Bouchard and
BD-Bratteby). EE estimated by the ActiGraph was calcu-
lated using 3 predictive equations (AC-Trost, AC-Freedson,
and AC-Ekelund). Participants with complete 24 h data
were also analyzed to control the possible loss of accuracy.
Agreement was examined by Pearson and concordance cor-
relations, paired #-test, and Bland-Altman method.

Results: Thirty-seven adolescents were included in the
analyses with complete 72 h. Relationships between EE calcu-
lated by the Bouchard diary and the ActiGraph were high
(ranged: r = 0.61-0.78). Concordance correlations were mod-
erate (r,= 0.60) by BD-Bratteby and AC-Trost, and low using
BD-Bratteby and AC-Ekelund (r,= 0.15). EE estimated by
BD-Bratteby and AC-Trost also showed no significant differ-
ences (P > 0.05) and absolutely agree 0.0 + 5.0 M.J/d (95% con-
fidence interval: + 0.90 MJ/d), but with wide limits of agree-
ment (+9.80 MJ/d). Relationships were higher and differences
were smaller in the 72 h sample than in the 24 h sample.

Conclusions: The Bouchard diary and the ActiGraph
showed high relationships, moderate concordance, and
large differences to estimate EE in Spanish adolescents.
Advantages, disadvantages, and agreements between both
instruments must be taking into consideration for health-
related research.
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COMPARACION DEL ACELEROMETRO
ACTIGRAPH Y EL DIARIO DE BOUCHARD
PARA ESTIMAR EL GASTO ENERGETICO

EN ADOLESCENTES ESPANOLES

Resumen

Introduccion: el objetivo de este estudio ha sido evaluar
el grado de acuerdo entre el acelerémetro ActiGraph y el
diario de Bouchard para estimar el gasto energético (GE)
en una poblacion de adolescentes espaioles.

Métodos: 61 adolescentes espanoles con edades com-
prendidas entre 12-16 afos participaron en este estudio. El
diario de Bouchard se completé durante 3 dias consecuti-
vos y se utilizo el ActiGraph durante ese tiempo. El GE
obtenido del diario de Bouchard se calculé usando dos
categorias de equivalentes metabdlicos (DB-Bouchard y
DB-Bratteby). El GE del ActiGraph se calcul6 mediante 3
ecuaciones de estimacion (AC-Trost, AC-Freedson y AC-
Ekelund). También se analizo a los adolescentes con datos
completos de 24 h para controlar la posible pérdida de
precision. El acuerdo entre métodos se analizéo mediante
las correlaciones de Pearson y Concordancia, un t-test y
el método de Bland-Altman.

Resultados: De 37 adolescentes se obtuvieron datos
completos en 72 h. Las correlaciones entre el GE calcu-
lado por el diario de Bouchard y el ActiGraph fueron
altas (rango: r = 0,61-0,78). Las correlaciones de Concor-
dancia fueron moderadas (rc= 0,60) utilizando DB-Brat-
teby y AC-Trost, y bajas utilizando DB-Bratteby y AC-
Ekelund (rc= 0,15). El GE estimado por DB-Bratteby y
AC-Trost tampoco mostro diferencias significativas (p >
0,05) y acuerdo completo 0,0 + 5,0 MJ/dia (intervalo de
confianza al 95%: + 0,90 MJ/dia), aunque los limites de
acuerdo fueron muy amplios (+ 9,80 MJ/dia). Las relacio-
nes fueron mayores y las diferencias menores en la muestra
que completo 72 h que en la muestra que complet6 24 h.

Conclusiones: El diario de Bouchard y el ActiGraph
mostraron correlaciones altas, una concordancia mode-
rada y amplias diferencias a la hora de estimar el GE en
los adolescentes espanoles. Se deben tener en cuenta las
ventajas, desventajas y el acuerdo entre ambos instru-
mentos en las investigaciones relacionadas con la salud.

(Nutr Hosp. 2009;24:701-710)
DOI:10.3305/nh.2009.24.6.4555

Palabras clave: Actividadfisica. Registro de actividad. Con-
cordancia. Relacion. Juventud.
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Introduction

Obesity prevalence in adolescence increased during
recent years in developed countries.! For example,
according to the International Obesity Task Force
(IOTF), there will be approximately 400.000 new
obese children each year in Europe,? bringing immea-
surable future health consequences. In addition, obe-
sity in children and adolescents has been associated
with chronic disabilities as diabetes type II,> hyperten-
sion,* cardiovascular diseases,” metabolic syndrome®
and low-grade inflammatory status.” Moreover, psy-
chological disorders such as depression, anxiety and
body dissatisfaction are also associated with obesity
during adolescence.®®

Thermodynamic laws suggest that obesity is devel-
oped by a positive energy balance between energy
intake and energy expenditure (EE). Thus, it is impor-
tant to correctly assess EE to understand the nature of
the obesity epidemic in adolescent population. The sci-
entific literature reports several methods that facilitate
the assessment of EE in humans in free-living condi-
tions.!*!! The doubly labelled water (DLW) method is
the criterion standard to assess EE in free-living condi-
tions, but the technique is relatively costly and there-
fore reduces the possibility to use it in large groups or
epidemiological samples.'" A variety of other subjec-
tive and objective methods have been developed to
assess EE but each has inherent limitations. Subjective
methods such as diaries and recall instruments are easy
to use but have clear limitations for use with youth.'
Despite the limitations, number of studies has used
activity diaries effectively with these age groups''* and
there is renewed interest in the value of these instru-
ments for providing valuable contextual information.'
Accelerometers have been increasingly used to provide
objective information about physical activity in
youth.'*” They are well tolerated by research partici-
pants and have been validated in children and adoles-
cents." Hence, accelerometers and activity diaries are
feasible and valid methods to estimate EE in youth.

The most commonly used accelerometer and activ-
ity diary are the ActiGraph' monitor and the Bouchard
diary.” To our knowledge, agreement between both
instruments to assess EE in adolescents has not been
previously reported. Therefore, the aim of this study
was to evaluate the agreement between the ActiGraph
accelerometer and the Bouchard diary to estimate EE
in a Spanish adolescent population.

Methods
Participants

For this study, sixty-one healthy Spanish adoles-
cents (27 girls), aged 12 to 16 years, were recruited

from a high public school in Madrid (Spain). Before
participating in this study, adolescents and parents

were informed of the nature of the study, and both gave
signed informed consent. The Ethics Committee of
Puerta de Hierro Hospital (Madrid, Spain) approved
the procedures of this study.

Energy expenditure by the Bouchard activity diary

The activity diary used in this study was the
Bouchard diary consisting of 96 15-min blocks per day
(24 h) during 3 consecutive days (72 h).? Participants
were asked to record the main activity in each 15-min
block and rate the activity on a scale of intensity levels
(1to 9, 1 being the lowest and 9 the highest intensity).
Each numeric activity code refers to a specific energy
cost and is then converted to a metabolic ratio of
expended energy (MET). Total diary EE was calcu-
lated as the amount of time spent in each period multi-
plied by the correspondent MET and by the estimated
basal metabolic ratio (BMR). BMR was calculated
using the prediction formulas?' by sex, age, weight and
height. The Bouchard diary was originally validated in
children and adults using the sum of skinfold thick-
nesses and percentage of body fat as proxy measures of
EE.* Subsequent studies have compared the accuracy
of the Bouchard diary to estimate EE in adolescents
against DLW? and heart rate monitoring.>* The three
validation studies used different MET values for each
category in their measurements. Thus, the MET values
used in the studies by Bouchard et al.*? and Ekelund et
al.®? are similar. However, the MET values used by
Bratteby et al.”? are higher in categories 7 to 9 than in
the other two studies. Therefore, in this study the MET
values proposed by Bouchard et al.* and Bratteby et
al.”2 were used to assess EE with the Bouchard diary,
defined as BD-Bouchard and BD-Bratteby, respec-
tively. Moreover, the sample that completed 24 h of the
Bouchard diary was included in the analysis to control
the possible loss of accuracy if it is administered over 3
consecutive days in adolescents (e.g. motivation,
weekend day, interpretation of the intensity levels).

Energy expenditure by the ActiGraph accelerometer

The ActiGraph GTIM (ActiGraph™, LLC, Pen-
sacola, FL, USA) monitor was used to estimate EE in
this study. The ActiGraph GT1M is a small and light-
weight uniaxial accelerometer (3.8 cm x 3.7 cm x 1.8
cm, 27 g) designed to detect vertical accelerations
ranges in magnitude from 0.05-2.00 G with a fre-
quency response of 0.25-2.50 Hz. The ActiGraph (pre-
viously known as MTI and CSA) has been validated
widely in laboratory settings and free-living conditions
with children and adolescents.' Three relevant Acti-
Graph EE equations validated in youth were used to
assess EE in the current study, described in Trost et al.>*
(AC-Trost), Freedson et al.» (AC-Freedson), and
Ekelund et al.>* (AC-Ekelund). The used EE predictive
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equations were the following (weight [kg], age [years],
gender [boys =0; girls = 1]):

AC-Trost: kcal/min = -2.23 + (0.0008 x counts per
minute) + (0.08 X weight).

AC-Freedson: METs =2.757 + (0.0015 x counts per
minute) - (0.08957 x age) - (0.000038 x counts per
minutex age).

AC-Ekelund: kcal/d = (-380.9 x gender) + (1.177 x
counts per minute) + (21.1 x weight) + 706.

Epochs of 60s were used in the study to store the fil-
tered acceleration signal. Bouts of 10 min of consecu-
tives zeros, defined as non-wearing time, were identi-
fied to assess one day of valid data. Participants with at
least 10 hours each day of stored data were used in the
final analysis. The outcome variable obtained by the
ActiGraph and used in each predictive EE equation
was counts per minute (cpm). Data were processed by
the EXCEL ActiGraph™ macro version 3.5.1.

Procedures

A group of 10 participants was assessed each week.
One day before data collection (Wednesday) all partic-
ipants were given one-hour instructions on how to
complete the self-report registration of the diary, and
how to wear the ActiGraph. Participants then kept the
Bouchard diary for consecutive 72 h (Thursday, Friday
and Saturday) and concurrently wore the ActiGraph.
Adolescents wore the ActiGraph on an elastic belt at
the lower back and were instructed not to use it during
shower, water sports and sleep hours. Both instruments
were returned the next week, on Tuesday. Weight and
height were obtained by standardized procedures.
Body mass index (BMI) was calculated as weigh/
height squared (kg/m?). Total data collection lasted for
eight weeks since March until April 2007.

Data analysis

EE outcomes in 24 h and 72 h samples were trans-
formed in a single unit of measurement. Thus, EE
assessed by the Bouchard diary with BD-Bouchard and
BD-Bratteby was calculated in Mili-Joules per day
(MJ/d). EE assessments by the ActiGraph (AC-Trost,
AC-Freedson, AC-Ekelund) were also converted to the
same unit (MJ/d). The 72 h sample EE by each instrument
was calculated as the mean of the 3 consecutive days. EE
assessed by the Bouchard diary in the 72 h sample was not
normally distributed and was transformed (In) before
analyses. Four statistical approaches were used to estab-
lish the grade of agreement between both instruments to
estimate EE. Statistical methods used were as follows:

1) Pearson product-moment correlation (r) and par-
tial correlation adjust by sex were used to observe the

relationships between the Bouchard diary and the Acti-
Graph in the two samples.

2) Concordance correlation coefficient (r ) was calcu-
lated to evaluate the amount of EE estimated with both
instruments fall on the perfect line of agreement (45°
line). This correlation is used to evaluate the agreement
between paired readings.” The formula used was:

r=rX[(v+1/v+u?)/2]"
where

r = Pearson product-moment correlation.

v =Mean ActiGraph /Mean Bouchard diary.

u = (Standard deviation ActiGraph — Standard devia-
tion Bouchard diary)/(Mean ActiGraph x Mean
Bouchard diary)2.

3) Total differences and percent differences were cal-
culated in 24 h and 72 h samples. Paired student’s t-test
was used to measure significant differences between EE.

4) The degree of agreement, bias and limits of
agreement using both instruments to assess EE were
plotted by the Bland & Altman*method.

All the analyses were performed using the Statistical
Package for Social Sciences (SPSS, v. 14.0 for Win-
dows, SPSS Inc, Chicago) and the level of significance
was set at the 0.05 level.

Results

Five participants did not return the activity diary on
time and one student had invalid ActiGraph output with
only zeros recorded during the study. The rest of excluded
participants did not comply with the Bouchard diary
and/or ActiGraph in the same day. Thus, fifty adolescents
(31 boys and 19 girls) obtained concurrent valid data of the
Bouchard diary and the ActiGraph in the first 24 h of this
study, forty-four completed the 48 h procedures (28 boys
and 16 girls), and finally a sample of thirty-seven com-
plied with the 72 h (23 boys and 14 girls). Physical charac-
teristics of the 24 h and 72 h samples used and the corre-
sponding calculated EE by both instruments are shown in
table I. EE estimated by all the instruments showed that
girls consumed less absolute energy than boys.

First statistical approach: Pearson correlations
and partial correlations

Correlations and partial correlations adjusted by sex are
shown in table II. Relationships between EE calculated by
the diary and the ActiGraph were slightly higher in the 72
h sample (ranged: r = 0.61-0.78) than in the 24 h sample
(ranged: r = 0.54-0.73). The highest associations between
the diary and ActiGraph estimations of EE were found
using BD-Bouchard and AC-Ekelund in both samples.
On the other hand, the lowest correlations were found

Energy expenditure by 2 methods
in Spanish adolescents
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Table I
Physical characteristics and energy expenditure (EE) estimated by the Bouchard diary and the ActiGraph

24 h sample 72 h sample
(n=150) (n=37)
Boys Girls Boys Girls
(n=31) (n=19) (n=23) (n=14)

Physical characteristics

Age (years) 14715 15015 147+14 15.1+£1.2

Height (m) 1.7£0.1 1.6+0.1° 1.7£0.1 1.6£0.1

Weight (kg) 61.5+14.0 539+7.7 61.3+13.9 54.0+8.2

Body mass index (kg/m?) 21.9+3.6 20.6+2.5 22.0+£3.3 20.8+2.6
Activity Diary

EE by Bouchard et al.”* (MJ/d)* 13.6+3.5 11.1+£2.2* 145+29 11.6+2.3*

EE by Bratteby et al.2(MJ/d) 16.2+5.6 12.5+3.4° 17.9+£4.9 13.6+4.1"
Accelerometer

Counts per min per day (cpm) 323.3+150.0 254.6 £ 100.6* 360.0 £98.6 275.4+99.3"

EE by Trost et al**(MJ/d) 17.7+£6.7 13.7+£3.8° 17.8+£6.8 13.9+3.8°

EE by Freedson et al.» (MJ/d) 11225 94+£1.6™ 10.1x1.4 7.5+£0.7

EE by Ekelund et al.**(MJ/d) 9914 7.3+£0.8" 11426 94+1.7

Values are mean £ SD.

#Values in the 72 h sample were transformed (Ln) before analyses, but non-transformed values are presented in the table.
‘P <0.05,"P<0.01, P <0.001, denotes statistical significance between genders within the same sample.

between BD-Bratteby and AC-Trost in both samples. No
considerable changes were found in partial correlations
adjusted by sex with regard to Pearson correlations.

Second statistical approach: concordance
correlation coefficient

Concordance correlation coefficients are shown in
table II. EE estimated by BD-Bratteby and AC-Trost esti-
mations found acceptable concordance coefficients for
24 h and 72 h samples (r, = 0.52 and 0.60 respectively).
The remaining concordance correlations were weaker.

BD-Bratteby with AC-Ekelund obtained the lowest con-
cordance with . = 0.19 for the 24 h sample and r, = 0.15
for the 72 h. EE estimated by AC-Trost compared to the
BD-Bratteby and BD-Bouchard were the only compar-
isons that obtained better concordance correlations coef-
ficients in the 72 h sample than in the 24 h.

Third statistical approach: total and percent
differences

Values of total and percentage differences are dis-
played in table III. In the 24 h sample, significant dif-

Table II
Relationships and concordances coefficients between energy expenditure (MJ/d) estimated by the Bouchard diary
and the ActiGraph
24 h sample 72 h sample'
(n=150) (n=237)
L Pearson Partial Concordqnce Pearson Partial Concordqnce
Activity diary Accelerometer o TSI correlation o T correlation
correlation correlationt . correlation correlationt .
coefficient coefficient
Trostetal 0.65° 0.61° 0.43 0.72" 0.68 0.48
Bouchard et al.* Freedson et al.* 0.71 0.66 0.52 0.76" 0.71° 0.50
Ekelund et al.® 0.73* 0.72° 0.30 0.78' 0.71° 0.27
Trostetal 0.54° 0.49° 0.52 0.61" 0.55 0.60
Bratteby et al.? Freedson et al.» 0.63° 057 0.30 0.68 0.60° 0.27
Ekelund et al.® 0.66" 0.64" 0.19 0.69" 0.60" 0.15

Values were transformed (Ln) before analyses. * Adjusted by sex.* MET values proposed to estimate energy expenditure (EE) in children and adolescents using the Bouchard diary. ¢
Regression equations developed using ActiGraph to convert accelerometer data in EE for children and adolescents. *P <0.001 denotes statistical significance.
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Table I1T
Total and percent energy expenditure (EE) differences estimated by the Bouchard diary and the ActiGraph

24 h sample 72 h sample!
(n=150) (n=237)
L ) ) Difference Range Difference* Difference Range Difference*
Activity diary Accelerometer (Mld) (%) (%) (MJid) (%) (%)

Trost et al. 35246 -26.5/127.7 2771350 20%45 -35.0/76.7 20.7£29.4
Bouchard etal. Freedsonet al.” -22+23 -39.5/52.4 -148+17.6 27420 -43.5/5.4 -19.6+124
Ekelund et al.* 37423 -53.5/12.9 212£140° -43£2.0 -56.2/-10.6 RINEIAS

Trostet al.* 14154 -40.3/137.4 9.2£39.0 0.0£5.0 -50.3/56.4 2.8+30.1
Bratteby et al.” Freedson et al.” -4314.1 -66.7/17.7 2382271 5.6£38 -55.8/5.7 3162153
Ekelund et al.* 58143 -66.7/58.9 -349+£18.3 212440 -67.4/-16.3 4141122

Values are mean £ SD.

Values in the 72 h sample were transformed (Ln) before analyses, but non-transformed values are presented in the table. * Minimum / Maximum ranges. * MET values proposed to esti-
mate EE in children and adolescents using the Bouchard diary. f Regression equations developed using ActiGraph to convert accelerometer data in EE for children and adolescents. *
(EE by accelerometer - EE by activity diary) / EE by activity diary x 100. ‘P <0.001 denotes statistical significance.

ferences were present in all comparisons except in EE
estimated by BD-Bratteby and AC-Trost. Despite wide
ranges (-40.3 to 137.4%), total mean difference was 9.2
1 39.0%. Similarly, in the 72 h sample, EE estimated
by BD-Bratteby and AC-Trost showed no significant
differences with lower ranges (-50.33% to 56.3%) and
with a mean difference of 2.8 £ 30.1%. EE assessed by
other ActiGraph EE equations and using BD-Bouchard
and BD-Bratteby estimations showed significant dif-
ferences (P < 0.001) in the 24 h and 72 h samples. Dif-
ferences in EE estimated by both instruments in the 72 h
sample were higher than the 24 h sample except in the
AC-Trost with both BD-Bouchard and BD-Bratteby
measurements.

Fourth statistical approach: Bland-Altman plots

The most reasonable absolute agreements between
instruments to assess EE are plotted in figure 1. Differ-
ences between EE estimations by AD-Bouchard and
AC-Trost obtained reasonable agreement in the 24 h
sample 1.4 + 5.4 MJ/d and absolutely agree in the 72 h
sample 0.0 £ 5.0 MJ/d (95% confidence interval for the
bias was 0.64 to 2.16 MJ/d for the 24 h sample and
—0.90 to 0.90 MJ/d for the 72 h). Limits of agreement
(mean £ 2SD) were -9.18 to 1.98 MJ/d and £ 9.80 MJ/d
correspondingly. Other absolute differences between
instruments showed worse agreements (plots not dis-
played). Hence, EE assessed by the Bouchard diary
overestimate EE in adolescents compared with EE esti-
mated by the ActiGraph, except when EE was assessed
by BD-Bouchard and AC-Trost.

There were also no systematic bias between the dif-
ferences in EE assessed by BD-Bouchard and AC-
Trost in both samples (P = 0.227 and P = 0.128 for the
24 h and 72 h samples respectively). Strong positive
and negative systematic biases were found in most of
the comparisons with the two samples, but not between

BD-Bouchard and AC-Freedson in the 72 h sample (r
=-0.26, P =0.115).

Discussion

The ActiGraph and the Bouchard diary are instru-
ments commonly used in health-related research and
have shown reasonable validity to assess EE and physi-
cal activity in adolescents. Therefore, the aim of this
study was to evaluate the agreement between the Acti-
Graph and the Bouchard diary to estimate EE in Span-
ish adolescents.

To evaluate the agreement in our study between both
instruments, four statistical methods were used. Our
findings showed that the Bouchard diary and the Acti-
Graph were highly correlated (r ~ 0.70) and moderate
concordance to estimate EE in adolescents. The con-
cordance correlation coefficient analyses yielded some
interesting results. The highest relationships between
instruments in this study presented lowest concordance
correlation coefficients, and vice versa. These results
demonstrate that even if high relationships exist
between methods they may fail to detect any departure
from the 45° line of agreement.””? For example, in the
figure 2 is showed two examples of our study. Figure
2a shows a lower Pearson correlation than figure 2b,
but in figure 2b the correlation is located more far from
the perfect line of 45° than figure 2a.

Evaluation of absolute agreement between instru-
ments revealed large and significant differences with
the Bouchard diary overestimated EE in most of the
comparisons against the ActiGraph. EE estimated by
the Trost et al.* predictive equation for the ActiGraph
and by the Bouchard diary using MET values proposed
by Bratteby et al.? showed reasonable agreement in 24 h
sample and excellent agreement in the 72 h sample.
However, limits of agreement between instruments
were too wide to consider them interchangeable.

Energy expenditure by 2 methods
in Spanish adolescents

Nutr Hosp. 2009;24(6):701-710 705



1a)
15 4
L ]
""""""""" e _ 77777777777 Mean 428D |
g M
10 -
L ] L ]
L ]
[ ]
9
5
= s
=
= ee¥V °
§ 0 ’ Mean
% o, o?
[ ]
i el . ®e
- [ ] ® ®
..
[ ]
-10 - @ Mean -2SD
_15 -
T T T T T T
5 10 15 20 25 30
EE 24 h mean AC-Trost & AD-Bratteby (MJ/d)
1b)
15 -
L ]
"""""""" ® s 7 Mem+25D]
10 .
L ] L ]
L ]
[N
5 = [ ] ®
<) i~ b e®
2 i d Py
3 * ] 7 M=
§ 0 - ’ ean
% [ ...
® ]
I > -
. °
..
[ ]
-10 ® Mean -2SD
15 -
T T T T T T
5 10 15 20 25 30
EE 72 h mean AC-Trost & AD-Bratteby (MJ/d)

Fig. 1 —Bland-Altman plots for energy expenditure (EE) assessed by the Bouchard diary (BD) and the ActiGraph (AC) in 24 h sample (1a)
and 72 h sample (1b) using Bratteby et al > MET values for the activity diary and the Trost et al * equation for the accelerometer. Mean error
scores (solid horizontal lines) and limits of agreement (dashed horizontal lines) are shown in each plot.
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Table IV
Advantages and disadvantages in the use of activity diaries and acceloremeters in youth

Advantages

Disadvantages

» Accurate indicator of PA with motivation

and cooperation of subjects.
Low-cost.

Activity Diary

Non-invasive technique.
Feedback.

Easy to administer to large groups.

Outcomes must be used with caution in youth.
High-burden in subject.

Time necessary for reliability.

Excessive use of recall.

Non-criteria about what PA cost use.
Necessary cross-survey validation.
Reactivity.

Accurate indicator of PA.
Low-burden in the subject.
Non-invasive technique.
Feedback.

Accelerometer

Less reactivity (influence behaviour).

Moderate cost.

Difficult to assess large samples.

Water activities and static activities.

» Non-criteria about what equations or cut-off
points use.

Worn al least 10-14 hours per day.

Charge and download.

PA: physical activity.
fAdapted from references'®!333%,

Ekelund et al.”found analogous results to estimate EE
by the Bouchard diary and by heart rate monitoring, but
limits of agreement were lower (-3.54 to 2.74 MJ/d)
than in our study.

In a similar study that assessed the EE in 70 adults,
Wickel et al.**compared the EE assessed by the triaxial
Tritrac-R3D against the Bouchard diary during a 24 h
period. The authors found a strong lineal relationship
between both instruments to assess EE (r = 0.86), but
unfortunately concordance coefficient was not
reported. Therefore, comparing the relationship
between both studies might not be appropriate because
the high correlation found in Wickel’s study might
have had poorer concordance than in our study. Like-
wise, large significant differences (~2.7 MJ/d) and sys-
tematic bias were found between EE estimated by both
instruments used in the Wickel’s study.*

We previously questioned the use of the Bouchard
diary in Spanish adolescents over a 72 h period,?
essentially because the administration during the third
day and/or the weekend day showed low concurrent
validity. Thus, there was no significant differences for
days 1 and 2 (P > 0.05) in time spent in moderate to
vigorous physical activity between the Bouchard diary
and the ActiGraph, but yes for day 3 and the 3-d mean
(141.08 £ 127.20 vs 79.70 £ 43.64, P = 0.012 minutes
inday 3 and 120.68 +77.08 vs 88.62 £36.17, P =0.027
minutes in 3-day mean by the Bouchard and ActiGraph
instruments respectively). In the present study, rela-
tionships were higher and differences were smaller in
the 72 h sample than in the 24 h sample. Furthermore,
difference dispersion percentages were lower in all
measurements also in the 72 h sample. These results
suggest that 3 consecutive days is a valid time interval
to assess EE in adolescents by the Bouchard diary com-
pared against an objective instrument as the Acti-
Graph.

Bratteby et al.”? used the Bouchard diary in 50 ado-
lescents for 7 days and did not observe significant dif-
ferences against DLW to assess EE. Even though the
Bratteby’s study has not been replicated, the Bouchard
diary is usually administrated during 72 h (at least 2
week days and 1 weekend day) to assess EE.** On the
other hand, only EE estimated by the Bouchard diary
using MET values proposed by Bratteby et al.>?and the
Trost et al.>*equation by the ActiGraph found reason-
able agreement between instruments. Even so, our
study does not clarify which MET categories are more
adequate for estimate EE in adolescents by the
Bouchard diary.

