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Abstract

Although the word synbiotics was coined to describe
the combined action of pre- and probiotics, the ability
to, like antibiotics, control infection, the term is now in-
creasingly used in a wider sense, as a name for all the
substances released by microbial fermentation in the lo-
wer gut. One obvious reason isthat most of the substan-
cesreleased seem to influence the immune defense, in-
crease resistance to disease, and, most important,
prevent complications to surgery such as infections and
thrombosis. Protection layer of lactobacillus does not
exist only on the GI tract mucosa, it isimportant at all
exterior body surfacesincluding those of the eye, the no-
se, the mouth, the respiratory tract, the vagina, not to
forget the skin. It isclearly reduced at all siteswhen the
patient isin the settings of |CU.

Each human being has higher own unique microbial
collection, especially of strains of Bifidobacterium and
Lactobacillus, and it should be possible to identify an in-
dividual on the basis of his’her personal intestinal mi-
croflora.

The flora seems always to be significantly reduced in
the sick, especially in connection with severe disease, ca-
rein ICU, and in patients with little food intake or on
parenteral nutrition. Supply of both pre- and probiotics
can modify functions such as appetite, sleep, mood and
circadian rhythm, and this most likely through metabo-
lites produced by microbial fermentation in the gut.
Supply of lactic acid bacteria (LAB) can also signifi-
cantly reduce serum levels of a variety of toxins such as
endotoxin.

An umbrella of supplemented praobiotics could provi-
deto the patients with liver cirrhosis a tool to reduce
spetic manifestations and theincidence of bleeding. LAB
are effective in controlling diarrhea of both bacterial
and viral origin. A series of experimental studiesand se-
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EL USO DE PRO, PRE Y SIMBIOTICOSEN
CUIDADOSINTENSIVOS: POSIBILIDADES
FUTURAS

Resumen

Aunque la palabra simbidticos fue acufiada para des-
cribir la accién combinada de prey probiéticos de con-
trolar la infeccién, como los antibidticos, el término se
utiliza cada vez en sentido méas amplio, incluyendo todas
las sustancias que son liberadas en €l intestino distal por
fermentacion bacteriana. Unarazén obvia es que la ma-
yor parte de esas sustancias parece tener influencia en
los mecanismos de defensa, en la resistencia a la infec-
cion y, lo que es mas importante, en la prevencién de
complicaciones quir Grgicas tales como infecciones y
trombosis. La capa protectora de lactobacillus no esta
presente Unicamente en €l tracto gastrointestinal. Esim-
portantetambién en las superficies externasdel organis-
mo, el 0jo, lanariz, labocay € tracto digestivo, la vagi-
nay lapiel. Sereduce claramente en todos estos lugar es
cuando el paciente se encuentra en la unidad de cuida-
dosintensivos.

Cada ser humano tiene su coleccion Unica de micro-
bios, con cepas especificas de bifidobacteria y lactobaci-
Ili, y seria posibleidentificar alosindividuos a través de
su microfloraintestinal personal.

La flora parece reducirse siempre de manera signi-
ficativa en los enfermos, especialmente en enfermeda-
des graves, en cuidadosintensivos, en pacientes con in-
gesta alimentaria reduciday en los sometidos a
nutricién parenteral. El suplemento de prey probi6ti-
cos puede modificar €l apetito, el suefio, el estado ani-
mico y €l ritmo circadiano, probablemente a través de
metabolitos producidos por la fermentacion microbia-
na en el intestino. La administracion de bacterias del
acido lactico también reduce de manera significativa
los niveles séricos de una variedad de toxinas, como la
endotoxina.

Un paraguas de suplemento de probidticos podria fa-
cilitar a pacientes con cirrosis una herramienta para
proteger se frente a manifestaciones sépticas y a hemo-
rragia. Las bacterias del acido lactico son efectivas en
controlar la diarreatanto de origen bacteriano como vi-
ral. Una serie de experimentos clinicos no controlados
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veral uncontrolled clinical studies support the idea of
using probioticsin patientswith IBD. Ecoimmunonutri-
tion with pre- pro- and synbiotics offer to be suitable to-
olsin the new millenium.

(Nutr Hosp 2001, 16:239-256)

Key words: Econutrition. Symbiotics. Critical Care.
Prebiotics. Probiotics.

Introduction

The large intestine was not long ago regarded as an
organ with almost only one function - to beabsorb wa-
ter and electrolytes. It has not been realized for long,
at least not among clinicians, that the coon is a highly
active metabolic organ, in which numerous metabolic
processes take place and almost uncountable nutrients
are released and absorbed. Here bacterial enzymes of
probiotic bacteria metabolize prebiotics (various fruit
and vegetable fibers, but also gastrointestinal secre-
tions and apoptotic cell) and countless numbers of
products are released and absorbed - products increa-
singly referred to as synbiotics.