To date, it has not yet been clarified which method is
most accurate to assess EE. The accelerometer is con-
sidered an objective technique whereas the activity
diary is occasionally included as subjective technique®
and others as objective.** However, it is important to
highlight that the almost perfect results published by
Bratteby et al.” in adolescents have not been found
with accelerometers. Nevertheless, the ActiGraph have
shown to be correlated reasonably with DLW3.
Recently, Trost et al.** evaluated 2 of the equations
used in our study to estimate EE by the ActiGraph
against indirect calorimetry in children. The results in
this study suggested that both prediction equations do
not accurately predict EE but they are useful to esti-
mate participation in moderate and vigorous physical
activity.

Despite the common use of the Bouchard diary and
the ActiGraph, advantages and disadvantages of both
instruments (table IV), as well as the levels of agree-
ment between them should be initially considered by
health-related researchers in their studies.

Two main limitations warrant further discussion.
Firstly, of the initial sample-size of sixty-one adoles-
cents, only thirty-seven completed correctly the 72 h
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procedure and fifty adolescents the 24 h procedure. We
could assume that the participants who completed the

disorder and anxiety disorder: prospective evidence. Psycho-
som Med 2007; 69 (8): 740-7.

. . . .. 10. Montoye HJ, Kemper HC, Saris WH, Washburn R. Measuring
72 h protocol were more diligent to register their activi- physical activity and energy expenditure. Champaign IL:
ties in the Bouchard diary, and to use the activity moni- Human Kinetics, 1996.
tor at all indicated hours of the day. This may explain 11. Welk GIJ. Physical activity assessment in health-related
the differences found between the 24 h data and the 72 research. Champaign IL: Human Kinetics, 2002.

. 12. Sallis JF, Saelens BE. Assessment of physical activity by self-

h data. Secondly’ the Bouchard dlary assesses EE du_r_ report: status, limitations, and future directions. Res Q Exerc
ing 24 hours but the ActiGraph should be removed in Sport 2000; 71 (2 Supl.): S1-14.
water sports, shower and sleep hours, perhaps intro- 13. Eisenmann JC, Wickel EE. Estimated energy expenditure and
ducing some additional error to the comparisons. physical activity patterns of adolescent distance runners. Int J
Moreover, the criterion to consider a valid day was 10 Sport Nuir Exerc Metab2007; 17 (2): 178-88.

T . X L X X 14. Hart JW, Bremner AR, Wootton SA, Beattie RM. Measured
hours with valid data. This criterion is reccommended in versus predicted energy expenditure in children with inactive
the analysis of the ActiGraph data.** However, we com- Crohn’s disease. Clin Nutr 2005; 24 (6): 1047-55.
pared EE by both methods using their habitual proto- 15. Welk QJ, Wood K Phys_ical ac_tivity assessment i_n ph}fsical
cols in concordance with previous studies.” :ﬂiﬁigﬁj ’;Afg;g;;gl zrg‘goe,“; i’i lllg?grgrzgms and their use in the

In conclusion, the Bouchard Activity diary and the 16. Metcalf BS, Voss LD, Hosking J, Jeffery AN, Wilkin TJ. Phys-
ActiGraph accelerometer showed a high relationship ical activity at the government-recommended level and obe-
and a moderate concordance to estimate EE in adoles- sity-related health outcomes: a longitudinal study (Early Bird

: 37). Arch Dis Child 2008; 93 (9): 772-7.
cents. However, absolute agreement between instru- 17. Riddoch CJ, Bo Andersen L, Wedderkopp N, Harro M, Klas-
ments showed large differences and systematic bias to son-Heggebg L, Sardinha, LB, Cooper AR, Ekelund U. Physi-
estimate EE. Advantages and disadvantages of the cal activity levels and patterns of 9- and 15-yr-old European
Bouchard diary and the ActiGraph, and agreements children. Med Sci Sports Exerc 2004; 36 (1): 86-92.
between them must be taking into consideration when 18. Freedson P, Pober D, JanZ.KF. Calibration of accelerometer
L . output for children. Med Sci Sports Exerc 2005; 37 (11 Supl.):
designing future health-related research studies. $523-30
19. Troiano RP. A timely meeting: objective measurement of phys-
ical activity. Med Sci Sports Exerc 2005; 37 (11 Supl.): S487-8.
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Abstract

Introduction: The nutritional registries are data bases
through which we obtain the information to understand
the nutrition of populations. Several main nutrition socie-
ties of the world have these types of registries, outstan-
ding the NADYA (Home artificial and Ambulatory nutri-
tion) group in Spain. The object of this study is to
determine by means of a systematic review, the existent
scientific production in the international data bases
referred to nutritional support registries.

Methods: Descriptive transversal study of the results of
a critical bibliographic research done in the bioscience
data bases: MEDLINE, EMBASE, The Cochrane
Library, ISI (Web of Sciences), LILACS, CINHAL.

Results: A total of 20 original articles related to nutri-
tional registries were found and recovered. Eleven reg-
istries of eight countries were identified: Australia, Ger-
many, Italy, Japan, Spain, Sweden, United Status and
United Kingdom. The Price Index was of 65% and all the
articles were published in the last 20 years.

Conclusions: The Price Index highlights the innova-
tiveness of this practice. The articles related to nutritional
support are heterogeneous with respect to data and popu-
lation, which exposes this as a limitation for a combined
analysis.

(Nutr Hosp. 2009;24:711-716)
DOI1:10.3305/nh.2009.24.6.4556

Key words: Nutrition Sciences. Registries. Artificial Nutri-
tional Support.

Introduction

Registries are data bases through which we obtain
the precise information with respect to the characteris-
tics, tendencies and behaviour of populations. They
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LOS REGISTROS DE SOPORTE NUTRICIONAL
ARTIFICIAL: REVISION SISTEMATICA

Resumen

Introduccion: Los registros nutricionales son bases de
datos a través de los cuales obtenemos la informacién
para conocer los aspectos referentes a la nutricion de las
poblaciones. Este tipo de registros no son frecuentes, aun-
que las principales sociedades de nutricion del mundo los
tienen. La mayor representacion en nuestro pais la tene-
mos a partir del grupo NADYA (Nutricion Artificial
Domiciliaria y Ambulatoria).

Objetivo: Determinar mediante revision critica la pro-
duccion cientifica existente en las bases de datos interna-
cionales sobre los registros de soporte nutricional artifi-
cial.

Métodos: Estudio descriptivo transversal de los resul-
tados de las biisquedas bibliograficas efectuadas en diver-
sas bases de datos.

Resultados: Se han encontrado 18 articulos relaciona-
dos con los registros nutricionales. En estos articulos se
han identificado 9 registros de soporte nutricional.

Conclusion: Los registros encontrados, no son entre
ellos homogéneos, presenta limitaciones importantes
para extrapolar y comparar las diferentes poblaciones
registradas.

(Nutr Hosp. 2009;24:711-716)
DOI1:10.3305/nh.2009.24.6.4556

Palabras clave: Ciencias de la Nutricion. Registros. Apoyo
Nutricional Artificial.

enable the knowledge of behaviours which provoke an
increase or decrease of health and even effectiveness,
efficiency and effectivity of the programs that are car-
ried out to improve it.

A registry must have several characteristics which
enable the estimation of the probability of certain
results to occur in certain situations. These are: to have
the capacity of reproducing the same results when
obtained by the same method, in other words, being
“reliable”; to obtain exactly what we want to, to be
“valid”; to establish one unique definition criteria to
make information unique, to be “homogeneous”; and
to be able to obtain similar results when using the data
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and criteria used by other researchers, in other words,
to be “reproducible”.

The registries provide information that empowers
the generation and actualization of science knowledge
which enables the prevention and planning of
resources facilitating the result’s evaluation and com-
parison.

This has an outstanding importance for patients since it
helps us know the type of patient, situation, cause of indi-
cation, evolution and complication of those who receive
Artificial Nutritional Support because they can’t feed
themselves in a conventional way.

Traditionally it was a hospitalary treatment but,
since a decade ago, it has been frequently adminis-
trated in the patient’s home under the strong relieve
that it could improve the patient’s and family’s quality
of life, because they can have all the home comforts,
facilitate the social integration and control of their own
time. It also tries to improve the sanitary management.

Within this background, the interest for nutritional
support registries emerged. These registries are not fre-
quent, even though some of the most important soci-
eties of enteral and parenteral nutrition have them.

Focusing in Spain we find the work of the Ambula-
tory and Home Nutrition of the Spanish Society of Par-
enteral and Enteral nutrition group (NADYA-SENPE)!
has been registering data of these patients since 1992
and offering an annual analysis of the registry as well
as the tendencies observed in the last years in this type
of therapeutic mode.

Objective

To know by means of a systematic review the differ-
ent existent registries of artificial nutritional support
and their main characteristics through the articles
found in biomedical journals.

Methods

Descriptive transversal study of the results obtained
from bibliographic research by means of a systematic
review. The selection of the articles was done follow-
ing the defined inclusion and exclusion criteria.

Inclusion criteria: The existence of any registry sys-
tem of data related to Artificial Nutritional Support.

Exclusion criteria: The article must be obtained
completely and they must come from original articles
published by peers-journals.

Descriptors used

The study of the hierarquic structure of the The-
saurus “Medical Subject Heading Terms” (MeSH)
considers appropriate the next descriptors:

“Registries”’[MeSH]

“Forms and Records Control”

“Nutritional Support”[MeSH]

EMBASE required the use of the descriptors: regis-
ter, disease registry and artificial feeding.

The most important biomedical databases where
consulted (e.g. MEDLINE, EMBASE, The Cochrane
Library, LILACS and ISI Web of Sciences). In
EMBASE and MEDLINE, since they are the only
bases that permit it, descriptors where used as Major
Topic when they represent the most important concept
of the article, submitting those which are less relevant.

Searching equations

(“Registries’[MAJR] OR “Forms and records con-
trol”[MAJR]) AND “Nutritional Support”’[MAJR].

EMBASE

(‘register’/exp/mj OR ‘disease registry’/exp/mj)
AND (‘nutritional support’/exp/mj OR ‘artificial feed-
ing’/exp/mj).

The Cochrane Library

(Registries expand all trees (MeSH) or forms and
records control expand all trees(MeSH)) and nutri-
tional support expand all trees (MeSH).

ISI - Web of Sciences.

(TS=(Records as Topic) OR TS=(Forms and records
control) OR TS=(Registries)) AND TS=(Nutritional
Support).

LILACS

(“Sistema de registros”(DeCS) OR “Control de for-
mularios y registros”(DeCS)) AND “Apoyo Nutricio-
nal”(DeCS).

All the equations used the limit “Humans”. This
review took place by systematic review: consulting the
most pertinent descriptors, their definition and hierar-
chic in the Thesaurus, with the purpose of reducing as
much as possible the publication bias. Consequently,
the replication of this work can be reproduced and actu-
alized by “copy and paste” in an adequate database
using the proposed equation for the research.

Additionally, and as a secondary search, the list of
the related articles of the bibliographic selection was
reviewed to identify those studies which were not
detected by the electronic search.®’

Similarly, the subject’s grey literature was consulted
with the use of Scholar Google and Windows Live
Search. Peer-reviewed comprehensive searchers were
conducted up to April 2008 in biomedical electronic
databases.
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Journal Authors Name of the Registry Entities Country Language Periodicity
J Can Diet Assoc 198748 (3): 172-5 V. Albertetal. ENMP RVH Canadd English Not specified
Hosp Pharm 1993;28: 1065-75 K.P.Speightetal. Parenteral Nutrition Order Form WMC USA English Continues
Pharmacoeconomics 1994; 5 (2): 101-8 M. Malone Registro OASIS/ Oley-ASPEN USA English Anual
Oley Foundation Register
UK HPN Register/
N A HPEN Register
Transpl Proc 1998;30(1): 2529-30 T.Azumaetal. Japanese HPN Registry Japanese Society for HPN Japan English 1991-1994
J Am Diet Assoc 1999; (4): 467-470 CA. Braunschweig Nutrition Registry Form CMC-UI EEUU English Anual 1997
Nutr Hosp 1999; 14 (4): 145-52 C. Gémez Candelaet al. NADYA-SENPE Group NADYA-SENPE Spain Spanish Anual 1996
J Paediatr Child Health 2000; 36: 472-6 M. Sharpetal. BDRWA PMHC Australia English 10aflos
(1986-1996)
Nutr Hosp 2003: 18 (1) 29-33 M. Planasetal. Registro NADYA-SENPE Group NADYA-SENPE Spain Spanish Anual 2000
Nutr Hosp 2003: 18 (1): 34-8 M. Planasetal. Registro NADYA-SENPE Group NADYA- SENPE Spain Spanish Anual 2000
Nutr Hosp2004; 19 (3): 139-43 M.Planasetal. Registro NADYA-SENPE Group NADYA-SENPE Spain Spanish Anual 2001
Nutr Hosp2004; 19 (3): 145-9 M. Planasetal. Registro NADYA-SENPE Group NADYA-SENPE Spain Spanish Anual 2001
J Neurol 2004; (251): 813-7 R. Forbeset al. Scottish MND Register SOHD United Kingdom English 1989-1998
Nutr Hosp 2005; 20 (4): 249-53 J.M. Morenoet al. Registro NADYA-SENPE Group NADYA-SENPE Spain Spanish Anual 2002
Nutr Hosp 2003; 20 (4): 254-8 M. Planasetal. Registro NADYA-SENPE Group NADYA-SENPE Spain Spanish Anual 2002
An Pediatr 2006; 64(3): 239-43 J. M. Moreno Villares et al. NEPAD SEGHNP Spain Spanish Anual 2003
Nutr Hosp 2000; 21 (1): 71-4 M. Planasetal. NADYA-SENPE Group NADYA- SENPE Spain Spanish Anual 2003
EuroJ Clin Nutr 2006; (1): 58-61 G. Violante et al. Registro SINPE SINPE Italy English Trianual
2000-2002
Z Gerontol Geriat 2007, 40 (1): 21-30 R. Wirthetal. GEMIDES Datenbank FACGF Germany German Anual 2004
Nutr Hosp 2007; 22 (3): 307-12 C.Cuerdaetal. NADYA-SENPE Group NADYA- SENPE Spain Spanish Anual 2004
2005
Nutr Hosp 2007, 22 (4): 491-5 C.Cuerdaetal. NADYA-SENPE Group NADYA-SENPE Spain Spanish 10Tast years

Independent variables of the study: journal, author,
registry, entity, country, language, publication period,
number of patients included in the registry, main result,
publication year.

Dependent variables: Price Index (percentage of
articles published under or in five years) and obsoles-
cence (number of years in which a bibliographic refer-
ence remains valid, during the moment of the study:
“mean age” (lowest mean age is the value of the period
of time during which half of the bibliography remains
active, considering active the fact of being cited in the
bibliographic references)).

Results

The research made in the different databases gave as
a result 22 articles.'™*!-»2 The search made in MED-
LINE included all the articles found in EMBASE. The
bibliographic list of articles distinguishes 18 pertinent
references, which were included once completing the
inclusion criteria. The rest of the documents included
were related articles.

Four articles were denied since they don’t follow the
inclusion criteria because they are not original articles
(table I).

Documental description

The selected articles show a median age, or obsoles-
cence, of 4 years with a range of 20 years being pub-
lished between 1987 and 2007 (fig. 1). The median of
the publication date was found in 2004. The distribu-
tion of the article’s publishing date showed two modal
peaks; one in 2004 and another in 2007, each publish-

Table I
Bibliographic search research

Daia B Localized Recovered Denied

ata Sases Articles Articles Articles
MEDLINE 21 21 3as.c
EMBASE 8 8 -
The Cochrane Library 1 1 1P
IST(Web of Sciences) 3 3 I
LILACS 0 0

A Hoernle E. Hosp Formul 1991; 26 (12): 972-3.

B Stokes MA etal. N Z Med J 1989; 102 (878): 568.

¢ Norderstrom J et al. 1989; 86 (21): 2027-8.

® Vernon-Roberts A et al. Cochrane Database of Systematic Reviews (1) Art No.
CD006151 2007.

Nutritional Support Registries
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ing 3 articles. The Price Index is of 65%. The lan-
guages in which these articles were published were:
English 8 (40%), Spanish 11 (55%) and German 1
(5%).

Nine registries have been identified in the first
review; the related articles provided two other new reg-
istries in Japan and Italy (table II).

The entities responsible for these registries are
mostly scientific societies: SENPE; SINPE, Oley-
ASPEN (Oley-American Society of Parenteral and
Enteral Nutrition), SEGHNP (Sociedad Espafiola de
Gastroenterologia, Hepatologia y Nutricién
Pediatrica), FACGF (Federal Association of Clini-
cal Geriatric Facilities), Japanese Society of Home
Parenteral Nutrition. Each one was responsible for
one registry. Two of the identified registries
depended of hospital entities.

Scientific society registries generated 75% of the
articles (15). Within them, NADYA-SENPE was
responsible of 50% (10), all published in «Nutricion
Hospitalaria», OLEY-ASPEN of 5% (1), as well as
SEGHNP, SINPE, SINPD and FACGF. Those belong-
ing to hospital entities generated a 25% (5).

Table IT
Identified registries

1. Oley Foundation Register.

2. United Kingdom Home Perenteral Nutrition Register
(UK HPNR).

3. North American Home Parenteral and Enteral Nutrition
Register (NA HPEN R).

. NADYA-SENPE Register.
. Birth Defects Register of Wester Australia (BDR WA).
. Scottish Motor Neuron Disease Register (Scottish MND R).

. Home and Ambulatory Pediatric Enteral Nutrition
(NEPAD).

. Geriatric Minimum Data Set (GEMIDES).
9. Sverige Central Register (SCR).

10. Italian Society of Enteral and Parenteral Nutrition
(SINPE) Register.

11. Japaneese Register of Enteral and Parenteral Nutrition.

~N N B

e

tion of the articles.

Methodological description

All publications use a descriptive prospective design
of different periods of time, outstanding that 65% (13)
have been annual, 17% (3) published their information
every 10 years, 5% were each three years 5% (1). There
is no information of the period of time covered by the
study in 10% of the articles (2).

The number of patients included in each article is not
specified in 5 articles (28%).

With respect to the type of nutritional support used,
enteral nutrition is found in 13 articles (40%) and par-
enteral nutrition in 18% (60%), taking into considera-
tion that 8 of them refer to both artificial nutritional
supports simultaneously.

Ten of the 20 articles®!"”mention the mean age of
the patients. Enteral nutrition presents a mean of 62.0 £
8.5years(y) in adults and 5.6 + 0.4y in children. Par-
enteral nutrition presents a mean age of 51 + 2.2y in
adults and 5.1 £ 1.9y in children.

These same ten articles mentioned the mean of the
period of treatment having 6.3 + 0.4months (mo) in
enteral nutrition and 8.2 + 0.6 mo in parenteral nutrition.

The most frequently registered diseases responsible
of home enteral nutritional support were neurological
and neoplasic, followed by gastrointestinal. In home
parenteral nutrition, mesenteric isquemia diseases pre-
dominate, followed by neoplasic diseases.

In terms of vias used the most used is the oral via,
with a dominance of the polymeric formulas. In par-
enteral nutrition, the use of tunnelized catheters seems
to be the most frequent.

Discussion

There are not many studies in the scientific literature
dealing with the artificial nutrition support registries,
and those existing are heterogeneous as much as we
can observe in our results. This represents an important
limitation to analyse deeply the data published in them
since there is no possibility of comparison.

Evidence in this study has supported the existence of
eleven nutritional support registries. Other authors!
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identify less number of registries without mentioning
the Australian,?> Canadian,’ Swiss* and the German’®
registry.

Registries present limitations respect to the data they
collect. In fact, this is the main argument of several
researchers® who lead initiatives to update, or even
develop, new registries seeking the improvement of the
activity of the centre of home nutritional support to
achieve homogeneity in the clinic-assistant behaviour
stating that the existent registry is not completing the
clinic’s requirements. Moreover, the increase in the
diffusion of home nutritional support does not show a
parallel increase in its registry’s improvement, which
makes it difficult to obtain representative informa-
tion.”

Evidence has proved that the age of the articles
found is very short, with a high Price Index. This fact is
understood, not only because artificial nutrition is a rel-
atively recent practice but because most of the articles
found register home nutritional support and this is a
very novel type of clinical assistance.

The German registry (Gemidas Datenbank) Works
with the biggest nutritional support database in
Europe* and, despite its use in only geriatric patients; it
has an important participation and uses an innovative
software. In the other hand, those who use it outstand
that modifications are required and that a more detailed
analysis could be obtained out of it.2 C. Irelton-Jones et
al. 2005 comments that there are few works about reg-
istries of patients receiving parenteral nutrition, proba-
bly due to the lack of demand of this information to the
service provider companies. It has been estimated that
39,000 individuals receive parenteral nutritional sup-
port each day in USA, nevertheless few studies have
evaluated and presented the results of this patients and
there is an insufficient availability of data about them.
These authors try to explain this fact due to the abun-
dance of prescriptors and providers, and due to the high
cost of maintenance to collect and work this data.>
Maybe registries could have the answer to the demand
of sanitary management services, being an instrument
that clinics could use to influence sanitary administra-
tions to normalize this practice in different care set-
tings.

The majority of articles of registries of nutritional
support found in this study have been published by
“Nutricion Hospitalaria” . The reason is that this jour-
nal is SENPE’s expressing media, and this group is the
one with more scientific production, since they publish
their data annually.

Registries collect valid clinic information but its
maintenance and evolution require help and infrastruc-
ture which is not easily found. Some European coun-
tries have financial programmes for the consolidation
of multicentric registries, aiming their conversion into
Official Sanitary Registries. In our opinion, which
coincides with that of Iglesias et al. 2005, the implanta-
tion of this type of programmes could be interesting for
the different countries.*

The conclusions we reach through the results of this
study are that the articles minding nutritional support
are heterogeneous with respect to the data, handling
and purpose of each registry, being this a limitation for
the analysis.

As we can observe in the Price Index, these registries
are a relatively new mode that probably still needs
more maturation.

As a recommendation, we consider that a valid
option to improve nutritional registries would be to
convert them into mixed registries. In this way, only a
small number of obligatory data would be demanded
for all the sanitary centres and this would enable the
access to the most basic and representative data of the
population with this type of treatment. In the same way,
other voluntary data, added by those who have more
time or subject implication, could increase the knowl-
edge of artificial nutritional support in Europe.
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Chemopreventive response of diclofenac, a non-steroidal anti-inflammatory
drug in experimental carcinogenesis
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Abstract

The chemopreventive response was evaluated of non-
steroidal anti-inflammatory drug, Diclofenac, a preferen-
tial cyclooxygenase-2 (COX-2) inhibitor in 1,2-dimethy-
hydrazine (DMH)-induced colon cancer in rat model. The
signs of neoplasm were evident in the animals receiving
30mg of DMH per kg body weight in a weekly s.c injection
for six weeks. The putative biomarker of carcinogenesis
was visible in the form of multiple plaque lesions in DMH
treatment and then regression seen in those animals
which also received an oral dose of Diclofenac, 8 mg/kg
body weight whereas no such macroscopic neoplastic
lesions were seen in the animals receiving Diclofenac only
or the control animals receiving the vehicle of the drug.
Histopathological results showed the presence of early
aberrant changes in the form of severe dysplasia and also
numerous crypt fissions in the apical surface of the
colonic mucosa. A very high expression of COX-2 was
seen in the colonic epithelium of DMH-treated rats, as
analyzed by immunohistochemistry. Also, the apoptotic
events were assessed by terminal deoxynucleotidyl dUTP
nick end labeling (TUNEL) assay, where the DMH group
shows few number of TUNEL positive cells which dra-
matically increased in the Diclofenac treatment. The
results suggest that Diclofenac could be an effective
chemopreventive agent in colon cancer, where perhaps
apoptosis plays a very dominant end effect in cancer cell
killings.
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RESPUESTA QUIMIOPREVENTIVA
DEL DICLOFENACO, UN FARMACO
ANTIINFLAMATORIO NO ESTEROIDEO
EN LA CARCINOGENESIS DE COLON
EXPERIMENTAL

Resumen

Se evalué la respuesta quimiopreventiva del farmaco
antiinflamatorio no esteroideo, diclofenaco, un inhibidor
preferente de la ciclooxigenasa-2 (Cox-2), en el cancer de
colon inducido por 1,2-dimetilhidracina (DMH) en un
modelo de rata. Los signos de neoplasia fueron evidentes
en los animales que recibieron 30 mg de DMH por kg de
peso corporal mediante inyecciones s.c. semanales
durante 6 semanas. El biomarcador putativo de la carci-
nogénesis fue visible en la forma de miiltiples lesiones en
placas con el tratamiento de DMH y la posterior regre-
sion apreciada en los animales que también recibieron
una dosis oral de diclofenaco, 8 mg/kg de peso corporal,
mientras que no se vieron tales lesiones neoplasicas
macroscopicas en los animales que recibieron solamente
el diclofenaco o en los animales control que recibieron el
vehiculo del farmaco. Los resultados histopatologicos
mostraron la presencia de cambios aberrantes precoces
en la forma de una displasia intensa y también numerosas
fisiones de las criptas en la superficie apical de la mucosa
colonica. Se vio una expresion muy elevada de Cox-2 en el
epitelio coldnico de las ratas tratadas con DMH, al anali-
zarlo por inmunohistoquimica. También se evaluaron los
eventos apoptoticos mediante el ensayo terminal deoxynu-
cleotidyl dutp nick end labeling (TUNEL), en el que el
grupo DMH mostré un pequeino nimero de células
TUNEL positivas, que se incrementé notablemente en el
grupo de tratamiento con diclofenaco. Estos resultados
sugieren que podria existir un agente quimiopreventivo
eficaz para el cancer de colon en el que, quizas, la apopto-
sis desempene un efecto terminal muy dominante en la
muerte de las células cancerosas.