Today colon is known as a metabolic organ with
eventually more and also more complex functions
than the rest of the gastrointestinal tract, where che-
mical processes are promoted by enzymes produced
by bacterial instead of eukaryotic cells. An indication
of the complexity of the metabolic activitiesin thelar-
geintestine is the information that the colonic “micro-
bial organ” contains about 300 000 genes, to be com-
pared to the about 65 000 genes in the rest of the
human body. Numerous substances, several hundred
thousand if not millions, are produced, released and
absorbed at the level of the lower small and the large
intestine. Among these are various fatty acids, espe-
cially short chain fatty acdis (SCFA’s), carbohydra-
tes, amino acids, polyamides, vitamins, antioxidants,
phytoestrogens, and coagulation and growth factors.
Only of polyphenols such as flavonoids exist more
than four thousand and of carotenoids about six hun-
dred.

Although the word synbiotics was coined to descri-
be the combined action of pre- and praobiotics, the abi-
lity to like antibiotics control infection, the term is
now increasingly used in a wide sense, as a name for
al the substances released by microbial fermentation
in the lower gut. One obvious reason is that most of
the substances released seem to influence the inmune
defense, increase resistance to disease, and, most im-
portant, prevent complications to surgery such as in-
fections and thrombosis.

The food ingredients (fibers, complex proteins,
etc.), which mainly unchanged reach the colon, are
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sugieren que los probidticos podrian ser de utilidad en la
enfermedad inflamatoriaintestinal. L a ecoinmunonutri-
cion con pre-, proy simbiéticos parece ser un armatera-
péutica adecuada en el futuro.

(Nutr Hosp 2001, 16:239-256)

Palabras clave: Econutricién. Simbiéticos. Paciente
Critico. Prebiéticos. Probidticos.

usually referred to as “colonic foods”. It is recom-
mended that at |east ten per cent of the total caloriein-
take should be of this type, a goa difficult to meet in
the very sick patients. As prebitic fibers are low-calo-
ric, a leas one fourth of the vood eaten under healthy
conditions is recommended be of the type “food desti-
ned for the colon”, e.g. food ingredients that not are
broken down by gastrointestinal juice enzymes and
absorbed in the upper small intestine. In the past it
was usually regarded as ore or less impossible to pro-
vide colonic foods to patientsin the ICU, a view,
which in recent years has been revised.

Fibersare prebiotics

Research regarding various probiotics have in re-
cent years explosed and information about the various
probiotic bacteria is fast increasing. Prebiotics are as
importante, as availability and content of various fi-
bers limits the production of symbiotic compounds
produced.

Fibers are carbohydrates derived from plant cell
walls, and dietary fibers are usualy classified into th-
ree groups. soluble fibers such as pectins and various
gums, insoluble fibers such as cellulose and mixed ty-
pe fibers such as brans. The most important characte-
rigtic for them al is that they are resistant to hydroly-
sis by human alimentary tact enzymes, which make
some of them ideal substrate for microbial fermenta-
tion in the lower Gl tract. soluble fibers (prebiotics)
congtitute an important source for bacterial fermenta-
tion and microbial production of nutrients, antioxi-
dants, vitamins, and growth and other important fac-
tors. This far, the main interest has focused on the
production of various short chain fatty acids (SCFAS)
and fermentation by-products such as hydrogen, met-
hane and carbon dioxide. But the content of other nu-
trients; various bioactive amino acids, polyamins, an-
tioxidants and various growth factors etc are equally
important.*®

Prebiotic fibers are slow carbohydrates, which ha-
ve a strong influence glucose and fat metabolism,
and cause decrease in postprandial glycemia, reduc-
tion in the concentration of free fatty acdisand in se-
rum cholesterol levels.5” An increase in proliferation
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Tablel
Probiotics-molecular effects

— Stimulates slgA production.

— Inhibits IgE production.

— Modulates Th1/Th2 response.

— Modulates cytokine response.

— Stimulates NO production.

— Stimulates macrophage function.

— Stimulates NK cell activity.

— Activatesthe MALT system.

— Stimulates apoptosis.

— Promotes growth and regeneration.

— Controls PPMs.

— Reduces endotoxin production.

— Reduces mutagenicity.

— Produces antioxidants, nutrients (synbiotics) and
various growth and clotting factors.

of mucosa epithelial cells will occur in the caecum
and in the colon as a result of increased fiber con-
sumption, associated with a significant decrease in
intraluminal pH.¢ But fibers have also their own di-
rect physiological effects. Common to soluble and
viscous fibersis that they delay gastric emptying, in-
crease intestinal transit time, and imporve glucose
tolerance. Soluble dietary fibers do also sequestrable
bile salts and significantly affect lipid absorption.
Here follows a short introduction to some interesting
bioactive fibers.