(Nutr Hosp. 2009;24:717-723)
DOI1:10.3305/nh.2009.24.6.4557

Palabras clave: Cdncer de colon. Quimioprevencion. Diclo-
fenaco. Apoptosis.
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Introduction

Non-steroidal anti-inflammatory drugs (NSAIDs)
are among the most widely prescribed class of pharma-
cological agents worldwide, having broad clinical util-
ity in treating pain, fever and inflammation.'? Besides
the treatment of the inflammatory diseases, NSAIDs in
recent times had shown considerable promise as anti-
cancer agents.’ The anti-inflammatory action of the
NSAIDs rest in their ability to inhibit cycloxygenase
(COX), which in turn results in a diminished synthesis
of the proinflammatory cytokine, the prostaglandin
E,.** There are two COX isoforms; while COX-1 is
constitutively expressed in all tissues, COX-2 is
inducible and results due to expression of an early
response gene against a variety of stimuli. Expression
of COX-2 is increasingly induced during consecutive
stages of cancer and the role of the enzyme in colorec-
tal carcinogenesis is well established showing that
COX-2 deficiency partly suppressed the Familial Ade-
nomatous Polyposis (FAP) as well as colon cancer.®
Recently, the use of NSAIDs was linked to the chemo-
prevention of colorectal cancer,” and to a lesser extent
breast and lung cancer.®'" It is revealed that NSAIDs
are effective in reducing the number and size of col-
orectal polyps in human'! and animal models,' and also
can modulate the tumor cell growth in vitro."

Diclofenac [2-(2,6-dicloranilino) phenyl acetic acid]
is a highly effective NSAID in reducing inflammation'
and also there is some evidence to show that
Diclofenac is a dual inhibitor of COX-1 and 2." It had
shown some anticancer effect in reducing the granulo-
matous tissue angiogenesis,'® occurrence of basal cell
carcinoma'” and the inhibition of colon 26 adenocarci-
noma development." In view of the reported damage of
the gastric mucosa and bleeding due to the antiplatelet
effects caused by the inhibition of COX-1""* and also
the unexpected cardiovascular side effects due to the
COX-2 inhibition alone,”' it may be an attractive option
to use a dual COX-1 and 2 inhibitor like Diclofenac,
which could be an as effective agent in the cancer
regression as the traditional NSAIDs (COX-1
inhibitor) or specific COX-2 inhibitor (coxibs), but
does not overtly manifest the specific pathophysiology
of inhibition of either of the two enzyme isoforms. Fur-
ther, although Diclofenac is known to be a preferen-
tially selective COX-2 inhibitor,” there is some evi-
dence that Diclofenac also inhibits the lipoxygenase
pathway, thus reducing the formation of the
leukotriens, also called the proinflammatory auto-
coids.” There is also speculation that Diclofenac may
inhibit phospholipase A, as part of its mechanism of
action, which may explain the high potency of
Diclofenac in the anti-inflammatory disorders.*

Therefore, in the present study the effect of
Diclofenac in regression of colon cancer was studied in
a rat model where chemically induced carcinogenesis
and its early changes, and the molecular mechanisms
studied. The study included the histoarchitectural

changes in the colonic mucosa, expression of COX-2,
elucidation of apoptosis and genotoxic damages which
are reported with the premalignant changes in colon
and chemoprevention with Diclofenac.

Materials and methods
Animals

Male rats (Sprague-Dawley strain) weighing 80-100
g and 2 months old were obtained from the Central
Animal House, Panjab University, Chandigarh. These
were acclimatized for one week and given standard
rodent feed and free access to water. Animals were
maintained as per the principles and guidelines of the
Ethics Committee of Animal care of Panjab University
in accordance with the Indian National Law on animal
care and use.

Experimental Design

Animals were assorted into the following groups and
a six week study was conducted:

Group 1: Animals served as controls and were
administered vehicle of the drug.

Group 2: Animals were administered with DMH
(Sigma, USA) weekly at a dose of 30 mg/kg body
weight, subcutaneously (s.c). DMH was freshly pre-
pared in ImM EDTA-saline (pH 6.5).

Group 3: Diclofenac (8mg/kg body weight) was co-
administered p.o daily to the animals along with the
weekly dose of DMH. The dose was chosen within the
therapeutic anti-inflammatory dose (ED,) for the rats.

Group 4: Diclofenac alone was administered p.o
daily (8 mg/kg body weight).

Body weight of the animals was recorded weekly till
the termination of the treatment. At the end of the treat-
ment period, the animals were fasted overnight with
drinking water ad libitum and sacrificed the next day.

Gross morphological observation

The colons were removed and flushed clear with ice-
cold physiological saline (NaCl solution, 9 g/L). These
were opened longitudinally along the median and laid
flat to examine the incidence of macroscopic neoplas-
tic lesions/plaques called the multiple plaque lesions
(MPLs). The colons were divided into proximal,
medial and distal segments for the examination.

Histopathological analysis

Colonic pieces removed from the sacrificed rats
were immediately fixed in 10% buffered formalin for
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24 hrs. The tissues were dehydrated in ascending series
of alcohol and kept in 1:1 mixture of absolute alcohol
and benzene for 1 hr. For embedding the tissues in wax,
the tissues were kept in benzene for 40-45 min and
transferred sequentially to 1:1 benzene and wax mix-
ture at 60°C for 1 hr and then pure wax for 6 hr at 60°C
with two changes. The tissues were embedded in wax
and five micron thick sections were cut using a hand
driven microtome and transferred to the egg albumin
coated slides. Sections were then dewaxed in xylene,
stained in hematoxylin and eosin, mounted in DPX and
viewed under a light microscope and photographed.

Immunohistochemical localization

5 pm thick paraffin sections were incubated at 60° C
for 30 min in an oven for antigen retrieval and deparaf-
finized in xylene for 30 min. The sections were then
gradually hydrated in descending series of alcohol
(100%, 90%, 70%, 50%, and 30%). The non-specific
staining was blocked by incubating the sections with
2% BSA in phosphate buffered saline (PBS 10 mM, pH
7.2). The sections were then incubated with polyclonal
anti-goat COX-2 (1:1000 dilution) antibody (Santa
Cruz, USA) in a moist chamber for 2 hr at 37° C. For
negative control only 1% BSA was added. After incu-
bation with the primary antibody, washing was given
with PBS Tween (PBS with 0.05% Tween-20) and
PBS successively for 5 min each. The sections were
then incubated with the secondary antibody (1:10,000,
Bangalore Genei) for 2 hr. Sections were washed in the
same manner as described above and the reactive prod-
uct was developed using BCIP/NBT solution (Genei,
Bangalore, India) under dark conditions. Reaction was
terminated by washing with distilled water, counter-
stained with methyl green, mounted with DPX and
observed under a light microscope.

Analysis of Apoptosis (TUNEL assay)

Cells undergoing apoptosis were detected in paraffin
tissue sections (5 pm thick) by the terminal deoxynu-
cleotidyl transferase dUTP nick end-labeling (TUNEL)
method, using the in situ apoptosis detection kit (Trevigen,
USA) according to the manufacturer’s recommended pro-
tocol. A minimum of 200 cells/field were counted in four
randomly selected fields and the index of apoptosis was
calculated as the percentage ratio of number of cells with
apoptotic nuclei to the total number of cells per field.

Statistical analysis

Data were expressed as mean + SD of four observa-
tions for each group. One way analysis of variance
(ANOVA) was done to compare the means between
the different treatments using Post-Hoc comparison by
Least significant difference (LSD) method. The statis-
tical software package SPSS v10 for windows was
used for the purpose. A value of p < 0.05 was consid-
ered significant in the present study.

Results and discussion

The present study was designed to evaluate the anti-
inflammatory efficacy of COX-2 preferentially selec-
tive NSAID, called Diclofenac in DMH-induced colon
carcinogenesis in rat model. The chemopreventive
effects were studied by morphological evaluation of
colonic neoplasia, histological analysis of the mucosal
epithelium and the immunocytochemical expression of
COX-2. The apoptosis in the colonic mucosa was also
analyzed by TUNEL assay.

The results in the animal body weight showed a linear
growth during the six week treatment schedule (fig. 1),

250 A
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c
Z 1501 —%— DMH
_::go —&— DMH + Diclofenac
_g» 100 4 Diclofenac
@
50 A Fig. 1 —Mean body weight
profile of control as well as
treated groups during a 6
weeks treatment schedule
0 ' ' ' ' ' ! with DMH. No significant
1 2 3 4 5 change in the body weight
Duration (weeks) was observed with various
treatments.
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Control

DMH

DMH + Diclofenac Fig. 2—Gross morphology of intact

colon showing the occurrence of Mul-
tiple Plaque Lesions (MPLs, circled)
with DMH treatment (b) and their re-
gression with Diclofenac co-adminis-
tration (c). Control (a) and Di-
clofenac only (d) groups showed
normal colonic mucosal surface.

Diclofenac

with a net weight gain at the end of the study in com-
parison to their initial weight. No significant change in
the body weight between the Control and the different
treated groups was observed which shows that the car-
cinogenic events did not alter the metabolic status of
the animals in a significant way and the normal growth
pattern achieved.

The colons were grossly examined for the presence
of the multiple plaque lesions (MPLs), wherein the
neoplastic signs were clearly visible in the DMH-
treated animals (fig. 2). MPLs were clearly recognized
by the appearance of either raised or non-raised
streches of tissues in the form of identifiable tissue
growth, often appearing singly or in multiple forms
throughout the length of the colon. In DMH +
Diclofenac group the number and size of the MPLs
were grossly decreased. The Control animals revealed
no MPL while very few are observed in the diclofenac
only group (table I). Also, the colons of the Diclofenac
and DMH + Diclofenac groups appeared almost simi-
lar in their gross physical features to that of the Con-
trols. There was also no mortality of the animals noted
in any of the groups in the present study. The
histopathological analysis in the Control rats of the

colon revealed no signs of malignancy in terms of dys-
plasia, adenoma or carcinoma and reported the normal
epithelium (fig. 3). DMH group revealed the presence
of severe dysplasia and numerous malignancy related
features along with the development of preneoplastic
events such as the occurrence of aberrant crypt foci
(ACF) all over the length of the colonic segments,
which are the putative biomarkers of colon carcinogen-
esis.” The crypt cells in the dysplasia showed the
enlarged nuclei, round or ovoid and deeply stained.
Also, the number of mitotic cells is far more and at the
same time the number of mucin producing goblet cells
markedly reduced. In some of the animals, DMH treat-
ment may not have resulted fully formed adenoma or
carcinoma but only severe hyperplasia indicating the
onset of the neoplastic and proliferative activities in the
mucosal layers. Such sections also revealed the high
grade dysplastic crypts at the apical surface through
crypt fission, a process which signified the highly pro-
liferative stage of neoplastic mucosal epithelium.* In
the DMH + Diclofenac treated animals, the regressive
effects of the drugs was observed in the DMH-induced
carcinogenesis and in the Diclofenac only group the
colonic mucosal surface reported a mild hyperplasia

Table I
Chemopreventive response of diclofenac in DMH induced colon carcinogenesis in six weeks treatment groups
No. of MPLs in different region of colon Total No. of rats MPL

. L MPL MPL

Groups No. of with MPL/Total incidence burden muliivlici
Proximal Middle Distal MPLs No. of rats (%) plicity

Control NIL NIL NIL NIL NoMPL 0 NIL NIL
DMH 4 2 5 11 8/10 80 1.1 1.375
DMH + diclofenac 2 1 6 4/10 40 0.6 L5
Diclofenac 1 0 0 1 1/10 10 0.1 1

MPLs (Multiple Plaque Lesions).
MPL incidence= the percentage of animals having MPLs.
MPL burden= the total number of MPLs counted/total number of rats.

MPL multiplicity= the total number of MPLs counted/number of MPL bearing rats.

720 Nutr Hosp. 2009;24(6):717-723

P

. Castello-Botia et al.



Fig. 3—Histopathological
analysis of the colonic mu-
cosa after 6 weeks treatment
period (200X). a) Control:
normal epithelium with no
signs of dysplasia, adenoma
or carcinoma. b) DMH : se-
vere dysplasia (arrow), loss
of mucin producing goblet
cells and occurrence of aber-
rant crypt foci. c) DMH + Di-
clofenac: moderately hyper-
plastic d) Diclofenac only:
mild hyperplasia, the crypts
structures well interspersed
with the stromal tissues.

with all the crypt specific structures and other histoar-
chitectural features nearly intact. Fairly large numbers
of goblet cells are visible with the clear mucosa and the
stretches of submucosa tissue prominently visible. The
crypts are also prominently interspersed in the connec-
tive tissue layer, stroma.

The immunohistochemical localization of COX-2
was established with rodent specific antibody in the

paraffin sections (fig. 4), which showed a very high
cytoplasmic expression of the protein in the DMH
group. A much less intense presence of the enzyme in
the DMH + Diclofenac group and very mild expression
in the Diclofenac only group were also visible but
nearly completely absent in the Controls. It was earlier
reported that COX-2 is strongly expressed in colorectal
cancer than the corresponding non-tumor tissues at

Fig. 4—Immunohistochemical lo-
calization of COX-2 protein in the
colonic mucosa (200X). a) Control:
Expression of COX-2 absent, b)
DMH : High cytoplasmic expres-
sion of COX-2, ¢) DMH + Di-
clofenac: moderate expression of
COX-2 noted d) Diclofenac: mild
staining observed, almost similar
to the Control sections.

Chemoprevention of colon cancer
with diclofenac
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Fig. 5—TUNEL assay in the
colonic mucosa (400X). A
marked sign of apoptosis was
seen in Control (a) and Di-
clofenac (d) groups. Sections
from DMH treated group (b)
showed very few apoptotic/
TUNEL positive cells. Co-ad-
ministration of Diclofenac led
to induction of apoptosis in the
DMH + Diclofenac group (c),
visible by the increase in the
number of TUNEL positive
cells. TUNEL positive cells are
shown by arrows.

both the protein and mRNA level.” The COX-2
expression had been progressively increased in cancer
showing metastatic potential®® and that the increased
COX-2 levels in human colorectal carcinoma are cor-
related with both the size and invasiveness of the
tumors.” Also, a COX-2 over expression had been
demonstrated during the recurrence of colorectal carci-
noma,* especially in the haematogenous metastasis of
colorectal cancers.

In the present study, apoptosis was studied using the
method of TUNEL, where it often results in cleavage
of the nuclear DNA into oligonucleosome size frag-
ments and production of DNA strand breaks which can
be revealed by nick end labeling. Only those cells dis-
playing the typical morphological criteria of apoptosis
and stained positive by TUNEL assay were counted as
apoptotic. A marked sign of apoptosis was seen in the
Control rats, while very few TUNEL positive cells
seen in the DMH group (fig. 5). Co-administration of
diclofenac with DMH resulted in a moderate increase
in apoptosis while the Diclofenac only group showed a
significant number of TUNEL positive cells (table II).
An induction of apoptosis and inhibition of prolifera-
tion are widely recognized as potential mechanisms for
chemoprevention of colorectal cancer.’® NSAIDs like
Diclofenac are associated with a reduced colon cancer
incidence, predominantly by an increased apoptosis.*

In conclusion, the results of the present study clearly
indicate that a marked sign of apoptosis was seen in the
Control and Diclofenac only group as compared to the
DMH treated groups, as a normal phenomenon of cel-
lular homeostasis in the colonic crypts. There is accu-
mulating evidence that cellular arachidonic acid bal-

ance may play a key role in regulating apoptosis,* for
e.g. the diminished production of arachidonic acid as a
result of reduced cPLA -dependent generation or alter-
nately enhanced utilization through COX-2 may
deplete the intracellular arachidonate pool, thereby
may be attenuating the apoptotic signals and facilitat-
ing tumorigenesis.** Adenocarcinoma in the human
subjects are associated with marked increase in COX-2
expression and evidence from studies with isolated
cells in culture or animal models suggest that the
prostaglandins produced by COX-2 definitely slow
down the rate of apoptosis in cancerous cells.*® The pre-
sent results of achieving anticancer effects with
Diclofenac surely provides us an option of using not
only a dual inhibitor of COX-1 and COX-2 but also at
the same time a preferentially selective COX-2
inhibitor, as a very promising chemopreventive agent
in colon cancer.

Table IT
Percent apoptotic cells in rat colon as observed
by TUNEL assay

Groups No. of apoptotic cells/100 cells
Control 29.75+£2.5

DMH 1.75+£0.5¢

DMH + Diclofenac 18 £0.6¢"
Diclofenac 34 +1.4¢

Values are mean = S.D. of 4 independent observations by one way
ANOVA.

°p <0.001 in comparison to control.

p <0.001 in comparison to DMH.
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Resumen

Introduccion: La valoracion geriatrica integral incluye
el examen del apartado nutricional debido a la alta preva-
lencia de desnutricion en este tipo de pacientes; especial-
mente en los pacientes con deterioro cognitivo asociado.
Las escalas de cribado del estado nutricional presentan
preguntas de autopercepcion subjetiva de dificil res-
puesta en pacientes mayores con demencia.

Objetivo: Estudiar la especificidad, el valor predictivo
positivo y la sensibilidad de la escala MNA para la deteccion
de malnutricion en pacientes diagnosticados de enfermedad
de Alzheimer con deterioro cognitivo avanzado.

Material y métodos: Se disen6 un estudio descriptivo
poblacional con una muestra de 52 pacientes mayores de
70 anos, institucionalizados, con enfermedad de Alzhei-
mer grado moderado y severo. Se estudio la sensibilidad,
especificidad y valor predictivo positivo de la escala MNA
respecto a los parametros de malnutriciéon del American
Institute of Nutrition (AIN).

Resultados: Los valores de sensibilidad, especificidad y
valor predictivo positivo son 60%, 94,7 % y 93,8 % respecti-
vamente. Existe una correlacion significativa (p < 0,001)
ente la puntuacion obtenida en la escala MNA y la escala de
riesgo de caidas Tinneti (r = 0,577), de funcién Barthel (r =
0,742), de valoracion cognitiva MEC (r = 0,651) y los niveles
de creatinina (r = 0,402). Mas del 50% de la muestra pre-
sent6 al menos un parametro de malnutricion AIN alterado.

Conclusiones: La escala MNA presenta una menor
sensibilidad y especificidad en estos pacientes. El diseiio
de una escala de valoracién nutricional sin valoraciones
subjetivas y solo con parametros objetivos podria mejo-
rar la eficacia de la misma en ancianos institucionalizados
con deterioro cognitivo moderado y severo.

(Nutr Hosp. 2009;24:724-731)
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VALIDATION OF SCORE IN MNA SCALE LIKE
NUTRITIONAL RISK FACTOR IN
INSTITUTIONALIZED GERIATRIC PATIENTS
WITH MODERATE AND SEVERE COGNITIVE
IMPAIRMENT

Abstract

Introduction: comprehensive geriatric assessment
includes examination of the nutritional status given the
high prevalence of hyponutrition in this kind of patients,
particularly in patients with associated cognitive impair-
ment. Scales for screening the nutritional status include
questions on self-perception difficult to answer by
demented elder patients.

Objective: To study the specificity, the positive predic-
tive value, and the sensitivity of the MNA scale to detect
malnutrition in patients diagnosed with Alzheimer’s dis-
ease with advanced cognitive impairment.

Material and methods: a population-based descriptive
study with a sample of 52 patients older than 70 years,
institutionalized, and with moderate-severe Alzheimer’s
disease was designed. The sensitivity, specificity, and pos-
itive predictive value of MNA scale were studied regard-
ing the parameters on malnutrition of the American
Institute of Nutrition (AIN).

Results: the sensitivity, specificity, and positive predic-
tive values were 60%, 94.7%, and 93.8 %, respectively.
There was a significant correlation (p < 0.001) between
the score obtained with the MINA Scale and the Tinneti’s
Risk of Fall Scale (r = 0.577), the Barthel’s function (r =
0.742), the MCT cognitive assessment (r = 0.651), and cre-
atinine levels (r = 0.402). More than 50% of the sample
presented at least one malnutrition parameter altered.

Conclusions: the MNA Scale presents lower sensitivity
and specificity in these patients. Designing a nutritional
assessment scale without subjective evaluations and only
with objective parameters might improve its efficiency in
institutionalized elderly patients with moderate-severe
cognitive impairment.

(Nutr Hosp. 2009;24:724-731)
DOI:10.3305/nh.2009.24.6.4571

Key words: Nutrition assessment. Alzheimer’s disease. Ins-
titutionalization. Geriatric assessment. Malnutrition.



Introduccion

La valoracién global del paciente geridtrico incluye el
examen del apartado nutricional; justificado por la alta
prevalencia de desnutricién en el anciano'. En nuestro
medio la malnutricién en este segmento de edad oscila
entre el 15 y el 60%?*. Una de las escalas mds utilizadas
para valorar el estado nutricional en este segmento
poblacional es el Mini Nutritional Assessment (MNA).
Los estudios de validacién han demostrado su idoneidad
respecto al resto de escalas en el paciente geridtrico
ingresado en hospitales o instituciones**.

Un grupo importante de estos pacientes también aso-
cia deterioro cognitivo en sus distintos estadios evolu-
tivos. Esta alteracion del estado cognoscitivo asocia un
aumento de incidencia de problemas afiadidos como
las ulceras por presién o el propio riesgo de desnutri-
cién. De hecho, algunos estudios sefialan que el
paciente diagnosticado de enfermedad de Alzheimer
presenta un alto riesgo de malnutricién proteico-calé-
rica®®. El motivo, no aclarado, podria estar relacionado
con un aporte dietético inadecuado, un aumento de los
requerimientos energéticos o a alteraciones metabdli-
cas asociadas’.

El proceso fisiopatolégico que desencadena la mal-
nutricion es multifactorial, progresivo, y se refleja en
las medidas antropométricas y en las determinaciones
analiticas'. Estos pardmetros analizados de forma ais-
lada se caracterizan por una baja especificidad!,
pudiendo ser influenciados por miltiples situaciones'?.
De hecho, una pérdida del 4% del peso en un afio es
factor independiente de morbilidad y mortalidad®.

La malnutricién en el paciente geridtrico se asocia a
un deterioro de la actividad y de la condicién fisica
general'* y se relaciona con una mayor prevalencia de
infecciones'>'¢, retraso en la cicatrizacion de heridas y
ulceras por presion'’, una disminucion del rendimiento
intelectual®, una reduccion del apetito'?, mayor estan-
cia hospitalaria®? y un aumento de la mortalidad®.
Asi, la desnutricion afecta tanto a la esperanza de vida
como a la calidad de la misma??°; correlacionandose,
ademds, con la morbilidad asociada, a pesar de que el
riesgo de malnutricién es mayor que la actual prevalen-
cia de desnutricién en pacientes geridtricos?.

La escala MNA ha sido especificamente desarro-
llada para evaluar el riesgo de malnutricién en el
anciano fragil, favoreciendo el desarrollo de interven-
ciones rapidas que beneficien el estado nutricional y
que reduzcan las consecuencias de un mal aporte cal6-
rico-proteico*. La version original consta de 18 pregun-
tas, divididas en cuatro dreas nutricionales, incluyendo
medidas antropométricas (Indice de masa corporal
(IMC), circunferencia braquial, circunferencia del
muslo y pérdida de peso), una valoracién global (seis
cuestiones relacionadas con el estilo de vida la medica-
cién y el estado fisico y mental), una valoracion dieté-
tica (seis cuestiones relacionadas con el aporte dieté-
tico diario, problemas de ingesta y una valoracién
subjetiva), una cuestion sobre auto-percepcion de la

suficiencia de la ingesta y una sobre autovaloracién de
su estado de salud. La puntuacién maxima es de 30
puntos. Una puntuacién inferior a 17 puntos se rela-
ciona con malnutricién, un contaje entre 17 y 23,5 pun-
tos indica un riesgo potencial de malnutriciéon y una
puntuacién de 24 puntos o superior se relaciona con un
estado nutricional satisfactorio. El valor predictivo
positivo del MNA es de 80,3%, la sensibilidad del 98%
y la especificidad del 25%?.

La puntuacidén en la escala MNA ha sido descrita
como factor predictivo de estancia hospitalaria, costes
sanitarios y mortalidad®. La escala incluye preguntas
de autopercepcion dificiles de aplicar a pacientes con
demencia en estadios avanzados. Asi, nuestro objetivo,
al disenar este trabajo, ha sido estudiar la especificidad,
el valor predictivo positivo y la sensibilidad de la
escala MNA para el diagnéstico de malnutricién en
pacientes diagnosticados de enfermedad de Alzheimer
con deterioro cognitivo moderado y severo.

Material y métodos

Para la realizacién de este articulo, disenamos un
estudio descriptivo transversal en el que se evalué a los
pacientes ingresados en una instituciéon geridtrica
(Residencia Jaume II de Tavernes de la Valldigna,
Valéncia, Espafia). Se utilizé como tnico criterio de
inclusidn el diagnéstico probable de enfermedad de
Alzheimer, segtn criterios de la clasificacién DSM-
IV*y NINCDS-ADRDA?, en una situacién evolutiva
comprendida en los niveles 5, 6 6 7 de la escala GDS
(Global Deterioration Scale)®. Fueron excluidos los
pacientes que no cumplieron dicho criterio. Se obtuvo
una muestra de 56 pacientes (57,73%) sobre el total de
97 pacientes geridtricos ingresados en la institucién en
el momento de la realizacién del estudio. Se produjo la
pérdida de 4 pacientes que cumplian los criterios de
seleccion (1 por fallecimiento, 1 por ingreso hospitala-
rio durante el desarrollo del estudio que impidié la
cumplimentacién y 2 por abandonar la institucién al
finalizar sus estancias temporales antes de la conclu-
sién del estudio y no poder acceder a la informacién
necesaria para completar todas las variables). Asi, la
muestra final del estudio fue de 52 pacientes. A los
pacientes incluidos se les realizé una entrevista progra-
mada y una exploracion fisica, circunscritas dentro del
programa de seguimiento semestral de la institucién y
que nos permitid recoger una serie de variables demo-
graficas, fisicas y analiticas.

Variables sociodemograficas: Sexo, edad, diagnés-
tico previo de hipertension arterial, dislipemia, diabe-
tes, patologia oncoldgica, accidentes cerebro-vascula-
res, cardiopatia isquémica, insuficiencia cardiaca o
insuficiencia renal. Variables funcionales y cognitivas:
Puntuacion escala MNA, escala funcional de Barthel,
la cual mide la independencia en las actividades basi-
cas de la vida diaria (ABVD), los pacientes fueron divi-
didos en 6 grupos segtin la puntuacién 1.- Dependencia

MNA en pacientes geridtricos

Nutr Hosp. 2009;24(6):724-731 725



(D) total: si la puntuacion es inferior a 20 puntos. 2.- D.
grave: si oscila entre 20 y 39 puntos. 3.- D. moderada:
cuando la puntacién fluctia entre 40 y 59. 4.- D. leve: si
la puntuacidn es varia entre 60y 79. 5.- D. muy leve: si
el rango de puntuacién se localiza entre 80 y 89 puntos
y 6.- Independencia cuando las puntuaciones son supe-
riores a 90 puntos. Indice de Katz, Miniexamen Cog-
noscitivo o MEC de Lobo.

Desde un punto de vista estadistico, la escala MNA
fue utilizada como variable cuantitativa (puntuacién
directa) y como cualitativa (estratificada en MNAT,
MNAZ2, MNA3 segtn la ausencia de malnutricioén, la
presencia de riesgo, o la deteccion de malnutricién). La
escala de Tinnetti cuya puntuacidn es indicador del
riesgo de caidas, fue incorporada para conocer el nivel
de movilidad de los pacientes estudiados.

Variables antropométricas: IMC, peso, circunferen-
cia braquial, presencia de tlceras por presién. Varia-
bles analiticas: Colesterol total, proteinas totales, albu-
mina sérica, glucosa, urea, creatinina, linfocitos
totales, transferrina, e indice de saturacion de transfe-
rrina.

El término malnutricién fue descritos segtin los cri-
terios del American Institute of Nutrition (AIN), que
considera la presencia de cifras anormales en uno de
los siguientes cuatro pardmetros (IMC, circunferencia
braquial, niveles de albimina y niveles de colesterol)
como indicador de afectacion del estado nutricional.
No obstante, dado que otros indicadores antropométri-
cos y analiticos estan relacionados con la desnutricién
caldrico-proteica, se realizé un segundo célculo afia-
diendo a los criterios del AIN los siguientes: cifra de

Tabla I
Resultados demogrdficos, antropométricos y bioquimicos
Desnutricion Riesgo desnutricion Sin desnutricion
n=18 n=25 n=9

Edad 84,56 £7,05 84,84 +£6,84 83,44+9,3
Sexo ?15(83,3%) 220 (80%) 26 (66,7%)

33(16,7%) 35 (20%) 33 (33.3%)
HTA 12 (66,7%) 18 (72%) 9 (100%)
Dislipemia 0(0%) 7(28%) 3(33,3%)
Diabetes 7 (38,9%) 10 (40%) 3(33,3%)
Barthel* 20,83 +25,34 50,46 £27,83 84,22 £12,47
MEC* 5,61 +£537 11,12+4,71 17,44 +3.40
Tinetti* 10,29 £9,95 18,40+10,34 24,67 +3,97
Ne©de farmacos 5,94+£1,92 7,96 13,43 6,89+1,76
Peso* 51,84+7,72 62,52 +12,03 81,07+13,34
IMC* 22,26+3,54 27,69+5,14 34,76 +7.,44
Colesterol 182,41+£39,97 185,83 £34,59 187,86 £47,36
Glucemia 88,12 £ 14,55 106,61 £41,11 98,29 +11,80
Proteinas 6,58 £0,62 6,71£0,44 6,92 +0,54
Albimina 3,48 10,45 3,65+0,30 3,80+0,19
Creatinina* 0,78 £0,21 0,87 £0,20 1,13£0,40
Urea 52,59+ 14,57 52,38+ 13,61 63,75 127,66
Transferrina 216,12+34,11 246,55+ 54,59 233,50+24,49
IST 24,55+11,77 22,22 +10,90 22,90+2,53
Linfocitos 1,80£0,71 1,93+0,67 2,01+0,54
ACVA 9 (50%) 9(36%) 4 (44,4%)
CI 2(11,1%) 2 (8%) 1(11,1%)
1C 7 (38,9%) 8 (32%) 4 (44,4%)
IR 0(0%) 2 (8%) 0 (0%)
ONC 1(5,6%) 1(4%) 0 (0%)
UPP 1(6,3%) 0(0%) 0(0%)
CAIDAS 3(16,7%) 1 (4,2%) 0(0%)

Leyenda: HTA: Hipertensién arterial. MEC: Miniexamen cognoscitivo. IMC: Indice de masa corporal. IST: Indice de saturacién de transferfan.
ACVA: Accidente cerebrovascular agudo. CI: Cardiopatia isquémica. IC: Insuficiencia cardiaca. ONC: Enfermedad oncolégica. UPP: Ulceras

por presion.

*Las diferencias fueron estadisticamente significativas con un valor de p < 0,05.
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Tabla I1
Grado dependencia (Barthel)

Frecuencia Porcentaje
Independencia total (90-100) 2 3,7
Dependencia muy leve (80-89) 12 222
Dependencia leve (60-79) 6 11,1
Dependencia moderada (40-59) 3 5,6
Dependencia severa (20-39) 11 204
Dependencia total (< 19) 14 25,9

linfocitos, determinacién en sangre de transferrina y
creatinina.

El criterio para considerar anormal los valores en
cada uno de los parametros estudiados fue: IMC < 20;
Circunferencia braquial <21 cm; albimina < 3,5 g/dl;
colesterol < 150 mg/dl; creatinina < 0,7 mg/dl; transfe-
rrina < 200 mg/dl; linfocitos < 1-10° /uL y creatinina <
0,7 mg/dl.

Siguiendo los criterios del AIN, el cdlculo de los
indices estadisticos sefialados se determin6 compa-
rando los resultados de los pacientes en la escala
MNA respecto a la presencia o ausencia de un tnico
pardmetro alterado entre los cuatro sefialados con
anterioridad.

Se realizé un andlisis descriptivo de las variables
sociodemograficas, funcionales, cognitivas, antropo-
métricas y analiticas. Para la comparacion de medias se
utilizé la prueba de la t de Student, la relacién entre
variables categéricas se valoré mediante la técnica de
Chi-cuadrado y la relacién entre variables cuantitativas
mediante el coeficiente de correlaciéon de Pearson,
siempre y cuando se cumplieran las respectivas condi-
ciones de aplicacion de cada prueba. En todas las prue-
bas realizadas se consider6 estadisticamente significa-
tivos los valores de p inferiores a 0,05. El analisis
estadistico fue realizado mediante el programa de soft-
ware SPSS para Windows versién 15.0.

Resultados

La media de edad de los sujetos incluidos en el estu-
dio fue de 84,46 + 7,09 aios siendo un 20,4% varones y
un 79,6% mujeres. De los 52 pacientes estudiados, 41
(78,84%) habian sido diagnosticado de hipertension
arterial, 21 (40,38%) de Diabetes mellitus, 11
(21,15%) de hiperlipemia, 22 (42,31%) habian pade-
cido un accidente cerebrovascular previo, 19 (36,54%)
presentaba diagnéstico de insuficiencia cardiaca
siguiendo los criterios de Framingham, 5 (9,61%)
habfa sido diagnosticado de cardiopatia isquémica y 2
pacientes (3,85%) habian sido diagnosticados de insu-
ficiencia renal y otros 2 presentaban un proceso onco-
légico.

La tabla I muestra los principales datos socio-demo-
graficos, antropométricos y bioquimicos. Los pacien-
tes desnutridos y en riesgo de desnutricién presentan
respecto de aquellos sin desnutricién, de forma estadis-
ticamente significativa, mayor deterioro funcional
(Barthel 20,83 + 25,34, 50,46 + 27,83 y 84,22 + 12,47
respectivamente), mayor riesgo de caidas (Tinetti
10,29 £ 9,95, 18,4 £ 10,34 y 24,67 + 3,97 respectiva-
mente), peor situacién cognitiva (MEC 5,61 + 5,37,
11,12 £ 4,71 y 17,44 £ 3,4 repectivamente), un peso
menor (51,84 £7,72,62,52+ 12,03y 81,07 £ 13,34 kg
respectivamente), un IMC mds bajo (22,26 + 3,54,
27,69 £ 5,14 y 34,76 £ 7,44 kg/m? respectivamente) y
niveles de creatinina plasmatica mas bajos (0,78 £
0,21,0,87 £0,2y 1,13 £ 0,4 mg/dl respectivamente).
La media de farmacos prescritos por paciente fue de
7,13 £2,85 (rango 2-15). La tabla Il muestra la estra-
tificacion de la capacidad funcional medida por la
puntuacion en la escala de Barthel. Destaca la homo-
geneidad en la edad, la prevalencia de hipertension
arterial, hiperlipemias y diabetes mellitus. De hecho,
del total de la muestra 5 pacientes (9,61%) presenta-
ban cifras de colesterol inferiores al rango normal;
en el mismo nimero de pacientes, 5, se hallé linfo-
penia; en 10 (19,23%) se objetivé anemia; en 8
(15,38%) los niveles de hierro sérico eran compati-
bles con ferropenia; en 6 (11,53%) los niveles de
dcido félico eran inferiores a los dptimos; 12
(23,07%) presentaban niveles de albimina sérica
inferiores al rango normal; y en 15 (28,84%) se com-
probé que las cifras de creatinina eran inferiores a la
normalidad.

Como se puede observar en la misma tabla I y tam-
bién en la figura 1, a mayor grado de deterioro cogni-
tivo mayor porcentaje de pacientes con puntuaciones
inferiores en la escala MNA. Sin embargo, parte de este
puntaje se ve interferido por la ausencia de respuesta en
el subgrupo de preguntas de percepcién subjetiva de su
estado de salud y nutricional. La figura 1 muestra la
correlacion directa entre la puntuacion entre las escalas
de estado de nutricién (MNA) y el estado cognitivo
(escala GDS), en la leyenda se especifica el nimero de
pacientes con nutricién normal, riesgo de malnutricién
y malnutricién para cada categoria del GDS. Se puede
observar que los pacientes con GDS 7 presentan casi en
su totalidad malnutricién, y que el grupo de individuos
estudiados con GDS 5 presenta casi en su totalidad cri-
terios de nutricién normales. Dicha relacion es estadis-
ticamente significativa (p <0,001). La figura 2 muestra
la correlacién entre la puntuacion en la escala MNA y
la situacion funcional (escala de Barthel), enfatizando
la vinculacidn entre estado nutricional y deterioro cog-
nitivo y funcional.

Se realizé un andlisis mediante la prueba estadistica
del coeficiente de correlacion de Pearson entre la pun-
tuacion de la escala MNA respecto al IMC, peso, edad,
MEC, albimina, linfocitos, Indice de saturacion de
transferrina (IST), colesterol, nimero de farmacos, cir-
cunferencia braquial, dlceras por presion (UPP), cai-
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Fig. 1—Relacién entre la pun-
tuacion de la escala MNA y la
escala GDS.

das, y puntuacion escalas funcionales de Barthel y Katz
y la de movilidad de Tinetti con los resultados que
muestra la tabla III. Se objetiv6 una correlacion esta-
disticamente significativa entre la puntuacién en la
escala MNA y las siguientes variables; el peso, el IMC,
la creatinina, el indice de Katz, el indice de Barthel y la
escala de Tinetti. Consideramos de mayor relevancia,
por no estar directa o indirectamente incluidas en la

escala MNA vy por tener un coeficiente mayor de 0,5, a
las correlaciones positivas que muestra con la puntua-
cién en la escala de Tinettti, de Barthel y el MEC
(0,577, 0,742 y 0,651 respectivamente), y la correla-
cion negativa con el indice de Katz (-0,759).

Para valorar la sensibilidad y especificidad de la
escala MNA en este grupo de pacientes, se realizé un
célculo comparativo respecto a los criterios del AIN tal

25 +
22,5 <
z
= 20
Q
o
<
£
Q
= 1754
15 4
12,5 <
T T T T T T
Independencia ~ Dependencia Dependencia Dependencia ~ Dependencia Dependencia
total (90-100) ~ muy leve (80-89)  leve (60-79)  moderada (40-59) severa (20-39) total (< 19)
Fig. 2—Relacion entre la pun-
Grado de dependencia (Barthel) tuacion de la escala MNA y la
escala de Barthel.
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Tabla III
Coeficientes de correlacion de Pearson entre la
puntuacion en el MNA y pardametros antropométricos
y analiticos

Variables Coeficiente R Significacion
MNA versus Peso* 0,629 p<0,000
MNA versus IMC* 0,636 p<0,000
MNA versus Colesterol 0,042 p=0,781
MNA versus Creatinina*® 0,402 p=0,004
MNA versus Urea -0,101 p=0,505
MNA versus Transferrina 0,144 p=0,357
MNA versus IST 0,044 p=0,780
MNA versus Katz* 0,759 p<0,000
MNA versus Barthel* 0,742 p<0,000
MNA versus Linfocitos* 0,316 p=0,029
MNA versus Albimina* 0,301 p=0,045
MNA versus UPP* -0,319 p=0,031
MNA versus Caidas* 0,278 p=0,049
MNA versus Tinetti* 0,577 p<0,000
MNA versus MEC* 0,651 p<0,000
MNA versus N° Farmacos* 0,281 p=0,046
MNA versus Edad 0,049 p=0,731

* Las diferencias fueron estadisticamente significativas con un valor de p < 0,05.

como se detall6 en el apartado de Material y Métodos.
La tabla IV muestra los valores diagndsticos de la
escala MNA comparada con los criterios del AIN,
donde la sensibilidad es de un 60%, la especificidad de
94,7%, hay un 5,3% de falsos positivos, un 40% de fal-
sos negativos, el valor predictivo positivo es del 93,8%
y el valor predictivo negativo de un 64,3%. El porcen-
taje de pacientes clasificados correctamente, eficiencia
de la prueba, es del 75%.

El valor hallado en nuestra muestra para la sensibilidad
es inferior al 98% descrito sobre una muestra de 486
pacientes geriatricos, con una media de edad 82,2 + 8,31,
similar a la de nuestro grupo de estudio, y que cumplian
criterios de fragilidad®. El calculo del parametro estadis-
tico likelihood ratio para un resultado positivo, permite al
grupo encabezado por Arellano* describir una likelihood
ratio de 2,79 para el quartil de puntuacién més baja en la
escala MNA (aquélla que es inferior a 13,5 puntos), sin
embargo en el resto de quartiles la likelihood ratio es de
0,47, 1y 0,07 respectivamente en pacientes con deterioro
cognitivo, situando el punto de corte para el diagndstico
del deterioro en una puntuacién inferior a 23 puntos en el
MEC. En nuestro estudio es de 11,4, siguiendo el criterio
del AIN expresado con anterioridad.

Discusion

En nuestro estudio la escala MNA detectd una preva-
lencia de pacientes desnutridos del 35,41% (17 sujetos),

Tabla IV
Valoracion diagndstica del MNA frente a los criterios
del AIN
Estimacion IC 95%

Sensibilidad 60% 40,7-76,6%
Especificidad 94,7% 75,4-99,1%
Falsos positivos 5,3% 0,9-24,6%
Falsos negativos 40% 23,4-59,3%
Valor predictivo + 93,8% 71,7-98,9%
Valor predictivo - 64,3% 45.8-79,3%
Likelihood Ratio + 11,4%
Likelihood Ratio - 42
Eficiencia 75% 60,6-85,4%

mientras que un 45,83% (22 sujetos) se encontraba en
situacion de riesgo de desnutricion. Estos resultados son
similares a los descritos en un estudio realizado en
pacientes geriatricos incluidos en un programa de aten-
cién domiciliaria’ y se encuentran dentro del rango entre
el 5y el 60% que muestran otros trabajos elaborados con
pacientes geridtricos ingresados en institucién??. Consi-
deramos aceptables los resultados obtenidos, teniendo en
cuenta que nuestros pacientes presentan como criterio de
inclusion el diagndstico de deterioro cognitivo mode-
rado-severo o severo, y en diversos estudios se ha encon-
trado un mayor riesgo de malnutricién caldrico-proteica
en este grupo de enfermos®’. Asi, los resultados podrian
explicarse porque las medidas nutricionales adoptadas
(alimentacion triturada especifica para los pacientes con
disfagia y problemas de deglucién, suplementos protei-
cos para los pacientes con disminucion de la ingesta, frac-
cionamiento de la ingesta en 5-6 tomas, coloracion vis-
tosa de las preparaciones trituradas mediante el empleo
de vegetales, entre otras medidas) han permitido mante-
ner la prevalencia de malnutricién en este grupo de
poblacion dentro del rango de valores descritos en otros
estudios realizados sobre poblacion geridtrica general.

Otro punto a reseflar es la diferencia estadistica-
mente significativa entre los tres subgrupos de MNA y
el nivel funcional, cognitivo y la movilidad, calculados
mediante la escala de Barthel, el MEC y la escala de
Tinetti respectivamente. Asi, a mayor grado de depen-
dencia mayor es la prevalencia de problemas nutricio-
nales, estando relacionados ambos factores con el
estado cognitivo. Este hecho se objetiva en el porcen-
taje de pacientes en estadio GDS 7, el cual es mayor en
el grupo con problemas nutricionales que en el grupo
que tuvo un estado nutricional adecuado.

Los resultados muestran que la sensibilidad de la
escala MNA es baja, situacion ya descrita en otros estu-
dios realizados con pacientes fragiles y con deterioro
cognitivo®. La posible explicacion de este resultado
puede radicar en la presencia de preguntas subjetivas
en el MNA, las cuales resulta dificil cuando no imposi-
ble que un paciente en esta situacién cognitiva res-
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ponda de forma adecuada. De hecho, siguiendo el
orden de la escala MNA incluida en el anexo, las pre-
guntas a, b, d, o'y p requieren la participacion expresa
del paciente, pues se solicita un examen de la autoper-
cepcidn respecto a su estado nutricional; si bien es
cierto, que la pregunta b puede ser contestada objetiva-
mente mediante el control periédico del peso. No obs-
tante, la falta de colaboracion de los pacientes con dete-
rioro cognitivo severo, sus problemas de movilidad, la
frecuente postura en flexo de sus miembros inferiores
dificultan el calculo exacto del peso y el empleo de for-
mulas de cdlculo indirecto del mismo. Estas cuestiones
se puntdan con un maximo de 2, 3, 2, 2 y 2 puntos res-
pectivamente y suponen el 36,67% de la puntuacién de
la escala. Un porcentaje muy elevado teniendo en
cuenta las caracteristicas de este subgrupo de pacien-
tes. Las respuestas j, k, /, y m hacen referencia a los
habitos nutricionales del paciente y la puntuacién
maxima es 2, 1, 1 y 1 puntos respectivamente, y estos
habitos no siempre son faciles de precisar pues en las
instituciones geriatricas los turnos de trabajo del perso-
nal auxiliar dificultan la correcta supervision de este
apartado, al mismo tiempo la valoracién del estado
nutricional en un ingreso hospitalario o en una consulta
externa depende en gran medida del conocimiento del
acompaiiante, el cual no es siempre el cuidador princi-
pal. Ademas, el nivel cognitivo de estos pacientes inva-
lida sus respectivas respuestas en la mayor parte de los
casos.

Estas dificultades ya han sido sefialadas en otros
estudios que resaltan el alto porcentaje de pacientes
diagnosticados de demencia que presentan malnutri-
cidén proteico-calérica®’. Resultados similares a los
que presentamos en este estudio, donde del total de
52 pacientes que cumplieron el criterio de inclusién,
39 fueron clasificados como riesgo de desnutricion o
como pacientes malnutridos mediante la escala
MNA. En 20 (38,46%) de los casos, la malnutricién
caldrico-proteica fue corroborada mediante el crite-
rio validado por el AIN. De hecho, Faxén-Irving’
sefiala que un 20% de los pacientes institucionaliza-
dos con deterioro cognitivo presentan un valor de
IMC inferior o igual a 20. En nuestro estudio son 6
los pacientes con esta cifra, lo que representa el
11,53% de la muestra. En el mismo estudio de Faxén-
Irving’, se especifica la presencia de un IMC igual o
inferior a 23 como determinante de riesgo de malnu-
tricién, siendo la prevalencia del 50% de la muestra
estudiada. En nuestro caso, fueron 13 los pacientes
con estos valores de IMC lo que correspondia a una
prevalencia del 25%, cifras inferiores a este estudio y
a otro realizado con pacientes con deterioro cogni-
tivo*. La menor prevalencia en nuestra muestra,
como comentamos con anterioridad, puede ser
debida a la aplicacion especifica de medidas encami-
nadas a reducir los problemas nutricionales en nues-
tro medio.

Sin embargo, es preocupante que la mitad de estos
pacientes fueron falsamente catalogados mediante la

escala MNA como pacientes con problemas de nutri-
cion, lo que cuestiona la eficiencia de la escala estu-
diada como técnica de cribado en los pacientes con
deterioro cognitivo moderado-severo y severo.

Existe una versioén reducida de la escala MNA
conocida como MNA-SF*, sin embargo la inclusién
de cuestiones relativas a la autopercepcién de su
estado de salud perpetia el problema descrito con la
escala completa. Ademads, teniendo en cuenta la com-
plejidad de la Valoracién Geriatrica Integral en estos
pacientes, quiza seria conveniente generar una escala
especifica de valoracién nutricional caldrico-pro-
teica en la que cobren mayor importancia los valores
antropométricos y analiticos y se reduzca considera-
blemente el componente subjetivo de la escala.

Conclusiones

Los pacientes con deterioro cognitivo presentan una
alta prevalencia de malnutricion calérico-proteica.

La escala MNA presenta una baja sensibilidad en
pacientes con deterioro cognitivo moderado-severo y
severo.

En nuestra muestra, el porcentaje de pacientes con
deterioro cognitivo moderado-severo y severo con al
menos un paradmetro analitico o antropométrico alte-
rado sobrepasa el 50%.

El disefio de una escala especifica de valoracién
nutricional para pacientes con deterioro cognitivo
moderado y severo que prescindiera de valoraciones
subjetivas relacionadas con la autopercepcion podria
incrementar la sensibilidad y especificidad de la
misma, reduciendo considerablemente las dificultades
de administracion y las necesidades de tiempo para su
cumplimentacion.
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Resumen

Objetivo: Conocer los deseos y voluntades anticipadas
de la poblacion en el momento del final de la vida, en el
supuesto de padecer una enfermedad terminal.

Meétodo: Estudio cuali-cuantitativo, mediante encuesta,
bajo el supuesto de que el encuestado padece una enfer-
medad terminal. Se realizaron 10 preguntas sobre los
deseos de la poblacion al final de su vida. Se utilizaron téc-
nicas descriptivas, ademas de los test de x2 Pearson, 2
Fisher y T de Student para el analisis. Asi mismo, se rea-
liz6 un analisis del contenido de los comentarios de los
encuestados.

Resultados: Se han analizado 403 encuestas, con edad
media de 38,2 anos. El 63,8% desearia morir en su casa
1C95%, [59,1%-68,5%]. La mayoria preferiria a la
esposa o pareja como cuidador 43,4% IC 95% [38,6-
48,3]. E1 85,9%, I1C 95% [82,5-89,3] no querria ser some-
tido a maniobras de resucitacion, ni otros medios que
prolongaran su vida. El 49,4% IC 95% [44,5-54,3] que-
rrian ser alimentados artificialmente.

Conclusiones: Se observo, en la poblacion de mayor
edad, un rechazo a la hora de hablar de su propia muerte.
De los encuestados, la mayoria, desearian morir en su
casa, cuidados preferiblemente por su pareja y no ser
sometidos a maniobras o procedimientos para prolongar
su vida. La mitad de ellos quieren ser alimentado artifi-
cialmente hasta el final de sus dias.

(Nutr Hosp. 2009;24:732-737)
DOI1:10.3305/nh.2009.24.6.4558

Palabras clave: Etica. Toma de decisiones. Cuidados para
prolongar la vida. Voluntad en vida.

Introduccion

El final de la vida es el periodo donde aparecen la
mayoria de los sintomas asociados a las patologias irre-
cuperables y que en ocasiones son subsidiarios de trata-
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POPULATION WILLS ABOUT THE DECISIONS
AND CARES AT THE END OF LIFE

Abstract

Objective: To know the wishes and willings of the gen-
eral population at the end of life under the assumption of
suffering a terminal disease.

Method: Crosswise quanti-qualitative study. An opin-
ion poll has been made under the assumption of suffering
a terminal disease with 10 questions about the wishes of
the population at the end of life Descriptive techniques
have been used as well as 32 Pearson, %2 Fisher and Stu-
dent’s T tests for the analysis. Also, analysis of the com-
ments contents techniques have been used.

Results: 403 polls have been analyzed with an age mean
of 38.2 years. 63.8% of the people prefer to end their life at
home IC 95%, [59.1%-68.5%]. The majority prefer their
partners as care giver 43.4% IC 95% [38.6-48.3]. The
85.9% IC 95% [82.5-89.3] would not wish to be undergone
to either resuscitation maneuvers or other ways to extend
their lifes to the maximum. The 49.4% IC 95% [44.5-54.3]
would want to receive special nutritional support.

Conclusions: It was observed that the oldest popula-
tion refuses to talk about their own death. The vast
majority of the polled people would want to die at home
with their partner’s cares. Half of the people want to be
feed artificially until the end of their days.

(Nutr Hosp. 2009;24:732-737)
DOI:10.3305/nh.2009.24.6.4558

Key words: Ethic. Decision making. Life support care.
Living wills.

mientos paliativos. Si bien este periodo de vida esta
limitado en el tiempo y no suele ser superior a los 6
meses'. Surgiendo, en esta situacion, la necesidad de
plantear la deliberacién ética sobre el proceder mas
adecuado y como tomar las mejores decisiones respe-
tando la voluntad de los pacientes.

La deliberacidn ética constituye un signo de madurez,
para realizarla es necesario controlar los sentimientos de
miedo y de angustia ante la proximidad de la muerte,
ademds de tener la entereza y presencia de espiritu que
exige la reflexion para la toma de decisiones.

El andlisis de los problemas que surgen al final de la
vida, con toda su complejidad, implican la necesidad



de ponderar, tanto los principios y valores del proceso
de la deliberacion, como las consecuencias de la deci-
sién que se tome; teniendo siempre muy en cuenta la
voluntad del paciente. Para ello, no hay que perder de
vista que la base de la deliberacién estd en la escucha
activa, en la argumentacion racional de las diferentes
opciones de actuacidn, en el consejo no directivo y en
la ayuda no impositiva, atin en el caso de que la opcién
elegida por el protagonista no coincida con la del profe-
sional?.

Poner los conocimientos y la tecnologia al servicio
del paciente no es suficiente. Tampoco ejercer el
“olfato moral” que pretende legitimizar algunas deci-
siones y actuaciones, dotdndolas de correccion ética e
incluso clinica.

Ahora bien, la toma de decisiones se debe apoyar en
los cédigos éticos y en el marco juridico vigente. El
Convenio del Consejo de Europa, relativo a los Dere-
chos Humanos y a la Biomedicina que tuvo lugar en
Oviedo en 1997 y ratificado por Espafia en 19993, en su
articulo 9, sefiala: “seran tomados en consideracion los
deseos expresados anteriormente con respecto a una
intervencién médica por un paciente que, en el
momento de la intervencion, no se encuentre en situa-
cién de expresar su voluntad”. Siendo esta normativa el
primer instrumento internacional con cardcter juridico
vinculante para los paises que lo suscriben*. Donde se
deja patente que el unico legitimamente autorizado a
decidir es el paciente. En Espafa, la Ley 41/2002 de 14
de noviembre’, establece la normativa sobre las volun-
tades anticipadas del paciente.