Pectin

We observed, when studying a pectin solution in
water, that when pH is reduced to a level of 1.0. e.g.
the pH seen in the stomach, a so called two-phase se-
paration will occur,® with leading to formation of a
gel phase and a watery phase. It is likely that, when
this separation occurs in the stomach the gel phase
will adhere to the mucosa layer and increase the pro-
tective capacity of the mucus. Banana, when green
and immature, is rich in both pectin and phospholi-
pids, both known to have strong protective effects
against peptic ulcer.** The effects we observed when
concentrations, greater than normally seen in the
fruit, were tried did not differ much from what is ob-
tained with established drugs such as H_-blokers, pro-
ton inhibitors and surface-protecting agents.'* 2
Another interesting feature of pectin isthat itisa
strong antioxidant, which offer mucosal protection
against all three main types of oxidation damages:
peroxy-, superoxide, and hydroxyl radical.®* This
could be the mechanism by which pectin stimulates
the GALT system and prevents disruption of the in-
testinal microflora.** A disadvantage with pectin is,
that it is difficult to use in tube-feeding, asit ishas a
tendency to clog the tube.

Betaglucans

Another most interesting group of fibers are the be-
taglucans, a group of unique water soluble fibers of -
ten extracted from oat, which contains as much as up
to 17% of betaglucans.*> This gum fiber compares fa-
vorably with other high viscosity polysaccharides
such as substituted celluloses, guar gums and locust
bean gums. The clinical effects of oat gums are yet
not explored to the same extent as those os pectin, but
are likely to be similar as describen for pectin. Most
clinical studies have concentrated on oat’s unique
cholesterol-lowering effects®, and its unique and
strong antioxidant effects, extensively used in the past
for food stabilizing purpose.

Resistant starch

Resistant starch is a type of starch, which resist
digestion in the small intestine and reaches the co-
lon, which all starches do not generally do. Resis-
tant starch is one of the main sources of carbohydra-
te substrates for colonic microflora and is a good
determinant of human large bowel function. It is
know to release large quantitites of butyrate when
fermented.

Fructooligosacharides

Fructooligosaccharides (FOS), composed of one
molecul e glucose and one to three molecules of fructo-
se, have been shown to have unique abilities to effecti-
vely stimulate the intestinal fora.” Fructooligosaccha-
rides exist naturally in many kinds of plants such as
onions, asparagus roots, tubers of Jerusalem artichoke
and wheat, but also in banana, beer, burdock, chinese
chives, garlic, graminae (fodder grass), honey, oat, pi-
ne, rye, chicory, stone leak, and even bacteria and ye-
asts. The daily intake of inulin and oligofructose by
the North American populations hasin arecent survey
been estimated to be 2-8 g.¢ It is important to recogni-
ze that only few lactic acid bacteria strains have the
ability to ferment fructans such as phlein and inulin.
When 712 LAB strains were tested, only 16 could uti-
lize phleins and only eight inulins.” Of these L planta-
rum, followed by L paracasei were the most effective
both to ferment the fibers and to reduce pH.* Benefi-
cia effects of fructooligosacharides on serum choles-
terol, triglyceride levels and blood pressure in elderly
patients with hyperlipemia has been reported.?

Algal fibers

Algal polysaccharides are receiving a newborn and
fast increasing interest. Most of these fibers are resis-
tant to hydrolysis by human endogenous digestive
enzymes**# and should be suitable as dietary fibers.
Their physiological effects have only recently begun
to be investitaged.* Especially their fermentative de-
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gradation by the colonic flora.® The soluble fibersin
seaweed consist of laminarans (a sort of b-glucans as-
sociated with mannitol residues), fucans (sulphated
polymers associated with xylose, galactose and gluco-
ronic acid) and alginates (mannuronic and guluronic
acid polymers), whereas the isolubles algal fibers are
essentially cellulose. Fermentation of & ginates results
in ahigh acetate production (80%) and laminarans ha-
ve avery high yield of butyrate. Seaweed with its
high content of fermentable fibers, its documented
ability to produce large quantities of SCFAs and its
high content of omega-3 fatty acdis should be an inte-
resting source of medical fibers, most likely soon to
be explored.