De todos modos, y a pesar del entramado legal que
vela por el respeto de las voluntades de los ciudadanos,
llegado el caso y aunque existan esas voluntades, si el
enfermo no estd consciente y orientado para advertir de
ello o poder comunicarlas, es dificil conocer la existen-
cia de las mismas al no ser fécil el acceso a esta infor-
macion.

En consecuencia, con este estudio se pretende apro-
ximarse al conocimiento de los deseos y voluntades de
la poblacién en el momento del final de la vida, en el
supuesto de padecer una enfermedad terminal.

Método

Estudio descriptivo transversal realizado durante el
segundo trimestre de 2008, mediante entrevista perso-
nal a una muestra de la poblacién de la Comunidad
Valenciana, Espaiia. Previo al inicio del estudio se rea-
lizé un pilotaje para detectar posibles errores en el
disefio del cuestionario y adiestrar a los entrevistadores
(miembros del equipo y estudiantes de enfermeria).
Antes de la realizacion de la entrevista se informé a los
participantes de forma breve, sobre el procedimiento
de la encuesta y el contenido de la misma. Se siguieron
las instrucciones contenidas en el protocolo de estudio
para ofrecer la misma explicacion a todos los encuesta-
dos, se hicieron las aclaraciones necesarias hasta ase-

gurarse de que hubiesen sido entendidas, reduciendo
asi el posible sesgo de método.

Los criterios de inclusién utilizados fueron: edad
> 16 afios, no presentar ningtn tipo de disminucién psi-
quica ni enfermedad mental y no padecer ninguna enfer-
medad oncoldgica, ni definida como terminal (con espe-
ranza de vida inferior a un afio), ni encontrarse en
situacion de especial fragilidad o dependencia.

La entrevista se estructur6 basandose en un cuestio-
nario disefiado ad hoc que valoraba un total de 10 pre-
guntas de respuesta cerrada, ver tabla II, formuladas
bajo el supuesto de padecer una enfermedad terminal,
dejando la posibilidad de que el participante manifes-
tara sus comentarios y opiniones, que se recogian con
el prop6sito de complementar los resultados mediante
el andlisis cualitativo de los mismos.

Para el andlisis de los datos se utilizaron técnicas
descriptivas mediante el cdlculo de las frecuencias y
porcentajes de las variables cualitativas con sus corres-
pondientes Intervalos de Confianza (IC) del 95%, las
cuantitativas se expresaron por su media y desviacion
estandar, representando las mds importantes mediante
la utilizacién de tablas. Se analizé la existencia de ten-
dencia lineal entre variables cualitativas mediante la
prueba de Chi-cuadrado y en aquellos casos con fre-
cuencias esperadas < 5 se utilizé la prueba exacta de
Fisher. En las cuantitativas se utilizé la prueba de la T-
Student para la comparacién de medias. El nivel de sig-
nificacién utilizado en todos los contrastes de hipétesis
fue alfa < 0,05. Para la introduccién y anélisis de los
datos se us6 el programa SPSS 13.0 y para el andlisis
cualitativo del contenido de los comentarios se utilizd
el programa ATLAS. Ti5.5.

Resultados

Se contactaron 902 personas, de las que aceptaron
responder 403, registrdndose un indice de participacion
del 44,7% de los que el 217 (53,8%) fueron mujeres. La
edad media fue 38,2 afios (ds £ 15,67) con Minimo de
edad de 16 y Maximo de 85 afios, sin encontrar diferen-
cias por edad entre los sexos (T de Student = 1,31; p =
0,18). El nivel de estudios fue significativamente infe-
rior en el grupo de poblacién de > 60 afios (> Fisher =
36,57; gl = 6; p < 0,01). Las caracteristicas socio-
demogriéficas de la muestra se exponen en la tabla I.

Un hecho destacable, narrado por los encuestadores,
fue observar que de las 499 personas que no desearon
participar, 93 (18,63%), aparentemente mayores de 60
afios y que en el contacto inicial se mostraron muy dis-
puestos a ser entrevistados, al explicarles el contenido
de la encuesta rehusaron participar, manifestando
vehementemente su desagrado por el tema. Entre los
participantes, 27 (6,7%) declararon que no era un tema
del que les gustara hablar, haciendo comentarios como
“con tantas otras cosas que hay para preguntar...“, de
estos, 18 (66,6%) fueron mujeres con una media de
edad de 58,8 afios.

Voluntades anticipadas
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Tabla I
Carcteristicas socio-demogrdficas de la poblacion encuestada

Edad (media + ds*) 38,2+15,67
Sexo
Varones 186
Mujeres 217
Nivel de Estudios
Sin estudios 13
Primarios 131
Secundarios 191
Universitarios 68

Rango 16-85 IC95% [36,6%-39,7%]
46,2% 1IC95% [41,3%-51,0%]
53,8% IC95% [49,0%-58,7%]

3.2% IC95% [1,5%-5,0%]
32,5% 1C95% [27,9%-37,1%]
47.4% 1IC95% [42,5%-52,3%]
16,9% 1C95% [13,2%-20,5%]

* ds = desviacion estandar; “IC = Intervalo de Confianza del 95%.

De las preferencias manifestadas por los encuesta-
dos (tabla II), es de destacar que 257 (63,8%) declara-
ron que querrian morir en su casa, 109 (27,0%). No se
encontraron diferencias entre los sexos y tampoco por
nivel de estudios. Este deseo se concentré mayoritaria-
mente en el grupo de edad de 31 a 60 afios ()>Fisher =
12,33; gl =4; p=0,01). Se observo una tendencia entre
los que desearian morir en casa a preferir ser cuidados
por su pareja mientras que los que querrian morir en el
hospital, preferirian ser cuidados por un profesional ()2
Fisher = 69,10; gl = 6; p < 0,01). Asi mismo la mayoria
de los desearian morir en su casa 229 (89,1%) no que-
rrian que se les practicaran maniobras de resucitacion
cardiopulmonar ()?Pearson = 6,70; gl =2; p =0,03) ni
que se les realicen intervenciones con el fin de alargar
su vida (x?Pearson = 6,90; gl =2; p = 0,03). De los que
desearian morir en el hospital, 90 (82,5%) respondie-
ron que querrian ser alimentados artificialmente y tam-
bién lo hicieron 80 (31,1%) de los que desearian morir
en casa (y*Pearson = 94,73; gl =2; p<0,01).

Los encuestados manifestaron que desearian ser cui-
dados por su pareja 175 (43,4%) y por un cuidador pro-
fesional el 114 (28,3%), los hijos son con menor fre-
cuencia deseados como cuidadores 21 (5,2%). Se
observé una tendencia de los varones a preferir como
cuidador a su pareja mientras que las mujeres querrian
ser cuidadas por un cuidador profesional practicamente
en la misma proporcién que por sus parejas (x*>Pearson
=13,56; gl =3; p < 0,01) Se observaron diferencias por
grupos de edad al preferir un tipo u otro de cuidador ()2
Fisher = 84,49; gl = 6; p < 0,01). El grupo de edad mas
joven (16 a 30 afos) tendié a preferir ser cuidados por
la madre, el de 31 a 60 prefiri6 ser cuidados por su
pareja, mientras que en el de > 60 afios aproximada-
mente la misma proporcién querria ser cuidado por su
pareja 15 (38,5%) o por un cuidador profesional 14
(35,8%). También se observé una mayor tendencia a
querer recibir alimentacién artificial en los que mani-
festaron que querrian ser cuidados por un profesional
(x*Pearson = 11,13; gl = 3; p =0,01). No se encontra-
ron diferencias entre en los distintos niveles de estu-
dios.

En el contenido de los comentarios realizados, des-
taco que el grupo que desearia un cuidador profesional,

declaro no querer que la familia proporcione los cuida-
dos, registrandose comentarios condicionantes como:
“depende de la duracién y del tipo de cuidados que
necesite” o también “depende del tipo de enfermedad.
Si es una demencia, si es un Alzheimer, prefiero que
me lleven a cualquier tipo de hospital o residencia y
que me cuiden profesionales, pero si tengo la cabeza
bien, si me valgo por mi mismo en lo béasico, quiero
estar en casa con mi familia”.

Desearfan que se les realizara todas las intervencio-
nes y disponer de todos los medios necesarios para pro-
longar su vida al maximo 57 (14,1%) y el mismo por-
centaje expresaron su deseo de recibir maniobras de
resucitacién cardiopulmonar en caso de parada car-
diaca, sin que se observaran diferencias por sexo en
ninguno de los dos casos, ni por grupos de edad, ni
nivel de estudios. De los que desearian que se les prac-
ticaran maniobras de resucitacion, 55 (92,5%) también
querrian ser alimentados artificialmente ()>Pearson =
58,95; gl=1;p<0,01)y también 55 (92,5%) de los que
desearian todos los medios (*Pearson = 59,29; gl = 1;
p<0,01).

Algunos de los encuestados en sus comentarios, ase-
veraron con rotundidad estar convencidos de sus deseos,
otros declararon que quisieran prolongar su vida en
espera a una solucién a su enfermedad, manifestando:
“y si por no querer que me hagan mas cosas me muero,
y entonces van, y descubren ‘la cura’, el remedio para lo
que me pasa? Yo quiero que me mantengan con las
maquinas hasta que ya no se pueda més...”.

Desearian ser alimentados mediante medios artifi-
ciales 199 (49,4%). Observandose que esta opcion fue
preferida por las mujeres 119 (59,8%) ; ()*Pearson =
5,60; gl =1; p=0,01) y por los grupos de edad mas
jovenes (y>Pearson = 10,13; gl =2; p <0,01). De los
que querrian ser alimentados artificialmente, 86
(43,2%) querrian recibirla por cualquier via disponible.
No se encontraron diferencias por el nivel de estudios,
y se mostrd independiente de la voluntad de donar sus
organos o los de sus familiares y del destino que desea-
rian para sus restos mortales.

El comentario mas destacado de los que no querrian
alimentacidn artificial, fue que lo consideraban una
forma de prolongar innecesariamente su vida.
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Tabla II
Preferencias de la poblacion encuestada

n % IC 95%

¢;Donde prefiere morir?

— Encasa 257 63,8 [59,1%-68,5%]

— Enun Hospital 109 27,0 [22,7-31,4]

— No tengo preferencias 37 9,2 [6,4-12,0]
/Quién le gustaria que le cuidara en esos momentos?

— Suhijo/a 21 5,2 [3,0-7,4]

— Sumadre/padre 93 23,1 [19,0-27,2]

— Su Pareja/espos@ 175 434 [38,6-48,3]

— Un cuidador profesional 114 28,3 [23,9-32,7]
Cuando se pare su corazon, ;desearia maniobras de resucitacion?

- Si 57 14,1 [10,7-17,5]

- No 346 85,9 [82,5-89,3]
¢Desearia que se le practicaran todas las intervenciones y por todos los medios
alargarle lavida?

- Si 57 14,1 [10,7-17,5]

— No 346 85,9 [82,5-89,3]
¢Desearia ser alimentado artificialmente?

N 199 494 [44,5-54,3]

- No 204 50,6 [45,7-55,5]
En caso de querer ser alimentado artificialmente ;Por qué via preferiria?

— Por cualquier via posible 86 432 [36,3-50,1]

— Solo através de una sonda en el aparato digestivo 30 15,1 [10,1-20,0]

— Solo directamente a una vena. 83 41,7 [34,9-48.6]
(Estaria usted dispuesto a donar sus érganos?

— Si, todos 353 87,6 [84.4-90.8]

— No 26 6,5 [4.1-8.9]

— Si, solo algunos 24 6,0 [3,6-8.3]
En el caso de “solo algunos” ;Qué organos donaria?

— Rifiones 24 100,0 [100,0-100,0]

— Corazén 23 95,8 [87,8-100,0]

— Ojos 1 [0,00-12,2]
¢;Donaria usted los organos en caso de que el fallecido fuera un familiar?

- S 342 84,9 [81,4-88.,4]

— No 61 15,1 [11,6-18,6]
(Qué le gustaria que se hiciera con sus restos después de morir?

— Enterrarlos 92 22.8 [18,7-26,9]

— Incinerarlos 231 57,3 [52,5-62,1]

— Cederlos para estudio 34 8.4 [5,7-11,2]

— Medaigual 46 11,4 [8,3-14,5]

Respecto a la donacién de sus érganos el 353
(87,6%) los donarian y 24 (6,0%) s6lo donarian algin
6rgano. No se encontraron diferencias por sexo, ni por
nivel de estudios, aunque si por grupos de edad, siendo
los mds mayores los que muestran mayor tendencia a
no querer donarlos (y>Fisher =22,08; gl =4; p < 0,01).
Esta respuesta se mostr6 independiente de todas las
demas variables.

También donarian los érganos de un familiar falle-
cido 342 (84,9%), se observé una relacion entre los que

manifestaron la voluntad de donar sus 6rganos con la
de donar los de sus familiares (y>Pearson =9,84; gl =2;
p <0,01). El comentario mas frecuente fue referido a la
capacidad de la donacién para conseguir salvar una
vida.

Sobre las preferencias para el destino final de sus
restos, la opcién mds frecuentemente deseada 231
(57,3%) fue la incineracion. Estas preferencias se mos-
traron independientes de todas las demds variables con
excepcion de una tendencia en el grupo de nivel de

Voluntades anticipadas
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estudios mds alto a desear ser incinerado (2Fisher =
20,10; gl =9; p<0,01).

Discusion

En este trabajo se realiza un planteamiento poco
usual en la investigacion cientifica. Al preguntar a los
potenciales futuros pacientes sobre sus deseos ante una
situacion como la planteada, equivaldria a aproximar-
nos a sus voluntades anticipadas, por supuesto vélidas
en el momento de la encuesta. No debemos suponer en
ningtin caso que pueden ser definitivas ya que como es
sabido, la voluntad anticipada es susceptible de cambio
ante determinadas circunstancias y a lo largo de la evo-
lucién del sujeto.

Es de destacar la corta edad media de la muestra
encuestada, probablemente obedece al rechazo que ha
suscitado el tema de la encuesta entre la poblacion de
mas edad. Esto nos lleva a preguntarnos ¢las nuevas
generaciones, pueden estar mejor preparadas para
afrontar los temas relacionados con la muerte? En
nuestra historia reciente, siglos XIX y XX, la muerte se
ha tratado como un tema reservado, con una tendencia
social clara a ocultar todo lo que se consideraba tenia
de desagradable. La evolucién en las conductas de la
sociedad respecto a la muerte, muestra una hospitaliza-
cion en la segunda parte del siglo XX, buscando el ali-
vio del dolor y de los sintomas asociados al proceso de
morir, de tal forma que morir en casa se llegé a consi-
derar la muerte de los pobres, morir sin medios asisten-
ciales. Progresivamente con el desarrollo tecnolégico
practicamente imparable se ha ido observando posturas
que cuestionan el intervencionismo en los pacientes
terminales, llegando a calificar como una muerte “poco
digna” aquella que se produce en el hospital, rodeado
de medios técnicos y apartada de las referencias perso-
nales y familiares. Podemos advertir en nuestros resul-
tados que un retorno al deseo de morir en el domicilio y
esto ha sido mds significativo en el grupo de edad
media (31 a 60 afios).

No se dispone de muchos trabajos que traten este
tema de estudio, en uno de ellos®, realizado en Espafia
con 419 sanitarios (138 médicos y 281 enfermeras), la
mayoria de ellos pertenecientes a unidades de cuidados
paliativos, se les preguntaba: “En el caso de que se
estuviera muriendo realmente, ;jen qué medida cree
que los siguientes aspectos podrian ayudarle a morir en
paz?”, la mayoria (53,9%) destacaron los aspectos psi-
coafectivos, el 23,9% declararon «Pensar que mi
muerte o desaparicién no supondrdn una carga insopor-
table (econémica, afectiva o de otro tipo) para mis per-
sonas queridas» y el 7,2% refirieron “Pensar que podré
morir en mi casa”. Contrasta este aparente bajo porcen-
taje con el deseo manifestado en nuestra poblacién de
estudio en que el 63,8% desea morir en casa, si bien
hay que valorar el hecho de que en nuestra muestra se
preguntaba explicitamente sobre el lugar donde prefe-
rian morir.

En la eleccion mayoritaria de la pareja como cuida-
dor se puede explicar por la edad media de la muestra.
La asociacion de cada grupo de edad con la eleccion del
cuidador, los de menor edad eligen principalmente a la
madre, pone en evidencia la fuerza de los lazos familia-
res mas directos en cada época de la vida.

La mayoria no deseaba intervenciones para alargar
la vida ni maniobras de resucitaciéon cardiopulmonar.
Sin embargo la idea de ser alimentados artificialmente
fue aceptada por la mitad de los encuestados y casi la
mitad de estos por cualquier via disponible. Este deseo
fue mas manifiesto en los mas jovenes y también en
aquellos que deseaban morir en el hospital y en los que
querrian ser cuidados por un profesional, lo que podria
estar dibujando un perfil determinado, pero sin obviar
que mas del 30% de los que desearian morir en casa
también quieren ser alimentados artificialmente. Se
deberia reflexionar sobre si estos deseos manifestados
parten de la asociacion cultural y afectiva de la alimen-
tacion, aunque sea artificial, con el acto en si de cuidar
y sentirse cuidado.

Se han realizado estudios que pretenden conocer los
deseos al final de la vida acerca de la decisién de admi-
nistrar soporte nutricional especializado™, pero a dife-
rencia del que nos ocupa, solicitan la opinién al personal
sanitario relacionado con el cuidado de estos pacientes,
cuestionan si la nutricién artificial es un cuidado basico
y por lo tanto debe ser proporcionada a todos aquellos
que no puedan alimentarse suficientemente por medios
habituales sin estar sujeta a las limitaciones de “la indi-
cacioén” como cualquier tratamiento.

Valero Zanuy y cols., en 2003 (7) y 2006° realizan
dos encuestas a personal del sistema sanitario nacional
y usuarios en las que concluyen que la nutricién enteral
y parenteral forman parte de los cuidados basicos y en
su segundo trabajo llegaron a considerar el 73% de la
muestra que la nutricién enteral es un cuidado palia-
tivo. Con la premisa de que el cuidado paliativo incluye
tratamientos que pueden minimizar los sintomas aso-
ciados con la enfermedad para proporcionar confort al
proceso de morir. Sin embargo en ninguno de estos tra-
bajos se hace referencia a los deseos de los pacientes.

Otro estudio recoge la opinién de expertos en nutri-
cién y en ética mediante el método Delphi'® conclu-
yendo que la nutricién artificial por cualquier via no es
un cuidado bésico sino un tratamiento, que puede tener
indicacién paliativa, y que se deberd indicar depen-
diendo de cada paciente en concreto, respetando su
voluntad y valorando el beneficio que pueda propor-
cionar a su calidad de vida. Si la muerte del paciente se
estima que es inminente, no se deberia iniciar y en caso
de estar previamente instaurado, se deberfa plantear su
retirada.

La intencién de donar 6rganos de los encuestados en
este trabajo, coincide con el hecho de que Espaia es el
pais con el mayor nimero de donantes por millén de
poblacién desde 1991'. Durante el afio 2006 hubo en
Espafia un total de 1.509 donantes'?, con una tasa de
donacién de 33,8 por millén de poblacién que en 2008
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ha pasado a 34,2, con 1.577 donantes de 6rganos y
3.945 trasplantes, estas cifras supera a la tasa media de
donantes de la Unién Europea (16,8/millén) y a la de
EE.UU (26,6/mill6én) que convierte a los espafioles en
lideres mundiales en este campo.
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Resumen

La practica del precepto islamico del Ramadan (R),
impone a las personas que lo practican importantes modifi-
caciones fisiologicas y psicologicas debido a las restricciones
hidricas y dietéticas a las que se ven sometidos, lo que tiene
una especial repercusion en el rendimiento fisico e intelec-
tual de los estudiantes musulmanes, particularmente en
sociedades multiculturales de tipo occidental, en las que no
se producen ajustes horarios, en las actividades diarias.
Entre las modificaciones introducidas en los habitos de
vida, por esta causa, destacan los cambios dietéticos, tanto
cualitativos como cuantitativos. Por la relevancia de la cues-
tion y ante el escaso conocimiento de los efectos del Rama-
dan en estudiantes adolescentes que viven en sociedades no
islamicas, se plantea como objetivo de este estudio, el anali-
sis de las modificaciones en macronutrientes, ocurridas
durante el R, en un grupo de alumnos musulmanes de
ambos sexos, con el fin de solucionar y prevenir algunos de
los problemas que se plantean en este periodo.

Material y método: Se seleccionaron 55 jovenes musul-
manes (24 hombres y 31 mujeres) con edades comprendi-
das entre 15 y 18 anos, que realizan el R y se analizé la
dieta mediante inventario de 3 dias, una semana antes del
ayuno y en la segunda semana durante éste.

Resultados: En el R, no hay cambios significativos en la
ingesta calorica de los hombres y si en el de las mujeres.
Se incrementa el consumo de carbohidratos y proteinas y
desciende el de grasas.

Discusion: Los cambios en R conducen a una dieta mas
ajustada a las recomendaciones nutricionales, y a esto
parece haber contribuido el hecho de que los participan-
tes llevaron a cabo sus comidas en el seno doméstico
donde, a pesar del corte occidental de la poblacion, se deja
sentir una importante influencia de las tradiciones y habi-
tos magrebies, por el contacto fronterizo con Marruecos.
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DIETARY MODIFICATIONS, ENGAGED IN YOUNG
MUSLIMS OF RAMADAN FASTING

Abstract

The practice of the Islamic precept of Ramadan (R)
imposes to those who practice it important physiological
and psychological changes due to the water and dietary
restrictions they are subjected to, which has a particular
impact on the Muslim students’ physical and psychologi-
cal performances, particularly in multicultural Western
societies, where there are no schedule adjustments in
daily activities. Among the changes in lifestyle, conse-
quently, the dietary changes are stressed, both qualitative
and quantitative. Due to the importance of this issue and
facing the limited knowledge the Muslim teenagers who
live in non-Islamic societies have about the effects of
Ramadan, it is suggested as main objective of this study
the analysis of changes in nutrients during R in a group of
Muslim students of both sexes, in order to solve and pre-
vent some of the problems shown in this period.

Materials and methods: 55 Muslim youngsters were
selected (24 men and 31 women) aged between 15 and 18,
who practise R; and the diet was analysed by inventory
over 3 days, one week before fasting and in the second
week during it.

Results: In R there are no relevant changes in caloric
intake. The consumption of carbohydrates and proteins is
increased, and that of fat is decreased.

Discussion: the changes in R lead to a diet more regu-
lated to nutritional recommendations; and to this seems
to have contributed the fact that the participants took
their meals at home, where, in spite of the Western cut of
the population, it is felt an important influence of North
African traditions and habits, due to its border contact
with Morocco.

(Nutr Hosp. 2009;24:738-743)
DOI:10.3305/nh.2009.24.6.4559

Key words: Ramadan fasting. Education. Physical activity.
Diet.



Introduccion

Un importante segmento de la poblacién mundial,
correspondiente a la confesién islamica, realiza una
vez al afio el ayuno del Ramadan (R), durante el cual y
alo largo de un mes lunar, los musulmanes se abstienen
de realizar determinadas actividades, entre la salida y
la puesta de sol, tales como beber, comer o fumar, entre
otras, en un entorno dependiente de factores culturales
y religiosos, que se ven afectados de forma notoria
cuando este precepto se lleva a cabo en el seno de
sociedades multiculturales, de corte occidental. A
pesar de ser un fenémeno ampliamente extendido sor-
prende, sin embargo, el limitado conocimiento cienti-
fico que se tiene, en la actualidad, sobre sus efectos y
los mecanismos de respuesta y adaptacion que suscita,
permaneciendo en el seno de la controversia la mayor
parte de los resultados ofrecidos por los trabajos publi-
cados sobre esta cuestion. Los estudios formales sobre
R en contextos occidentales son escasos.

EIR difiere de otros modelos de ayuno en que éste se
desarrolla de forma intermitente, con un brusco cese de
la ingesta de alimentos, fluidos y sales, durante el
periodo diurno que se prolonga durante 14-16 horas
(dependiendo de la época del afio en el que se produce),
al que sigue la fase nocturna con ingesta caldrica e
hidroelectrolitica sin limitacién, pero organizada en
colaciones establecidas por la tradicién, ademas de
actividades sociales y religiosas que configuran un
entorno muy particular, de dimensidn transcendental,
en el que se desenvuelve y del cual no puede ser desli-
gado, a la hora de considerar las condiciones fisiol6gi-
cas y emocionales a las que se enfrentan los practican-
tes'. Por su implicacién en el rendimiento fisico e
intelectual, el conocimiento de estos cambios de habi-
tos cobra una importancia capital cuando se analizan en
los jovenes musulmanes que cumplen este precepto, en
el seno de sociedades de caracter multiconfesional, en
las que el ritmo de vida no se adapta a las necesidades
del ayuno, como sucede en los paises islamicos.

Considerando de forma particular la dieta en el R, nos
ha parecido relevante conocer sus caracteristicas y las
modificaciones producidas por el ayuno en jovenes
musulmanes que llevan a cabo actividades académicas,
en un entorno multicultural en el cual no se producen
ajustes horarios por la cuestion del R; lo que, desde un
punto de vista educativo, es importante para el disefio de
estrategias especificas orientadas al desarrollo de una
ensefianza adaptada a la realidad intercultural de sus ciu-
dadanos. Los datos mds destacados en relacion con la
nutricién, han sefialado que el R no supone esencial-
mente una malnutricién o una inadecuada toma de calo-
rias?, o que no se producen diferencias significativas en
la ingesta de hidratos de carbonos, grasas o proteinas en
comparacién con la dieta previa al R*. Sin embargo,
esta cuestion no estd exenta de controversia, poniéndose
de manifiesto una variabilidad que depende de la region
y condiciones en las que se realiza el R. En este sentido,
algunos autores resefian un aumento de la calorias inge-

ridas como consecuencia de una dieta mas elevada en
proteinas y grasas>® o de hidratos de carbono y protei-
nas®’. Otros trabajos advierten de desequilibrios en la
racion alimentaria concluyendo que la dieta era hiperli-
pidica, hipoglicida e hipoproteica®. Contrariamente
también se ha descrito una reduccién en el total de calo-
rias ingeridas®*®. Finalmente, en estudios que se han rea-
lizado fuera de un contexto isldmico', han detectado que
la ingesta de macronutrientes se desvia de lo recomen-
dado para la poblacién espafiola.

Material y método
Sujetos

La muestra se compuso de 55 sujetos sanos, pertene-
cientes a la cultura musulmana y que practicaban el
precepto del R; 24 hombres y 31 mujeres, todos ellos
jovenes escolares de Ceuta, con edades comprendidas
entre los 15 y 18 afios, elegidos entre los voluntarios
presentados. Previamente y tratindose de sujetos
menores de edad, los padres dieron su consentimiento
por escrito.

Diseiio

Se realiz6 un disefio longitudinal de grupo tnico,
con individuos de ambos sexos, sobre el que se efec-
tdan mediciones mediante encuesta dietética comin
para todos los sujetos, repartida en dos sesiones
durante el R del 2006; una en la semana anterior al
Ramadan (PR) en el mes de Septiembre, y otra en la
segunda semana del R de Octubre. Se han considerado
como variables dependientes las modificaciones en los
componentes de la dieta (calorias, proteinas, hidratos
de carbono, grasas, grasas saturadas, grasas insatura-
das, colesterol). Como variable independiente, el
ayuno del R definido por la situacién con respecto a
éste (previo-durante). El sexo ha sido considerado
como covariable que ha permitido la realizacién de un
analisis intergrupo de la dieta.

Material

La dieta se ha obtenido mediante inventario de tres
dias, uno de los cuales era obligatoriamente festivo,
en las fases PR y en R, siguiendo un modelo de com-
paracién pareada (antes-después) para determinar las
variaciones intragrupo. Asimismo, considerando el
sexo se ha procedido a andlisis de las diferencias
intergrupo mediante la comparacién de muestras
independientes. Para el andlisis dietético se utilizé el
programa informatico DIETETICA 1. Versién 5.0 de
Unisoft-Soft Mail, a cuya base de datos se incorpora-
ron las diferentes recetas propias de la cocina
magrebi, enel R.

Dieta en el Ramadan
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Procedimiento

El andlisis de la dieta se efectud segtin un protocolo
que consistia en facilitarles a los sujetos los cuestiona-
rios para que los rellenaran, PR y en la segunda
semana, una vez iniciado el mismo. Se les instruy6 para
que, conforme fueran rellenando el cuestionario, lo
entregaran al grupo investigador para poder subsanar
posibles olvidos, conjuntamente.

Tratamiento estadistico

Por las caracteristicas muestrales y la naturaleza de
los datos se opt6 por el uso de las estadistica no para-
métrica utilizando, el test de Wilcoxon para muestras
pareadas y el test de Mann-Whitney para muestras
independientes. Se ha considerado como limite de sig-
nificacién valores de probabilidad p < = 0,05. Para el
tratamiento informdtico de datos se han utilizado las
aplicaciones Excel y Microsoft Word® y el paquete
estadistico SPSS®.

Resultados
Ingesta caldrica

Considerados conjuntamente ambos sexos (tabla I),
las calorias totales ingeridas estan dentro de lo reco-
mendado para el sexo y la edad de los participantes
aumentando significativamente durante el R (p <0,01)
como consecuencia del incremento experimentado en
las chicas. Los datos correspondientes al grupo feme-
nino muestran, en la medida previa al ayuno (PR), una
ingesta diaria de 2.432,0 kcal/dia (tabla I), en tanto que
durante el R, se eleva a 2.945,0 kcal/dia (p < 0,05)
(fig. 1). Por su parte, en el grupo masculino, la dieta
PR tiene una ingesta caldrica de 2.966,5 kcal/dia; en
el ambito de los limites considerados normales y
practicamente se mantiene en R, con 3.030,9 kcal/dia,

Calorias (kcal/dia)
4.000,0
3.000,0
2.000,0
1.000,0
0,0
Previa Ramadan
Hombre M Mujer

Fig. 1 —Total de calorias diarias.

variacion ésta que carece de significacion estadistica
(fig. 1).

Ingesta de proteinas

En el conjunto de datos, se observa un incremento en
la dieta correspondiente a R que resulta significativo
(p <0,05) con respecto a la medida PR, manteniéndose
la proporcién en torno al 16%, al haberse producido
un aumento concomitante de las calorias ingeridas.
Nuestras observaciones muestran, en las mujeres, una
ingesta previa de proteinas practicamente igual al
valor considerado como normal de 387,7 kcal/dia
(15,9%), que aumenta durante el R (fig. 2), situdndose
entorno a las 489,1 cal/dia, lo que corresponde al
16,6% del total, incremento que tiene consistencia
estadistica (p < 0,01). En los chicos, la fraccién pro-
teica de la dieta PR es algo mds alta que lo recomen-
dado, con 510 Kcal/dia, suponiendo el 17,2% de las
calorfas diarias. En R, desciende ligeramente, sin
relevancia estadistica, pero como también se elevan
las calorias totales ingeridas, resulta una proporcién
mads equilibrada del 15,8%, similar a la de las mujeres
(fig. 2).

Tabla I
Composicion de la dieta

Dieta Todos Hombres Mujeres

PR SD R SD PR SD R SD PR SD R SD
Calorfas (kcal/dia) ~ 2.642,1 475,01 29781 6073  ** 29665 4260 3.030,9 6017 24320 3835 29450 7245
Proteinas (kcal/dia) 4359 1115  484,7 1004  * 5100 1048 4780 1016 3817 882 4891 1003  **
H. Carbono (kcal/dfa) 1.171,5 293,1  1.600,L 4109 *** 12757  280,1 1.658,7 3603 * 11038 2880 1.5619 4456 ***
Grasas (kcal/dfa) 10352 2573 8941 2793  *+ 11808 2309 8942 2566 * 940,6 2322 8940 2998
G. Saturadas (g) 43 132 38,5 6 * 53,6 15,2 394 108 383 70 38,0 12,8
G. Insaturadas (g) 67,5 19,7 55,6 204 * 76,4 18,0 533 219 61,7 18,9 57,1 20,5
Colesterol (mg) 41,1 2016 3998 1264 5318 2123 4171 1579 3782 1343 3885 1043

A) En la muestra completa. B) En hombres. C) En mujeres. PR: Medida una semana antes del Ramadan; R: Medida en la segunda semana del Ramadén; SD: Desviacién
estandar. Se indica el nivel de significacién en la comparacion previa-ramadan (PR-R) (¥ p < 0,05; ** p <0,01; *#* p <0,001).
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Proteinas (kcal/dia)

600,0
500,0

400,0

300,0

200,0
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0,0 -
Previa Ramadan

Hombre M Mujer

Fig.2—Calorias diarias procedentes de proteinas.

Ingesta de hidratos de carbono

Los valores hallados, considerando la muestra con-
juntamente, ponen de manifiesto un aumento significa-
tivo del consumo de hidratos de carbono (tabla I), en la
dieta de R (p < 0,001). En el grupo de las chicas, la
ingesta PR es inferior en casi 400 cal/dia a lo recomen-
dado en relacién al sexo y la edad (1.103,8 kcal/dia;
45,4%), diferencia que es muy significativa (p <0,001)
(fig. 3). La medida R, en cambio, evidencia un incre-
mento en la porcién de hidratos de carbono (p < 0,001),
con lo que ahora la ingesta se sitda dentro de los limites
considerados normales (1.561,9 kcal/dia; 53%). En
cuanto a los chicos, la situacién es muy similar; con
una medida PR inferior a las recomendaciones, la cual
resulta modificada en R, produciéndose un incremento
significativo (p < 0,05) de 1.275,7 kcal/dia (43,0%) a
1.658,7 kcal/dia (54,7%).

Ingesta de grasas

Considerada la muestra en conjunto (tabla I), los valo-
res en PR ponen de manifiesto una ingesta que excede lo
recomendado, en cuento a la fraccion grasa de la dieta,
cifrdndose en 1.035,2 kcal/dia (39,2%). El ayuno supone

Hidratos de carbono (kcal/d{a)
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Fig. 3—Calorias diarias procedentes de hidratos de carbono.
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Fig.4—Calorias diarias procedentes de grasas.

cierta moderacion en su consumo, arrojando ahora un
valor de 894,1 kcal/dia (30,0%), diferencia que es signi-
ficativa (p <0,01). En las chicas (fig. 4), el porcentaje de
calorias debidas al componente graso en la dieta PR es
de 940,6 kcal/dia (38,7%), también superior al reco-
mendado; produciéndose una disminucién en R,
pasando a 894 kcal/dia (30,4%), variacion que no llega
a ser significativa. Elevan ligeramente la proporcion de
grasas saturadas de la dieta previa y disminuyen algo la
de insaturadas (tabla I). Por su parte, la ingesta de
colesterol, en ellas, experimenta un leve incremento
que tampoco es consistente, pasando de 378,2 mg/dia a
388,5 mg/dia. Los chicos muestran datos algo mas acu-
sados que los anteriores; asi, la ingesta de grasas en la
medida previa PR supone 1.180,8 kcal/dia (39,8%), lo
que es superior a lo recomendable, en cuanto que en R
se modera a 894,2 kcal/dia (29,5%), cambio que si
resulta significativo (p < 0,05). Las grasas saturadas
constituyen algo mas del 40% de las ingeridas en la
dieta habitual PR, reduciendo su porcentaje en el R al
39,6%. También las insaturadas disminuyen su propor-
cion del 58,2% al 53,7%, siendo ambos cambios signi-
ficativos (p < 0,05).

Discusion

Considerando el contexto geografico y social donde
se ha llevado a cabo esta investigacién, es decir, en una
ciudad con habitos de vida occidentales pero con una
elevada influencia del entorno magrebi, esperdbamos
un aumento en la ingesta de calorias durante el mes del
R, porque a pesar de la dificultad para adecuar los hora-
rios, suponiamos que el mantenimiento de dietas tradi-
cionales y el ambiente festivo por la proximidad del
pais norteafricano, habrian de influir cuantitativamente
en las calorias. En la linea de este planteamiento, nues-
tros datos confirman un aumento significativo en la
ingesta diaria de caloria (p < 0,01), lo que estd en con-
sonancia con una parte de los resultados publicados>®
con evidentes modificaciones cualitativas, referidas al
aumento en el consumo de proteinas (p < 0,05) e hidra-
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tos de carbono (p < 0,001) compensados con descenso
en el consumo de grasas (p < 0,01), lo que coincide con
los hallazgos comunicados en la bibliografia’’.

Separados por sexos, las mujeres presentan en la
dieta previa al ayuno un consumo de calorias inferior al
de los hombres (p < 0,01) que se incrementa durante el
R hasta valores practicamente similares al de ellos.
Este incremento habria corrido a cargo de una mayor
ingesta de proteinas que crece un 26% (p < 0,01) y de
hidratos de carbono que lo hace en un 41,5% (p <
0,001), mientras que la proporcion de grasas no se
habria modificado; estos cambios coinciden con los
comunicados en diferentes trabajos’. Por su parte, los
hombres muestran una tendencia al mantenimiento en
las calorfas diarias, sustentado principalmente por una
disminucién en la ingesta de grasas, que se reducen en
casi un 25% (p < 0,05), compensado con la elevacién
en el consumo de hidratos de carbono que alcanza un
30% (p <0,05).

En la dieta PR, ambos sexos difieren en el consumo
de proteinas a las que corresponde el 17,2% de las calo-
rias totales en los chicos y el 15,9% en las chicas, lo que
tiene consistencia estadistica (p < 0,01). Durante el
ayuno, ellas aumentan el consumo (p < 0,01) y éstos lo
mantienen, con lo que se produce una convergencia en
torno al 16% de la ingesta calérica, lo cual evidencia un
mayor ajuste del consumo proteico al recomendado
para el sexo y edad de los participantes, que debe per-
manecer alrededor del 15-16%. En esto puede haber
influido la mayor ingesta de carnes, en especial de
pollo, y de huevos, propia de la cultura marroqui, en
este periodo. Asimismo, durante el R aumenta de
forma notoria el consumo de legumbres, destacando la
utilizacién de garbanzos y lentejas como parte de la tra-
dicional harira, que adquiere la importancia de plato
diario obligado, en la comida principal, durante el mes
de ayuno. Nuevamente, estos resultados se alinean con
lo comunicado por quienes encuentran un aumento en
el consumo de proteinas>’; y difieren de los que han
sugerido que la dieta se hace hipoprotéica®. Con res-
pecto a los hidratos de carbono, frente a la opinién de
algunos autores que sustentan una modificacién hipo-
gldcidica en la dieta del ayuno®, y puesto que en nuestro
entorno la influencia de la cultura y tradiciones marro-
quies es muy marcada, esperdbamos encontrar un
aumento del consumo de azdcares, como asi ha suce-
dido. En el conjunto de la muestra, las calorias debidas
a hidratos de carbono aumentan de forma muy signifi-
cativa (p < 0,001) mostrando, tanto hombres como
mujeres, valores inferiores a los recomendados en la
composicién glucidica de la dieta habitual, sin
embargo, durante el ayuno se incorporan alimentos tra-
dicionales de alto contenido en carbohidratos (datiles,
zumo de frutas, la ya mencionada harira, dulces tipicos
marroquies, en especial los que tienen su base en los
frutos secos y un elevado contenido de miel); que en
conjunto son responsables, en gran medida, del
aumento producido. Es de destacar la importante reper-
cusion que supone una ingesta aumentada de carbohi-

dratos, en las condiciones de ayuno, por la influencia
que esto tiene sobre la rehidratacién y conservacion de
sodio®.

Algunos trabajos indican una dieta hiperlipidica
durante el ayuno del R*#!4, sefialandose que el manteni-
miento de un porcentaje de hasta un 36% de la dieta, es
beneficioso para prevenir la elevacion de los niveles de
colesterol en sangre, de 4cido trico y para conservar el
nivel y una mejor retenciéon de las proteinas en el
cuerpo'''>°, Nuestros datos conjuntos ponen de mani-
fiesto que la ingesta de grasas PR se encuentra por
encima del 30% recomendado, alcanzando casi un
40% del total calérico diario, lo que estarian sugiriendo
una desviacion a tener en cuenta, en la alimentacion
habitual de estos jovenes. En lo referente a su natura-
leza, con respecto al total de grasas en la dieta, no se
ajusta alarelacion 1/3 saturadas y 2/3 insaturadas reco-
mendable, situdndose mas bien en un 40%-60%. Por su
parte, el aporte de colesterol resulta elevado con res-
pecto al ideal. La dieta durante el ayuno de R modifica
en parte esta situacion, disminuyendo la ingesta global
grasa (p < 0,01), con un porcentaje del 30%, que reper-
cute tanto en grasas saturadas como insaturadas, con un
descenso en ambas (p < 0,05), lo que estarfa en la linea
de algunos autores’. En las chicas la disminucién en el
consumo de grasas no alcanza a ser significativo, en
tanto que en los chicos, al tener un valor PR mucho mas
elevado que aquellas (p < 0,01), la reduccion si tiene
consistencia estadistica (p < 0,05). El descenso de la
grasa puede encontrar una explicacién en la reduccién
de la ingesta de productos fritos y de los batidos de
leche, que son sustituidos en la mayoria de los casos
por batidos de frutas, probablemente por las necesida-
des de hidratacién, en detrimento de la ingesta de leche
entera. Asi mismo se pasa a una dieta en la que los gui-
sos, la ingesta de verduras y comidas elaboradas en
casa, adquieren una mayor importancia en detrimento
del consumo de patatas fritas, hamburguesas, mante-
quillas, mahonesas y productos de bollerfa industrial.
Sin embargo esto no encuentra reflejo en un mejor
ajuste de las proporciones grasas saturadas-insaturadas
durante el R.

En resumen, nuestros datos ponen de manifiesto una
variacion en la composicidn de la dieta, que tiene que
ajustarse a 2 comidas principales al dia; adaptandose
para aportar las calorias necesarias con incrementos
preferentemente en hidratos de carbono y proteinas. El
principal hallazgo de este estudio es que, frente a la
dificultad que supone mantener una dieta equilibrada
con tan pocas comidas al dia y, ademas, en periodo
nocturno compitiendo con las horas de descanso, sin
que tengan lugar reajustes en las obligaciones diarias
habituales en los paises islamicos, nuestros datos evi-
dencian la importancia de mantener las comidas tradi-
cionales, en el seno doméstico, durante el R, para con-
seguir una dieta mdas ajustada a las necesidades
nutricionales en esas condiciones, que es incluso de
mayor calidad que la que habitualmente siguen nues-
tros sujetos. Creemos que a ello puede haber contri-
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buido el hecho de que, aunque nos encontramos en una
ciudad con costumbres occidentales, las peculiaridades
de la misma permiten a los ciudadanos musulmanes
efectuar la mayoria de sus comidas en sus propios
domicilios, donde se deja sentir una importante
influencia de hdbitos magrebies, por el contacto fronte-
rizo con Marruecos, lo que les permite una mayor ela-
boracién y sobre todo mantener tradiciones seculares
en relacién con la alimentacion.
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Resumen

Presentamos el caso de un paciente diagnosticado de
amiloidosis primaria y sindrome nefroético que acude a la
consulta de dietoterapia. En la consulta inicial se realizo
una historia nutricional que incluyé una valoracion
antropométrica completa, composicion corporal, bioqui-
mica completa y analisis de la ingesta. El paciente pre-
sentd un exceso de agua corporal, proteinuria, niveles dis-
minuidos de proteinas totales, albtimina, prealbtimina y
colesterol HDL y concentraciones elevadas de colesterol
total, de LDL y de triglicéridos. El consumo de proteinas
y sodio era superior a la recomendacion. Se elaboré una
dieta personalizada. Tras seis meses de dieta el paciente
presento una pérdida de peso a partir de agua, mante-
niendo el estado nutricional, una disminucion de la pro-
teinuria, manteniéndose la funcion renal y una mejora del
perfil lipidico. El tratamiento dietético del sindrome
nefrotico es eficaz para disminuir la proteinuria recupe-
rar y mejorar el perfil lipidico y prevenir la desnutricion
del paciente.

(Nutr Hosp. 2009;24:744-747)
DOI1:10.3305/nh.2009.24.6.4560

Palabras clave: Sindrome nefrético. Amiloidosis. Proteinu-
ria. Proteina. Dieta.

Introduccion

El sindrome nefrético es una situacién clinica carac-
terizada por una proteinuria masiva (> 3,5 g/ dia/
1,73m?) e hipoalbuminemia, acompafiadas en grado
diverso de edema, hiperlipidemia y lipiduria. En estos
pacientes el filtrado glomerular puede ser inicialmente
normal o mayor de lo normal, pero en condiciones de
hiperfiltracion y pérdidas renales de proteinas la fun-
cion renal puede disminuir en meses o afios!. Clasica-
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EFFECTIVENESS OF DIETETIC TREATMENT
INNEPHROTIC SYNDROME

Abstract

We present the case of a male patient suffering from a
primary amyloidosis and a nephrotic syndrome who
came to dietotherapy clinic. In the first visit we made a
nutritional record including an anthropometric evalua-
tion, body composition, biochemistry, and food intake.
The patient had an excess of body water, proteinuria, low
plasma protein, albumin, prealbumin and HDL choles-
terol levels, and high concentrations of total cholesterol,
LDL and triglycerides. The consumption of protein and
sodium was higher than the recommendation. An individ-
ualized diet was made. Six months later, his weight and
the excess of body water decreased, but the fat free mass
remained unchanged. The levels of albumin and prealbu-
min increased, the proteinuria decreased. Total choles-
terol, LDL and triglycerides decreased until normal lev-
els. Dietetary treatment in nephrotic syndrome is
effective to decrease proteinuria, improve cholesterol and
triglycerides levels, and to prevent malnutrition.

(Nutr Hosp. 2009;24:744-747)
DOI1:10.3305/nh.2009.24.6.4560

Key words: Nephrotic syndrome. Amyloidosis. Proteinuria.
Protein. Diet.

mente se recomendaba el uso de dietas ricas en protei-
nas para compensar la pérdida proteica y conseguir
balances nitrogenados positivos, aunque se observé que
unicamente se conseguia aumentar la proteinuria sin
mejorar la hipoalbuminemia. En el momento actual se
ha demostrado que una restricciéon proteica de 0,8
g/kg/dia en la dieta produce reduccién de la proteinuria,
con aumento de las concentraciones plasmdticas de
albimina y reduccién del colesterol y triglicéridos,
mejorando la situacién clinica y bioquimica del
paciente®. Presentamos el caso de un paciente con sin-
drome nefrético que acude a la consulta de dietoterapia.

Caso clinico

Se trata de un varén de 60 afios con antecedentes per-
sonales de cardiopatia isquémica (sufrié un infarto
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Tabla I
Caracteristicas nutricionales de la ingesta, recomendaciones, dieta pautada e ingesta realizada

Ingesta Ingesta Ingesta Ingesta realizada Ingesta realizada

basal recomendable pautada 3 meses 6 meses
Kcal 2406 2227 1924 2319 2000
% HCO 52% 55% 58% 49% 70%
% Proteinas 21% (115 g) 12% (67 g) 15% (70g) 17% (79g) 13% (60g)
% Lipidos 27% 35% 28% 33% 18%
9% A.G. Saturados 6% 7-8% 5% 8% 3%
% A.G. Monoinsaturados 9% 15-20% 13% 12% 8%
% A.G. Poliinsaturados 6% 5% 4% 6% 3%
Colesterol 317mg <300 mg 199 mg 292mg 98 mg
Fibra 29¢ 30g 24 ¢ 25¢g 34¢
Sodio 1.518 mg 1.000 mg 1.488 mg 1.892 mg 1.298 mg
Potasio 3.398 mg 3.500 mg 2.877Tmg 2717 mg 3.500 mg
Fésforo 1.999 mg 800 mg 1.217 mg 1.190 mg 1.000 mg
Calcio 1.086 mg 1.200 mg 927 mg 954 mg 886 mg
Hierro 14 mg 10 mg 13mg 14 mg 11 mg

agudo de miocardio en 2004) y es ex-fumador. El
paciente no presentaba alergias conocidas a medica-
mentos ni a alimentos. En julio de 2008 fue diagnosti-
cado de amiloidosis primaria y sindrome nefrético. Al
alta hospitalaria recibié unas recomendaciones nutri-
cionales del servicio de Nefrologia para realizar una
dieta baja en sodio y grasa, asi como para la exclusién
de alimentos proteicos. Para ello el paciente debia
cocer todos los alimentos, no utilizar sal de mesa, y no
podia utilizar ninguna otra técnica culinaria (fritura,
plancha, asado, microondas, etc.), asi como no ingerir
los segundos platos (carne, pescado y huevos). El trata-
miento farmacolégico que recibe en la actualidad es
omeprazol, candesartan, enalapril, atorvastatina, dcido
acetilsalicilico, ezetimibe, furosemida, barnidipino y
espironolactona. Acude a la consulta de dietoterapia
para pautar una dieta ajustada a sus necesidades nutri-
cionales.

En la consulta inicial se realizé una historia nutricio-
nal que incluyé una valoracién antropométrica com-
pleta, bioquimica y andlisis de la ingesta a través de una
encuesta dietética de 3 dias analizada con el programa
Dietsource 3.0 ®Nestlé Healthcare Nutrition (Edicién del
2005). Las caracteristicas de la ingesta basal figuran en
la tabla I, junto con las recomendaciones nutricionales
para el paciente con sindrome nefrético: dieta restrictiva
en proteinas, sal y perfil lipidico rico en 4cidos grasos
monoinsaturados y poliinsaturados®. En la exploracién
inicial se obtuvieron los siguientes resultados:

o Antropometria: peso 86,7 kg, talla 171 cm, IMC
29,65 kg/m?. La composicion corporal se midi6 a tra-
vés de impedancia bioeléctrica (TANITA TBF 300°):
56,1 litros de agua (64,7%), 76,6 kg de masa magra

(88.4%) y 10,1 kg de masa grasa (11,6%). El paciente
presentaba edemas con févea hasta las rodillas.

» Analitica: Creatinina: 0,95 (valores normales 0,5-
1,1) mg/dL, Filtrado Glomerular: > 60 ml/min/1,72 m?,
P: 3,31 (valores normales 2,5-4,5) mg/dL, K: 4,23
(valores normales 3,6-5) mmol/L, Proteinas Totales:
3,8 (valores normales 6.2 — 8) gr/dL. Albimina: 1.74
(valores normales 3,5-5) gr/dL y prealbimina: 20
(valores normales 10-40) g/dL. Proteinuria: 14,55 g/24
h. Colesterol total: 180 (valores normales 100-200)
mg/dL, Triglicéridos: 110 (valores normales 50-150)
mg/dL, HDL: 44 mg/dL (valores normales 40-65),
LDL: 68,8 mg/dL, Acido drico: 7,23 mg/dL (valores
normales 2,4-7).

Se elabor6 una dieta acorde a las recomendaciones?
(tabla I), segun las caracteristicas del paciente, gustos,
costumbres y horarios. Las caracteristicas nutriciona-
les de la dieta se recogen en la tabla I y la dieta cali-
brada para el paciente en la tabla II.

Tras seis meses realizando la dieta el paciente pre-
sentd los siguientes datos:

Antropometria: peso 79,4 kg, IMC 27,15 kg/m>. La
composicién corporal medida con la misma técnica
que en la visita inicial indicé 46,5 litros de agua
(58,6%), 63,5 kg de masa magra (80,0%) y 15,9 kg de
masa grasa (20,0%). Los edemas habian disminuido y
estaban presentes slo en la zona perimaleolar.

Analitica: Creatinina: 1,58 mg/100, Filtrado Glome-
rular: 48 ml/min/1,72 m* P: 4,4 mg/dL y K: 5,37
mmol/L. Proteinas totales: 4,8 g/L, albimina: 3,15
mg/dL y prealbimina: 36,9 mg/dL. Proteinuria: 2.1
2/24 h. Colesterol total: 140 mg/dL, Triglicéridos: 88

Dieta y sindrome nefrético
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Tabla II

Ejemplo de dieta elaborada para paciente con sindrome nefrético

Dial Dia2 Dia3 Dia4 Dia$5 Dia6 Dia7
Desayuno - Leche semidesnatada - Leche semidesnatada - Leche semidesnatada - Leche semidesnatada - Leche semidesnatada - Leche semidesnatada - Leche semidesnatada
-Tostada conmermelada - Tostadaconmermelada - Tostadaconmermelada - Tostada con mermelada - Tostada con mermelada -Tostada conmermelada - Tostada con mermelada
- Manzana - Manzana - Manzana - Manzana - Manzana - Manzana - Manzana
Media Maiiana Yogur desnatado Yogur desnatado Yogur desnatado Yogur desnatado Yogur desnatado Yogur desnatado Yogur desnatado
Comida 1-Puré de verdura 1- Arroz con verdura 1- Garbanzos con 1-Ensaladilla 1- Judfas verdes 1- Alubias con arroz 1- Lentejas con arroz
2-Bistec a la plancha 2-Lomo de cerdo espinacas y arroz 2-Pimientos de piquillo conzanahoria y berza yverdura
conensaladadetomate  3-Manzana 2-Tomate ala plancha 3-Manzana 2-Pechugaala plancha 2- Ensalada de tomate 2- Pimiento ala plancha
3-Pera Pan blanco 3-Mandarina Pan blanco con verdura conorégano Panblanco
Panblanco Pan blanco 3-Manzana 3-Manzana
Panblanco Panblanco
Merienda Manzana Kiwi Naranja Kiwi Plitano Pera Manzana
Cena 1- Pasta con verduras 1-Macarrones con 1-Sopa de verdura 1- Salteado de pasta 1-Sopas de ajo 1- Tortilla con jamén 1- Sopa de verdura
yatin tomate conarroz con verduras 2-Calabacin frito 2- Pimientos de piquillo 2- Lenguado frito
2-Pera 2- Espérragos con 2-Puerros ala plancha 2- Abadejoa la plancha consalmén ahumado ¥ queso fresco 3- Mandarina
Pan blanco mayonesa con queso y jamon 3-Mandarina 3- Manzana 3- Mandarina Pan blanco
3- Mandarina 3-Pera Panblanco Panblanco Panblanco
Pan blanco
Acualquierhora - Panblanco Pan blanco Pan blanco Pan blanco Pan blanco Pan blanco Panblanco
Membrillo Membrillo Membrillo Membrillo Membrillo Membrillo Membrillo
mg/dL, HDL: 64 mg/dL, LDL: 58,4 mg/dL, Acido
urico: 10,75 mg/dL. 90
Adherencia a la dieta: La ingesta dietética se reco- ’\’\‘\
gi6 en un recordatorio de 24 horas y se analiz6 con el 80 M ¢
mismo programa informatico que en la visita inicial. w 70
Los datos figuran en la tabla I. M
60 —- Peso
En la actualidad el paciente contintia con la dieta S0 Agua
pautada y sigue acudiendo a la consulta de dietoterapia
bimensualmente. 40
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Discusion

La desnutricidn proteica es una complicacién comuin
en el sindrome nefrético, (prevalencia del 40%)*. El
paciente presenta generalmente anorexia, lo que ori-
gina una disminucion de la ingesta que, junto con una
pauta dietética inadecuada favorecen un déficit energé-
tico y proteico que origina la desnutricion del paciente.
La malnutricién provoca una pérdida de peso a expen-
sas de masa muscular, una disminucion de la funcién
inmunolégica y un aumento de las infecciones, que
conlleva una alteracién funcional de todo el orga-
nismo. En este sentido es muy importante mejorar el
balance proteico del paciente con un aporte adecuado
de proteinas a través de una dieta que mantenga un ade-
cuado estado nutricional, pero sin sobrecargar la activi-
dad del rifién disminuyendo la proteinuria. La dieta
deberd aportar diariamente 0,8 g de proteina por kilo-
gramo de peso mds los gramos de proteina eliminados
por orina’. Dos tercios de la proteina pautada en la dieta
deben ser de alto valor bioldgico. Las dietas de muy
bajo contenido en proteinas (0,3 g/kg/dia) suplementa-

Fig. 1—Fvolucion del peso y del agua corporal.

das con aminodcidos esenciales no han resultados
beneficiosas en los pacientes con sindrome nefrético
ya que no disminuyen la proteinuria y empeoran el
estado nutricional.

La evolucién antropométrica del paciente se caracte-
riz6 por una pérdida de peso de 8,1 kg, de los cuales 6,0
kg fueron agua (fig. 1), manteniendo el contenido en
masa magra (fig. 2). Los niveles de alblimina aumenta-
ron un 81%, los de prealbiimina un 85% y la proteinu-
ria disminuyé un 86% junto con una disminucidén para-
lela de los edemas y del agua corporal, sugieren una
mejoria del estado nutricional. Teniendo en cuenta la
reduccion del agua total, parte de esta mejoria puede
deberse a la concentracion de las proteinas en plasma,
ademads de a la disminucién de la proteinuria. Diferen-
tes estudios indican que una restriccion proteica mode-
rada puede mantener un balance nitrogenado positivo 'y
que este efecto es debido a la adaptacion del organismo
a una dieta baja en proteinas’. Los niveles de acido
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Fig.2—Fvolucion de la composicion corporal.

urico pueden haber aumentado por el tratamiento con
furosemida y la concentracién del plasma. Se observo
una disminucién del filtrado glomerular, lo que indica
una ligera afectacion del rifion.

La adherencia a la dieta medida a través del analisis
nutricional de la ingesta fue correcta teniendo en
cuenta las dificultades que representd para el paciente
el consumo de alimentos sin sal y la reduccién del
tamafio de las raciones de alimentos proteicos. Se logré
alcanzar la restriccion proteica pautada para mejorar la
pérdida de proteinas en orina. Las recomendaciones
que el paciente habia recibido previo a la consulta de
dietoterapia eran imprecisas, vagas y dificiles de llevar
a la practica. De haber seguido éstas, el paciente no
hubiese conseguido aportar las proteinas necesarias
para mantener un adecuado estado nutricional y mejo-
rar la funcién renal, sin olvidar que la adherencia a la
dieta hubiese sido baja por la poca palatabilidad de los
platos tras la reduccion tan dréstica de sodio y de grasas
(nutriente que aporta compuestos voldtiles responsa-
bles del flavor de la comida).

Otro problema importante en el paciente con sin-
drome nefrético es la hiperlipidemia. La prevalencia de
LDL elevado (> 130 mg/dL) y HDL bajo (< 35 mg/dL)
es del 85%, y la de hipertrigliceridemia (> 200 mg/dL)
del 60%. La pérdida de proteinas por orina aumenta la
sintesis hepatica de lipoproteinas aumentando los nive-
les de colesterol LDL y la concentracion de triglicéri-
dos plasmaticos. Se aconseja una dieta que no sobre-
pase un aporte de grasas del 30% de la energia total y
no mas del 10% de grasa saturada. Diferentes estudios
emplean aceite de pescado rica en dcidos grasos m-3
para mejorar la hiperlipidemia® pero resulta mas efec-
tivo el empleo de una dieta rica en alimentos de origen
vegetal con elevado contenido en fibra®. En el caso de
dietas vegetarianas se ha estudiado el efecto de la soja,
aunque se discute si el efecto beneficioso sobre la
reduccién de los lipidos plasmadticos se debe a la dieta

baja en grasa saturada, colesterol, grasa total y protei-
nas o al efecto de la soja'. El caso planteado presenta
unos niveles plasmadticos de colesterol (HDL y LDL),
asi como de triglicéridos dentro de la normalidad. Adn
asi se recomienda una dieta que cumpla las recomenda-
ciones de perfil lipidico para poblacién sana'', pau-
tando la utilizacién de aceite de oliva en la elaboracién
de la dieta prescrita.

El tratamiento dietético del sindrome nefrético es
eficaz para disminuir la proteinuria, mejorar el perfil
lipidico y prevenir la desnutricion del paciente. Es por
ello muy importante contar con un dietista-nutricio-
nista dentro de los cuidados del paciente, ya que ayu-
dara a mejorar su evolucién elaborando una dieta per-
sonalizada, acorde a sus necesidades, gustos y
costumbres, que facilite la adherencia.
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Tratamiento dietético de la ascitis quilosa postquirtrgica: caso clinico

yrevision de la literatura
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Resumen

La ascitis quilosa es la acumulacion de quilo en la cavi-
dad peritoneal debido a la ruptura u obstruccion de los
conductos linfaticos abdominales. Clinicamente se mani-
fiesta por distension abdominal. El criterio diagndstico
mas util es el aumento de los triglicéridos en el liquido
ascitico. Las neoplasias son la causa mas frecuente, aun-
que también deben considerarse etiologias menos comu-
nes como la cirugia abdominal. El tratamiento consiste en
dieta hiperproteica con restriccion de la grasa y suple-
mentos de triglicéridos de cadena media. En caso de no
respuesta o contraindicacion de la via oral- enteral se
opta por nutricion parenteral reservandose la cirugia
para las situaciones refractarias al tratamiento conserva-
dor. Presentamos un caso de ascitis quilosa secundaria a
linfadenectomia retroperitoneal.

(Nutr Hosp. 2009;24:748-750)
DOI:10.3305/nh.2009.24.6.4561

Palabras clave: Ascitis quilosa. Triglicéridos de cadena
media. Nutricion enteral. Octreotide.

Introduccion

La ascitis quilosa es el acimulo de liquido linfatico
en la cavidad peritoneal. Las etiologias mds frecuentes
en los paises occidentales son las neoplasias y la cirro-
sis hepatica aunque también puede producirse tras ciru-
gia abdominal'2. Esta situacién se asocia a importantes
consecuencias negativas a nivel nutricional e inmuno-
l6gico?, por lo que precisa la combinacién de trata-
mientos dietéticos, farmacoldgicos y quirurgicos. Pre-
sentamos un caso de ascitis quilosa secundaria a
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POSTSURGICAL CHYLOUS ASCITES: CASE
REPORT AND LITERATURE REVIEW

Abstract

Chylous ascites derives from chyle leakage into the
peritoneal cavity, either due to rupture or obstruction of
abdominal lymphatic vessels. The main clinical sign is
abdominal distention, while diagnosis requires the pres-
ence of triglycerides in ascitic fluid. Neoplasms are the
most common cause of chylous ascites, although less com-
mon causes, such as abdominal surgery, should also be
considered. The mainstay of therapy is hyperproteic diet
with fat restriction and middle-chain triglycerides. Par-
enteral nutrition is reserved for cases in which dietary
treatment fails to restore an optimal nutritional status or
is contraindicated, whereas surgery is considered for
patients that are deemed refractory to conservative ther-
apy. We present a case of chylous ascites secondary to
retroperitoneal lymphadenectomy.

(Nutr Hosp. 2009;24:748-750)
DOI:10.3305/nh.2009.24.6.4561

Key words: Chylous ascites. Middle-chain. Triglycerides.
Enteral nutrition. Octeotride.

linfadenectomia retroperitoneal que se resolvié con
tratamiento dietético. Dicho tratamiento consisti6 en
dieta hiperproteica y restricciéon de grasa, suplemen-
tada con triglicéridos de cadena media (MCT).

Caso clinico

Paciente varén de 38 afios remitido a la Unidad de
Nutricién por ascitis quilosa. En su historia previa desta-
caba la presencia de tabaquismo y célicos nefriticos de
repeticion. 8 meses antes de acudir a nuestra consulta fue
diagnosticado de seminoma testicular izquierdo con ade-
nopatias retroperitoneales (estadio II C). Se intervino
quirdrgicamente mediante orquiectomia radical
izquierda. Posteriormente recibi6 tratamiento con qui-
mioterapia con el protocolo BEP (3 ciclos de Bleomi-
cina-Cisplatino-Etopdsido y un cuarto ciclo de Cispla-



tino-Etopdsido). Tras la quimioterapia se observé impor-
tante disminucién del tamafio de la masa adenopatica
(4,2 x 3 cm en su didmetro maximo versus 11 x 6 cm ini-
ciales), pero ante la persistencia de las adenopatias se
decidié realizar linfadenectomia retroperitoneal. Dicha
intervencion transcurrié sin complicaciones en el posto-
peratorio inmediato, pero tres semanas después de la
cirugia consulté por dolor y distensiéon abdominal. En la
exploracion fisica destacaba abdomen distendido, duro,
doloroso difusamente y con signos de ascitis. En la eco-
graffa de abdomen se observé importante ascitis. En la
tomografia computarizada abdominal se detectaron cam-
bios postquirtrgicos de linfadenectomia retroperitoneal e
importante cantidad de liquido libre intra-abdominal. Se
realiz6 paracentesis evacuadora con extraccién de 8.000
cc de liquido ascitico de aspecto lechoso; el andlisis de
dicho liquido mostré: leucocitos 508/mm?, Polimorfonu-
cleares 14%, Mononucleares 86%, triglicéridos 875
mg/dl. Se descart6 origen tumoral porque en las adenopa-
tias resecadas se identificé necrosis y calcificacion y los
marcadores tumorales (AFP y HCG) fueron negativos.
Se realizaron 3 paracentesis evacuadoras con frecuencia
semanal extrayéndose 3, 7 y 4 litros sucesivamente. En la
Consulta de Nutricion, el paciente refiere astenia mode-
rada con sensacion de plenitud postpandrial precoz. En la
exploracion fisica destacaba peso 66 kg, talla 177 cm,
peso ideal 79,2 kg, IMC 21,06, pliegue tricipital 12 mm
(91,8% p50), circunferencia muscular del brazo 21,8
cm (89% p50), TA 115/71 mmHg, FC 72 Ipm, asculta-
cion cardiopulmonar normal y sin semiologia de
derrame pleural y exploracion abdominal sin hallazgos
relevantes. La valoracion analitica mostraba: glucosa 92
mg/dl (60-100), creatinina 1,2 mg/dl (0,8-1,3), urato 7,9
mg/dl (3,5-7,2), Na, K, Cl, Calcio y fésforo normales,
perfil hepatico normal, colesterol total 233 mg/dl (HDL
52 mg/dl, LDL 153 mg/dl), triglicéridos 152 mg/dl (<
150), proteinas totales 6,4 g/dl (6,6-8,3), albtimina 3,3
g/dl (3,5-5,2), Fe 63 ng/dl (70-180), ferritina 265 ng/ml
(20-400), saturacién de transferina 25% (15-40), trans-
ferrina 201 mg/dl (200-360), hematies 4.860.000/n1
(4.400.000-5.800.000), hemoglobina 14.3 g/dl (13-
17,3), VCM 87,2 f1 (80-97), hematocrito 42.4% (38.9-
51.4), leucocitos 6.760/ul (3.700-11.600), linfocitos 830/ul
(800-3.000), polimorfonucleares 5.250/ul (1.000-5.400),
resto de serie blanca normal, plaquetas 501.000/nl
(125.000-350.000), actividad de protrombina 89% (75-
120), vitamina B12, 422 pg/ml (197-866), folato 7,7
ng/ml (3,1-17,5), zinc 52 pg/dl, vitamina A/proteina
ligadora del retinol 0,8 (0,8-1,2), vitamina E/colesterol 6
(6-12), vitamina D 35 ng/ml (30-100), PTH 33 pg/ml
(12-65), B-HCG < 1 mUI/ml (0-5), AFP 3,32 ng/ml (0-
16). El paciente fue diagnosticado de malnutricién pro-
teicocaldrica leve en el contexto de ascitis quilosa secun-
daria a linfadenectomia retroperitoneal. Se inici6 dieta
hiperproteica con restriccion de grasa y fraccionada en
5-6 tomas diarias junto con MCT 20 ml diarios, sulfato
de zinc 1 comprimido diario, un complejo multivitami-
nico y 100 gramos diarios de un suplemento especifico
enriquecido en MCT. Dicho suplemento aporta 424 kcal

y 11,4 gramos de proteina por cada 100 gramos. Con
este abordaje terapetitico el paciente sélo ha precisado
una paracentesis evacuadora y 3 meses después presentd
las siguientes datos antropométricos: peso 70,1 kg, plie-
gue tricipital 13 mm (100% p 50), circunferencia muscu-
lar del brazo 23 cm (93% p50); los pardmetros analiticos
alterados previamente también se normalizaron.

Discusion

La ascitis quilosa es una causa poco comun de ascitis
que se produce por el acimulo de linfa en la cavidad
peritoneal®.

El sistema linfatico transporta la linfa de todo el orga-
nismo. El 50-90% de todo el flujo linfitico deriva del
intestino e higado y contiene toda la grasa absorbida en
forma de quilomicrones, de forma que el flujo de la linfa
varia dependiendo de la grasa ingerida. El quilotérax y la
ascitis quilosa son las manifestaciones mds frecuentes de
las alteraciones de los conductos linfaticos?.

La ascitis quilosa es una entidad rara, con una inciden-
cia aproximada de un caso por 20.000 ingresos en un
hospital terciario en un periodo de 20 afios®. Las causas
mas frecuentes en los paises desarrollados son las neo-
plasias (linfoma)* y cirrosis. Las anomalias congénitas
del sistema linfatico, los traumatismos, la inflamacién
secundaria a radioterapia y las complicaciones postqui-
rirgicas aparecen con menor frecuencia®. La ascitis qui-
losa secundaria a complicaciones postoperatorias puede
presentarse precozmente (primera semana) por ruptura
de los vasos linfaticos o tardiamente (semanas o meses
después) por adherencias o compresion extrinseca de los
vasos linféticos?. Los procedimientos quirtirgicos aso-
ciados a esta patologia en la literatura son los siguientes?:
reparacion de aneurismas en la arteria aorta, linfadenec-
tomia retroperitoneal’® como el paciente que presenta-
mos, reseccion de la vena cava inferior, implantacion de
un catéter para didlisis peritoneal, funduplicatura de Nis-
sen, nefrectomia y transplante hepético'. La frecuencia
de ascitis quilosa secundaria a intervenciones quirtrgi-
cas varia segun el tipo de cirugia. Kaas y cols.®, estudia-
ron la incidencia en 1.103 intervenciones quirdrgicas de
la cavidad abdominal y encontraron que 12 pacientes
(1,1%) presentaron ascitis quilosa, todos ellos interveni-
dos de cancer. Por tanto, la cirugia oncolégica abdomi-
nal se complicé con ascitis quilosa en el 7,4% de los
casos (12 pacientes de 163), siendo la linfadenectomia
retroperitoneal el procedimiento de mas riesgo.

Clinicamente el dato mas llamativo es la distensién
abdominal® sin dolor asociado que aparece en un
periodo de tiempo variable de semanas o meses aunque
puede presentarse de forma aguda tras intervenciones
quirdrgicas que cursen con ruptura de los conductos del
sistema linfatico. Otras caracteristicas clinicas son
dolor abdominal de caracter inespecifico, diarrea, mal-
nutricion, edema, saciedad precoz y disnea’. Respecto
al peso puede aumentar por retencién de liquidos o dis-
minuir por desnutricién asociada.

Ascitis quilosa postquirtrgica
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Las repercusiones nutricionales dependen de la canti-
dad de flujo linfatico, de la duracién, de la etiologia y del
estado nutricional previo del paciente. En situaciones de
alto flujo linfético, hasta 4 litros diarios, puede producirse
un compromiso de la situacién hidroelectrolitica con
hipovolemia, hiponatremia y acidosis metabdlica®.

La linfa es rica en proteinas, triglicéridos y linfoci-
tos, por lo que las lesiones graves pueden ocasionar
hipoproteinemia por pérdida de albimina, fibrin6geno
e inmunoglobulinas?. También puede observarse
deplecion de las reservas de grasa y de vitaminas lipo-
solubles como en el paciente que comentamos, que
tenia vitaminas A y E en limite inferior de la normali-
dad. Desde el punto de vista celular los linfocitos repre-
sentan el 95% del contenido celular del quilo y, por
tanto, puede producirse linfopenia con el consiguiente
aumento de riesgo de infecciones?®.

Los datos clinicos y la exploracion fisica son inespeci-
ficos y no orientan hacia el tipo de ascitis, siendo el anali-
sis del liquido tras la paracentesis lo que establece el diag-
noéstico de ascitis quilosa®. El liquido suele presentar un
aspecto macroscépico similar a la leche y el andlisis del
mismo muestra un elevado contenido en triglicéridos (por
definicién superior a 200 mg/dl) y proteinas y bajo en
colesterol y en células, con predominio de linfocitos’.

Las técnicas de imagen pueden orientar en la etiolo-
gia de la ascitis quilosa y permiten localizar la lesién.
La linfografia es la técnica de referencia para localizar
el dafio del conducto linfatico pero se asocia a diferen-
tes complicaciones como embolismo graso, por lo que
su empleo se reserva para pacientes seleccionados que
van a ser intervenidos quirdrgicamente?’.

Respecto al manejo terapéutico de la ascitis quilosa
no hay guias de recomendacién publicadas y los estu-
dios se basan en series de pocos casos clinicos’.

El tratamiento etioldgico resuelve la ascitis quilosa en
determinadas situaciones como las infecciones. En todos
los casos el soporte nutricional adecuado es fundamental*.
Si la tolerancia oral es 6ptima la primera medida es la
supresion de la grasa de la dieta puesto que estd com-
puesta en un 95% por triglicéridos de cadena larga (LCT).
Los LCT se vehiculizan por el sistema linfético de tal
modo que su ingesta incrementa el flujo linfatico. Los
MCT no precisan sales biliares para su absorcién y son
transportados a través del sistema porta y pueden ser inge-
ridos en situaciones que se precise restringir los LCT. Por
tanto, la dieta se suplementard con dichos triglicéridos de
cadena media para evitar déficit energético. La dieta baja
en grasa permite una ingesta de grasa entre 20 y 30 gramos
segun la tolerancia clinica y desaconseja el consumo de
carnes grasas, lacteos enteros y derivados y formas de
cocinar ricas en grasa. Los principales efectos secundarios
de los MCT son natiseas, vomitos, dolor abdominal y dia-
rrea. Se pueden emplear en crudo o para cocinar. No
deben usarse en pacientes cirréticos con riesgo de encefa-
lopatia porque podrian actuar como un factor contribu-
yente para la aparicion de dicha complicacion.

En los casos en los que la dieta resulte insuficiente se
emplearan suplementos dietéticos o nutricién enteral a

base de férmulas sin grasa o férmulas cuyo principal
contenido lipidico sea a base de MCT?®.

En las situaciones en que la dieta oral o la nutricién
enteral estén contraindicadas, no presenten respuesta
adecuada en 2-3 semanas o el drenaje sea superior a un
litro diario*’ se recomienda emplear nutricién parente-
ral que no precisa modificacién del perfil lipidico,
puesto que en este caso se aportan los lipidos directa-
mente al torrente sanguineo. La nutricién parenteral
deberia mantenerse 4-6 semanas para obtener mejoria
clinica’. Tras la suspensién de la misma, se recomienda
mantener las modificaciones dietéticas comentadas
previamente durante un periodo de 4 semanas.

El octreétide, andlogo de somatostatina, en combina-
cién con nutricién parenteral o enteral ha mostrado bene-
ficio en el cierre de fistulas quilosas puesto que reduce el
flujo linfatico en periodos tan cortos como dos dias’*!. El
mecanismo de accién no es bien conocido y se propone
que es multiple: inhibe diferentes hormonas, disminuye
el flujo esplacnico y la absorcién de grasa.

En el estudio de Kaas y cols., citado previamente el
75% de los casos se resolvieron con tratamiento con-
servador!, resultados similares a los obtenidos por el
grupo de Salami (67% de los pacientes respondieron al
manejo conservador)?.

Por ultimo, la cirugia se recomienda en los casos
refractarios a tratamiento conservador. Se puede reali-
zar ligadura del conducto linfatico lesionado o coloca-
cién de un shunt peritoneo venoso, este tltimo indi-
cado en pacientes con peor prondstico?.

En conclusidn, la ascitis quilosa postoperatoria es
una entidad infrecuente pero con importantes repercu-
siones desde el punto de vista nutricional e inmunol6-
gico, cuyo diagndstico es fundamental para establecer
un soporte nutricional adecuado, que variara segun la
situacion clinica del paciente.
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Hay relacion entre estado nutricional estimado por antropometria y
tipologia familiar, en ninos mexicanos entre 1 y 4 anos

P. Magafia Ruiz!, F. Ibarra Ramirez!, J. Ruiz Garcia' y A. R. Rodriguez-Orozco?

'Unidad de Medicina Familiar No 80 del Instituto Mexicano del Seguro Social. Morelia. Michoacdn. México. 2Division de
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Estimado Director:

Es frecuente encontrar en nuestro medio asociados a
trastornos de la nutricién en nifios pequefios, a familias
con pobres redes de apoyo social y padres poco preocu-
pados por las actividades extraescolares de sus hijos'.
En México al igual que en otras culturas latinas la
madre ha sido la figura que més se ha dedicado al cui-
dado de los hijos y el padre en muchos casos queda dis-
tante en el terreno de los afectos y la comunicacién
hacia el nifio. La madre suele buscar apoyo en otros
miembros de la familia y contribuye a la formacién de
alianzas con estos, que burlan la autoridad de los c6n-
yugues y los limites en la relacion entre padres e hijos®.
El objetivo de este trabajo ha sido evaluar si existe rela-
cidén entre el estado nutricional estimado por antropo-
metrfa y la tipologia de la familia. El protocolo de tra-
bajo fue aprobado por las comisiones institucionales de
ética y de investigaciones.

Se eligieron a todos los nifios entre 1y 4 afios de la
Guarderia No 1 del Instituto Mexicano del Seguro
Social en Morelia, Michoacan, México, n = 169. Los
indicadores usados para medir el estado nutricional de
los nifios fueron los percentiles que corresponden a los
indices peso/edad, talla/edad y peso/talla y se tomaron
como valores de referencia a los de las curvas de distri-
bucién de la norma mexicana NOM-031-SSA2-1999
para la atencion a la salud del nifio®. Se determiné el
Indice Nutricionala través de la relacién entre el peso
actual por la talla correspondiente a la edad en el per-
centil 50, y el peso correspondiente a la edad en el per-
centil 50, segtin las antes mencionadas tablas de refe-
rencia antropométrica con la férmula: % IN = [(Peso
actual x Talla/edad P50) + (Peso/edad P50 x Talla
actual) x 100].
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Universidad Michoacana.
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Este porcentaje permitio6 la clasificacion del estado
nutricional de los nifios como sigue*: Obesidad: > 120%,
sobrepeso: 110 a 120%, normopeso o eutréfico: 90 a
110%, desnutricion leve: 80 a 89%, desnutricion
moderada 70 a 79% y desnutricién severa: < 70%.

No hubo diferencias respecto a género en la distribu-
cién de los nifios de acuerdo al estado nutricional esti-
mado por los indices peso/edad, talla/edad y peso/talla
(tablaI).

Se encontrd relacion entre indice nutricional y tipo-
logia familiar, (p = 0,0005) (tabla II). La obesidad fue
mads frecuente en nifios que vivian en familias nuclea-
res y seminucleares (monoparentales) 19,6% y 42%
respectivamente. También en familias nucleares se
encontraron los niveles mas altos de desnutricién en
nifos,18%. En estas familias la responsabilidad en la
nutricioén del nifio es responsabilidad exclusiva de los
padres y suelen disponer de menos recursos para
enfrentar este problema, porque entre otras cosas, no
disponen de las redes de apoyo que en lo familiar brin-
dan las familias extensas. Es necesario analizar la con-
tribucién de variables dependientes del medio psicodi-
ndmico en que se desarrolla la familia, de su poder
adquisitivo y de la utilizacién de redes de apoyo por
estas, a fin de brindar a estas familias asesoramiento
psicoterapelttico y consejo nutricional en forma mas
eficiente.
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Tabla I
Estado nutricional de ninios entre 1 y 4 anos de edad en una guarderia segiin criterios antropométricos atendiendo
a los géneros

Estado nutricional Género Género

. . % . ) Total )
segtin peso para la edad femenino masculino
Obesidad 9 10 4 5.1 13 7,7
Sobrepeso 11 12,2 8 10,1 19 11,24
Eutréficos 60 66,7 49 62 109 64,5
Desnutricion Leve 10 11,1 18 22,8 28 16,56
Esta/do nutricional Génef'o % Ge’ner.o % Total %
segun talla para la edad femenino masculino
Eutréficos 79 46,7 65 38,4 144 85,2
Desnutricion Leve 9 53 13 7,7 22 13
Desnutricion Moderada 2 1,3 1 0,6 3 1,8
Estn{do nutricional Gene{‘o % Gener.o % Total %
segiin peso para la talla femenino masculino
Eutroéficos 86 51 75 443 161 95,3
Desnutricion Leve 4 2.4 3 1,8 7 4,2
Desnutricion Moderada 0 0 0,6 1 0,6

Indice peso/edad = Peso real para la edad/ Peso ideal para la edad X 100%. Relaci6n entre estado nutricional estimado por percentiles peso/edad y
género (7°=5,098, g/=3,p=0,165).
Indice talla /edad = Talla real para la edad/ Talla ideal para la edad X 100%. Relacién entre estado nutricional estimado por percentiles talla/edad y
género (7°=1,713, gl =2, p=0,425).
Indice peso/talla = Peso real para la talla/ Peso ideal para la talla X 100%. Relacion entre estado nutricional estimado por percentiles peso/talla y
género (7°= 1,183, g/=2,p=0,553).

Tabla II

Relacion entre indice nutricional y tipologia familiar en nifios entre 1 y 4 afios de edad que asisten a una guarderia
Tip ° er Obesidad % Sobrepeso % Eutrdficos % Desnurricion % Total %
familia leve
Nuclear 6 35 16 9,4 68 40,2 22 13 112 66,1
Seminuclear 3 1,8 0 0 3 1,8 1 0,6 7 4,2
Extensa 1 0,6 4 2.4 33 19,5 5 3 43 25,5
Compuesta 0 0 1 0,6 6 3,5 0 0 7 4,2
Total 10 5.9 21 12,4 110 65 28,1 16,6 169 100

% IN = [(Peso actual x Talla/edad P
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) =+ (Peso/edad P_ x Talla actual) x 100] (?2=23.763, gl =9, p = 0,005).
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Long term effect of Mediterranean diet on weight loss

A.Jiménez-Cruz!, A. B. Jiménez?3, A. Pichardo-Osuna?, T. Chaudry?? and M. Bacardi-Gascon'

!Professor at the Medical School. Graduate Nutrition Program. Universidad Autonoma de Baja California. Tijuana, B. C.
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Trends of obesity show a steady increase in most of
the Mediterranean countries, where consumption of
Mediterranean diet (MD) is naturally high and olive oil
is a major contributor of energy in the diets. This paper
presents a systematically reviewed of Randomized
Control Trials (RCT) studying long-term effect (= 24
months) of MD diet on weight loss. PubMed database
was searched up to July 2008 to identify RCT on MD
with a follow-up equal or higher than 24 months and
reporting weight loss. It was used as descriptor and as
text format, the term MD with other key word (s):
“obesity”, “overweight”, “weight loss”, “weight gain”,
“body mass index” (BMI), “biological markers”,

“lipids”, “cholesterol”. All human studies including
RCT and weight or BMI were included. Additional

publications were identified from references provided
in original and other review papers. A total of five stud-
ies were identified with a follow-up equal or higher
than 24 months or higher'” (table I).

The long-term results of RCT show that Low Fat
Diet (LFD) and MD could be similarly effective strate-
gies for weight lost, particularly when applied with
equal intensity interventions and a calorie deficit is
achieved. The studies demonstrating effective weight
lost with the MD were prescribing energy-restricted
diets'?. Those showing a better effect of MD on weight
lost did not compare the experimental group with simi-
lar intervention strategies, since control group did not
include regular nutritionist counseling and behavioral
modification techniques'?.

Table I
Long term (24 + months) of randomized clinical trials of Mediterranean diet on weight loss
WL
. Age BMI Rate of e

Reference Study Design & N Mean  Mean Intervention Ip adherence W differences

population (years)  (kelm) (months) to diet (%) (kg) (p value

J 8 between groups)
Singh et al., Parallel, single blind. 1,000 48 24 LF (NCEP) 24 >90 -1 <0.0001
2002 Angina pectoris, Mi Diet rich in whole grains, fruits, >90 -4
or surrogate risk vegetables walnuts and almonds
factors for CAD
Espésito et al., Parallel. 120 35 35 LF non-restricted diet + GWI 24 >90 3
2003 Pre-menopausal >30 MD, calorie restricted diet + PDI >90 -14 <0.001
kg/m?
Espésito et al., Parallel. 180 44 28 LF non-restricted diet + GWI 24 >90 -1.2
2004 Metabolic Syndrome MD, calorie restricted diet + pdi >90 -4.0 <0.001
Tuttle et al., Parallel. 101 58 30 LF non-restricted diet + PDI 24 72 0 NS
2008 After first MI MD, non-restricted (1,300 kcal/day) 73 0
diet + PDI
Shai et al., Parallel. 322 52 309 LF, calorie restricted + PDI 24 90 33 LF vs LC*
2008 > 27 kg/m?® or DM2 MD, calorie restricted + PDI 85 -4.6 LF vs MD
or CHD LC, non-restricted diet + PDI 78 5.5 MD vs LC

CAD: Coronary Artery Disease; CHD: Coronary Heart Disease; DM2: Type 2 Diabetes; GWI: General Writing Information; IP: Intervention Period; LC: Low-Carbohydrate; LF: Low-Fat;
MD: Mediterranean Diet; MI: Myocardial Infarction; NA: Not Available; NCEP: National Cholesterol Education Program; NS: Not Significant; PDI: Professional Detailed Intervention;
WL: Weight Loss; WC: Waist Circumference. Significance of changes from baseline within group: * p < 0.05; ** p < 0.01; *** p < 0.001.
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Weight loss observed in the studies reviewed was
due to the energy deficits in the diets rather than the
type of diet. Since obesity is the result of positive ener-
gy balance due to excess calorie intake, low calorie
expenditure or both, promoting increasing edible fat,
including olive oil could be a risk to susceptible indi-
viduals and some populations with very high intake of
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olive oil. The evidence points toward a more practical
approach at Mediterranean countries where obesity
and overweight is increasing. It might be necessary
promoting the reduction of all food items, including
olive oil when olive consumption is higher than 20-25
g day and when the fat content of the diet is higher than
35%. This measure, in most Mediterranean countries,
will still maintain the high monounsaturated saturated
ratio that has been proven to be healthy.

These results suggest that a culturally base low calo-
rie diet, reducing all fats and carbohydrates, might be
the best approach for the prevention of overweight and
obesity.
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Evidence of improvement of the prescription standard and cost reduction
with the use of special nutritional formulae in Rio Grande do Sul state/
Brazil after implementation of a reference center
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Different clinical conditions demand the use of Special
Nutritional Formulae (SNF) as enteral or parenteral
nutritional therapy, being used exclusively or associated
with other forms of nutrition'2. Food allergies?, metabolic
disorders* or short bowel syndrome® are instances in
which SNF is fundamental in the treatment and indis-
pensable for the good clinical evolution of the patients.

This study intended to compare the first (period 1)
and the third (period 2) year of implementation of the
Reference Center (RC) in SNF in a state in the south of
Brazil, regarding the granting of the requests of users
of Brazilian Health Care System (SUS), characteristics
of the proceedings and solicitants and costs involved in
the purchase of SNF. The research unit for the study
was each request received by the RC for analysis and
judgment, and is characterized by a historic evaluation
of the data.

All the 1077 requests received in period 1 and the 944
in period 2 were evaluated. There was improvement of
the information in the requests (p < 0.001) and the
percentage of requests for SNF approved (p < 0.001),
reaching more users (p = 0.004). The requests of the
undernourished (p = 0.002) and the elderly increased (p
< 0.001) and the repetition of requests in the period
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decreased (p < 0.001). The estimated cost per user
decreased from US$ 8,742 to US$ 6,297.

The final result found suggesting a better manage-
ment of SNF, followed by the apparent expansion of
the access of SUS users to formulae. It is believed that
clinical indications based on technical opinions by the
RC, and the consequent rational use of SNF, have led
to economy of public money in the period evaluated.
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Complicaciones de la nutricion enteral a través de gastrostomia:

aproposito de un caso
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y C. Vazquez
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Introduccion

La Gastrostomia percutdnea, bien endoscépica o
radiolégica, es un procedimiento cada vez mas exten-
dido'. Presentamos un paciente portador de una gas-
trostomia radiolégica percutdanea (GRP) para el soporte
nutricional, que tras colocacién de una sonda tipo
Foley en urgencias, por arrancamiento de la sonda de
gastrostomia , sufre un desplazamiento de la misma a
intestino delgado, no tolerando la nutricién enteral por
bolos. El caso presentado nos plantea la necesidad de
disponer en los Servicios de Urgencias o Centros de
Salud de buenas sondas de recambio y personal experi-
mentado en los cambios de sondas de gastrostomia
,sobre todo cuando el nimero de pacientes con gastros-
tomias va incrementdndose y aumentard en los proxi-
mos afos.

Caso clinico

Hombre de 86 afios. En enero 2008 ingresa por hipo-
glucemia secundaria a antidiabéticos orales, el paciente
presenta demencia con baja ingesta, se decide coloca-
cién de sonda nasogastrica (SNG) para alimentacién
por via enteral, tras presentar varios episodios de arran-
camiento de sonda, se practic6 gastrostomia radiol6gi-
ca percutdnea (GRP). A los 2 meses del alta acude al
servicio de urgencias por arrancamiento de la sonda de
gastrostomia , ante la ausencia de sondas de recambio,
se decide colocacién de sonda Foley de 14 french,
desde entonces son multiples las visitas al servicio de
urgencias con problemas en relacién con la sonda. Es
ingresado por vémitos e intolerancia a la nutricién
enteral. El paciente presenta abundante residuo bilioso
por la sonda Foley. Se decide realizar un estudio radio-
l6gico con contraste radiolégico a través de la sonda,
ante la mala tolerancia enteral y ausencia de alteracio-
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Fig. 1 —Sonda de Foley que ha emigrado a intestino delgado.

nes radioldgicas a nivel intestinal, observandose como
se puede ver en la figura 1 el paso directo del contraste
directamente a la luz intestinal. Se extrajo la sonda
Foley por el servicio de cirugia sin presentar complica-
ciones y se coloc6 sonda de gastrostomia por parte del
servicio de radiologia intervencionista, siendo dado de
alta con nutricién enteral en bolos.

Discusion

En el caso presentado el paciente cumplia los crite-
rios mas frecuentes de indicacién de gastrostomia:
imposibilidad de ingesta via oral de mas de 6 semanas
por alteracién cerebro-vascular, edad avanzada y
demencia progresiva?. La incidencia global de compli-
caciones por gastrostomia percutdnea bien endoscopi-
ca o radiolégica son bajas, inferior al 17%, siendo las
complicaciones graves menores al 3% y la mortalidad
inmediata inferior al 1%, mucho menores que en la
gastrostomia quirurgica’.

Ocasionalmente el desplazamiento y/o migracién de
la sonda también pueden causar obstruccién intestinal
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alta y hasta perforacion distal del es6fago, habiéndose
descrito incluso sangrado intestinal, siendo estas com-
plicaciones muy poco frecuentes*’.
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Weight concerns and weight reduction practices of Portuguese adolescents
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We assessed weight management practices in 266
boys and 312 girls (mean age 15.6 + 1.3 years) from two
schools in Lisbon. Body image was assessed using the
method of Stunkard and participants were classified as
desiring to loose weight if the ideal image was thinner
than the current. Other data collected included measured
height and weight, current smoking status, participation
in extracurricular sports, the number of meals consumed
the day before and meal skipping. No difference in the
prevalence of overweight/obesity were found between
genders (22.1% in girls and 19.5% in boys, p > 0.05).
Conversely, willingness to lose weight was significantly
higher in girls (48% vs 23% in boys, p < 0.001) and simi-
lar findings were observed after stratifying for BMI cate-
gories. Girls willing to lose weight smoked and skipped
meals more frequently, whereas no differences were
found for extracurricular sport activities. Boys willing to
loose weight skipped meals more frequently and report-
ed lower extracurricular sport activities, whereas no dif-
ferences were found for smoking. Participants wishing
to lose weight also reported a lower number of meals the
day before. The highest prevalence of willingness to
loose weight among girls might be related to media pres-
sure that perpetuates the ideal of thinness and a negative
stigma associated with being overweight in girls'. Our
results are also in agreement with a previous study sug-
gesting that adolescents desiring to lose weight engage
in several unhealthy behaviours such as meal skipping
and smoking?. Actually, meal skipping does not lead to
weight loss®, and the increased smoking prevalence
might be related to the widespread perception that smok-
ing contributes to weight loss*. Still, of particular con-
cern was the fact that participants wishing to lose weight
actually tended to practice less sports, one of the major
determinants of weight loss®. We conclude that weight
reduction pratices among Portuguese adolescents are
inadequate and that educational measures are urgently
needed in order to curb such unhealthy behaviours.
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Tabla I
Health behaviours according to willingness to lose
weight, by gender

Willingness to

lose weight No Yes Test
Boys N=205 N=60
Smoking 1364) 360 015

Extracurricular sport activities ~ 145(72.9) 31(54.4)  7.04**

Meal skipping 65(32.3)  30(52.6) 7.86**

Number of meals consumed 42+1.0 35109 448+
Girls N=162 N=150

Smoking 11(7.0)  27(18.0) 8.67**

Extracurricular sport activities 55 (36.7)  54(38.0)  0.06™

Mesal skipping 56(35.9) 94(63.5) 23.17#**

Number of meals consumed 39+09 35+1.0 3.14%*

Results are expressed as number of subjects and (percentage) and as mean * stan-
dard deviation. Data was missing for some cases, so the percentages do not corre-
spond exactly to the sample size. Statistical analysis by chi-square or Kruskall-

Wallis test: ™: not significant; *p < 0.05; *¥*p <0.01; **¥p <0.001.
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La modernizacién de la sociedad conlleva una serie
de cambios culturales y/o socioldgicos que afectan ine-
vitablemente a los hébitos y preferencias alimentarias.
Cada vez se dedica menos tiempo a la compra de ali-
mentos y elaboracién de las comidas, con una alternati-
va evidente: alimentos procesados “faciles de preparar
y rapidos de consumir” que, generalmente, implican un
consumo excesivo de alimentos de origen animal,
especialmente de carnes y derivados, y de azicares
refinados, con el consecuente incremento de grasas
saturadas y colesterol en la dieta.

Al analizar las respuestas al test KIDMED!2 por
parte de una muestra aleatoria de 1.956 alumnos de

ESO de la ciudad de Pamplona, en el segundo trimestre
del curso académico 2007/2008, se advierte que tan
s6lo el 42,9% de los encuestados reflejaban unos hébi-
tos alimentarios compatibles con el modelo dietético
mediterrdneo (tabla I). Es decir, la mayoria (el 57,1%
restante) presentaban una adherencia media y/o baja y,
por tanto, la necesidad de mejorar su patrén alimenta-
rio para adecuarlo al prototipo mediterraneo. Los ado-
lescentes no alcanzaban las recomendaciones de con-
sumo de la mayoria de los alimentos constituyentes de
la dieta mediterranea; es decir, de frutas (apenas el
39,8% tomaba diariamente una segunda pieza), de ver-
duras y hortalizas (apenas el 26,7% tomaban diaria-

Tabla I
Test KIDMED (adherencia a la dieta mediterrdnea) en los alumnos de ESO

. 1° ESO 2°ESO 3°ESO 4° ESO TOTAL

Test KIDMED (items) (%) (%) (%) (%) (%)
Toma una fruta o zumo todos los dias 84,1 81,7 83,7 80,7 82,6
Toma una segunda fruta todos los dias(*) 44,1 42.5 39,6 32,0 39,8
Toma verduras una vez al dia 80,7 75,5 76,5 76,2 77,2
Toma verdura mas de una vez al dia 27,5 29,2 22,8 26,8 26,7
Toma pescado con regularidad (*) 73,5 67,5 65,3 58,7 66,5
Acude con frecuencia a un fast-food (¥) 6,4 12,1 10,5 10,4 9,8
Toma legumbres con regularidad 74,7 68,5 75,4 76,6 73,6
Toma pasta o arroz casi a diario 41,5 44,5 434 39,6 41,5
Desayuna un cereal o derivado 78,1 78,3 73,6 75,1 76,4
Toma frutos secos con regularidad (*) 433 41,9 35,1 38,5 39,9
En casa utilizan aceite de oliva 73,8 72,8 72,6 73,5 73,2
No desayuna todos los dias (*) 12,2 20,6 19,7 17,1 17,3
Desayuna un lacteo (leche, yogur,...) 90,5 88,9 89,3 90,7 89,8
Desayuna bolleria industrial (*) 15,1 19,8 19,0 22,5 19,0
Toma 2 yogures y/o queso cada dia 55,1 50,2 50,1 54,1 52,4
Toma dulces varias veces al dia (*) 13,0 19,8 17,4 19,5 17,4
Indice KIDMED (*)

< 3 (adherencia baja) 4,8 8,3 74 6,5 6,7

4-7 (adherencia media) 45,7 46,4 54,1 56,3 50,4

> 8 (adherencia alta) 49,5 453 38,5 37,2 42,9

(*) p<0,05 (Chi-cuadrado).
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mente una segunda racién), de frutos secos (apenas el
39,9% los tomaban regularmente) y de pasta o arroz
(apenas el 41,5% los tomaban casi a diario). Por otro
lado, un porcentaje relativamente importante desayu-
naban bolleria industrial (19%) o tomaban dulces dia-
riamente (17,4%). La dieta mediterranea también
representa un estilo de vida circunscrito a un marco cli-
madtico y/o geogrifico determinado*; y, en este senti-
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do, la tendencia de los adolescentes a frecuentar los
establecimientos de “comida rapida” (9,8%) y/o la
falta de regularidad en el desayuno (17,3%) denotan,
en gran medida, una perdida del legado cultural que
representa la dieta mediterranea.

También se advierte un deterioro progresivo de la
adherencia a la dieta mediterrdnea en relacién con la
edad (tabla I). Mientras el 49,5% de los alumnos de pri-
mer curso tenian una valoracién éptima del indice
KIDMED (alta adherencia), al llegar al cuarto curso
apenas un 37,2% alcanzaban dicha valoracion. Este
deterioro pone de manifiesto una tendencia entre los
adolescentes a incorporarse a los nuevos modelos occi-
dentales de habitos alimentarios, con un consumo cada
vez mayor de alimentos procesados en detrimento de la
cocina mediterrdnea basada en la diversidad de alimen-
tos naturales y frescos*#; lo que, por un lado, permitiria
considerar que en una proporcién importante de ado-
lescentes existiria cierto riesgo de padecer alguna
carencia y/o desequilibrio nutricional® y, por otra parte,
hace temer sobre una virtual desaparicién de la dieta
mediterranea a corto y/o medio plazo’.

Los poderes ptiblicos tendrian que proporcionar sufi-
cientes recursos humanos y/o materiales para mantener

nuestros habitos dietéticos tradicionales y hacerlos com-
patibles con las nuevos estilos de vida de las sociedades
modernas, promoviendo el consejo dietético en los pro-
gramas de atencion primaria y desarrollando programas
de alimentacién y nutricién en la ensenanza reglada.
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Esparnia.

Sefor director:

La esperanza de vida de los pacientes con fibrosis
quistica (FQ) ha mejorado de forma continuada en las
ultimas décadas, siendo la muerte en la edad infantil
infrecuente.

En esta mejoria ha contribuido de forma notable el
soporte nutricional. La supervivencia y la funcién pul-
monar se correlacionan estrechamente con la situacién
nutricional'. Tanto en Estados Unidos como en Europa,
se han elaborado Guias de tratamiento nutricional que
se siguen en la mayoria de Unidades de FQ**. En estas
guias se contempla el empleo de la nutricion parenteral
en muy escasas situaciones: desnutricion grave en la
que ha fracasado la nutricién enteral o en pacientes en
los que es imposible llevarla a cabo como ocurre en
pacientes en espera de trasplante pulmonar o hepatico
con una muy mala situacion nutricional, y en lactantes
con un sindrome de intestino corto secundario a una
cirugia neonatal (fundamentalmente por una malfor-
macién intestinal, por ejemplo, atresia ileal)*. El
empleo de nutricién parenteral domiciliaria (NPD) es
todavia mas excepcional. En series amplias como la de
la Sociedad Britdnica de Nutricién parenteral y Ente-
ral, BAPEN, constituyen menos del 2% de los pacien-
tes pedidtricos®.

Comunicamos nuestra experiencia en un programa
de NPD iniciado en 1993.

De los 30 nifios que han recibido NPD durante este
periodo, cuatro (13,3%) padecian FQ. Un paciente
recibi6 NPD en dos ocasiones separadas mds seis
meses y otro paciente en tres ocasiones. Dos nifios
comenzaron con NPD en periodo de lactante. En
ambos casos se trataba de resecciones intestinales
amplias secundarias a atresia ileal, con diarrea grave y
desnutricién secundaria. Los dos pacientes pudieron
prescindir de la NPD una vez alcanzada la autonomia
intestinal, en un periodo inferior a los seis meses tras el
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alta. Los otros dos pacientes eran nifios en edad prepu-
beral, afectos de grave desnutricién en quienes habia
fracasado la nutricién enteral a través de una gastrosto-
mia. Uno de ellos fue sometido a un trasplante pulmo-
nar, mientras que el otro continua con NPD (425 dias
de NPD en la actualidad). En todos los pacientes la
infusioén se realizaba nocturnamente a través de un
catéter tunelizado tipo Hickman colocado a propdsito
para la NPD. El tiempo total de NPD ha sido de 1385
dias con un rango entre 30 y 425 dias.

Durante este periodo no ha habido ninguna compli-
cacion infecciosa relacionada con el catéter, aunque si
tres complicaciones mecanicas: dos roturas que pudie-
ron ser reparadas con el kit de reparacion y una salida
accidental, que oblig6 a la colocacién de un nuevo
catéter.

En todos los nifios se obtuvo una recuperacién pon-
deral y una mejoria de la funcién respiratoria.

Comentario

En nuestra serie los pacientes con FQ constituyen un
13% de los pacientes pedidtricos en el programa de
NPD, datos por encima de los de series pedidtricas mas
amplias. Dos poblaciones bien diferenciadas son sus-
ceptibles de NPD: los recién nacidos con resecciones
intestinales amplias, que generalmente se asocian a la
mutacién AS08, con insuficiencia pancredtica, y una
poblacién de mayor edad que presentar enfermedad
pulmonar mas avanzada y complicaciones de la FQ. En
el primer grupo de enfermos, los objetivos y el trata-
miento nutricional no difieren del de otros pacientes de
su misma edad con situaciones de fracaso intestinal.
Los del segundo grupo, son los casos excepcionales
que contemplan los consensos mencionados anterior-
mente.

Es dificil poder demostrar la eficacia mantenida en
la funcién pulmonar relacionada con la mejoria del
estado nutricional. Otras variables como las exacerba-
ciones pulmonares condicionan el prondstico vital de
estos pacientes.

No obstante, a la vista de las escasas complicaciones
de la técnica creemos que debe considerarse esta
opcidn de soporte nutricional en situaciones de desnu-
tricion refractaria.
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La OMS estima que 22 millones de nifios menores
de 5 afos padecer sobrepeso. Estas cifras se han dupli-
cado desde 1980. Por otra parte, aunque en este mismo
periodo hemos visto declinar la prevalencia de desnu-
tricion en los paises en vias de desarrollo, todavia con-
tinda siendo un grave problema de salud.

En los tltimos afios se ha producido un nuevo fené-
meno: la coexistencia de desnutricién y obesidad
simultdneamente en muchos de estos paises emergen-
tes, en la medida que ha mejorado su economia y
aumenta la disponibilidad de comida. Este hecho,
conocido como la “transicién nutricional”, adquiere
una relevancia especial por su asociacién con la enfer-
medad metabdlica precoz: diabetes tipo 2, hiperlipe-
mia, hipertensién arterial y enfermedad coronaria.

Bajo la direccion de SC Kalhan, AM Prentice y CS
Yajnik, este volumen recoge los trabajos que tuvieron
lugar en el 62 Nestlé Nutrition Workshop que tuvo
lugar en Nueva Delhi en abril de 2008. Las aportacio-
nes de los moderadores, conferenciantes y asistentes se
retinen en este cuidadoso volumen.

En la primera parte se revisa la epidemiologia de la
transicién nutricional en India, China y paises de Afri-

ca. En la segunda se profundiza en las relaciones entre
desnutricion —pre y postnatal— y obesidad en la vida
adulta, mientras que en la tercera el objetivo son los
mecanismos que explican las alteraciones metabdlicas
asociadas a la obesidad, en especial la inflamacién y las
alteraciones hepdticas.

No podia terminar un proyecto tan ambicioso sin
abordar la prevencion de estas enfermedades epidémi-
cas no transmisibles en los paises emergentes: la nutri-
cién adecuada a lo largo de todo el ciclo vital, la pre-
vencién del bajo peso al nacimiento y las estrategias
socio comunitarias son algunos de los aspectos mas
resefables.

En una sociedad como la espafiola donde conviven
cerca de 3 millones de ciudadanos procedentes de otros
paises, la mayoria de entornos sociales mas empobreci-
dos, vivimos también una particular transicion nutri-
cional. Podemos aprender mucho de experiencias con-
trastadas en paises de economias emergentes. Este
volumen puede ayudarnos a ello.

J. M. Moreno Villares
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