Glucomannans

Glucomannan, a nonabsorbable polysaccharide
(glucose/mannose polymer), derived from Amorphop-
hallus konjak (english names:. devil tongue, elephant
yam, umbrella arum) is also receiving increasing at-
tention for its potential health effects, most likely as-
sociated with to its unique hydroscopic ability. On
contact with water it swells and becomes a viscous
gel. Like other soluble fibers it delays both the gas-
tric emptying and intestinal transit time. It is also ef-
fective in decreasing the intake of digestible energy.?
Glycomannans are frequently used in Japan in condi-
tions such as hypercholesterolemia, hypertension and
diabetes.® ®

A complex flora

It has been calculated that the human body contain
more than ten times as many bacterial cells (10%) than
eukaryotic (10%). The large intestine is supposed to
contain when on Western type diet about one kilo-
gram of bacteria. However, individuals living under
more rural circumstances, consuming larger amounts
of gruits and vegetable fibers and live lactobacilli do
often harbor in their large intestine about two kilo-
gram of live bacterial flora. But it is not only the gut,
which as a “protection layer” of probiotic bacteria’,
there is supposed to be 200 gram on our skin, about
twenty gram in each of the mouth, the lung and the
vagina, ten gram in the nose and about ne gram in the
eyes. This “protection layer” is most often lost in the
environment of 1CU, and especially when treated with
antibiotics and cytostatics.

About 400 bacterial species are normally found in
the fecal/colonic microflora of a healthy individual,
vut 30 to 40 species seem to constitute 99% of the co-
llextion in any one human subject.”? The bacterial ge-
nera, which are common components of the human
intestinal microflora, are: Bacteroides, Bifidobacte-
rium, Clostridium, Enterococcus, Eubacterium, Fuso-
bacterium, Peptostreptococcus, Ruminococcus, Lac-
tobacillus and Escherichia. It is suggested that each
human being has his/her own unique microbial collec-
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tion, especialy of strains of Bifidobacterium and Lac-
tobacillus, and that it should be possible to identify an
individual on the basis of his/her personal intestinal
microflora.® The most common LAB strainsfound on
the rectal mucosa of healthy humans living a Western
lifestyle are Lacttobacillus plantarum, Lactobacillus
rhamnosus and Lactobacillus paracasei ssp paraca-
sei, isolated in 52%, 26% and 17% of tested indivi-
duals respectively.? The colonization rate of com-
monly used milk-born probiotic bacteria such
Lactobacillus casei, Lactobacillus reuteri and Lacto-
bacillus acidophilus es in the same study only 2%,
2% and 0% respectively. Lactobacillus plantarumis
likely to more often colonize vegetarians (appr 2/3 of
that population) than omnivorous (appr 1/4 of that po-
pulation).®* Lactic acid bacteria (LAB) seem not tole-
rate well modern, so called Western, lifestyle. Swe-
dish children have a different and less rich flora than
Pakistani childrenz® or Estonian children.

Commensal florareduced early in disease

Cosmonauts are reported to on return from space
flights have lost most of their commensal florainclu-
ding Lactobacillus species such as Lactobacillus
plantarum (lost to almost 100%), Lacobacillus casei
(lost to almost 100%), Lactobacillus fermentum (re-
duced by 43%), Lactobacillus acidophilus (reduced
by 27%), Lactobacillus salivarius (reduced by 22%)
and Lactobacillus brevis (reduced by 12%).* These
changes ae attributed to poor eating (dried food, no
fresh fruits and vegetales) and much reduced supply
of fiber and antioxidants, but also lack of excercise
and mental and physical stress - conditions not very
different from those of the patientsin the ICU. The
flora seems aways to be significantly reduced in the
sick, especially in connection with severe disease; ca-
rein ICU, and in patients with little food intake or on
parenteral nutrition.

The reduction of the commensal flora occurs early
in disease. It is observed in experimental pancreatitis

Tablell
Probiotics-clinical effects

— Prevents or reduces duration of diarrhea (rotavirus).

— Reduces atopic dermatitis.

— Induces remission of IBD.

— Reduces symptomsin irritable colon.

— Delays onset of diabetes (animals).

— Reduces the rate of colonic cancer (animals).

— Prevents or reduces Helicobacter infections (animals).

— Reduces the incidence and severity of pancreatic sepsis
in pancreatitis (animals).

— Reduces the incidence and severity of ICU sepsis.

— Reduces the incidence and severity of sepsis after
major surgery.

— Reduces biofilm.

S. Bengmark y cols.



Tablelll
Lactic acid bacteria in the settings of icu - collected experience

Inactivated
Ste of study Type of patients TPN BD LAB + FIBER LAB + FIBER
Mortality:
Hongkong® Mixed ICU 26% (5/19)* 42% (8/19)
Rate of infections:
Berlin®= Abdom. surg. 30% (9/30) 10% (3/30)** 10% (3/30)
Berlin® Gastr. + pancr. 50% (8/16) 7% (1/15)** 17% (3/17)
Berlin= Liver transpl. 48% (15/32) 13% (4/31)*** 34% (11/32)
Gyors Acut. pancreat. 4.5% (1/22)**** 30% (7/23)

Abdom. TPN: total parenteral nutrition, SBD: selective bowel decontamination, Abdom. Surg.: abdominal surgery patients, Acut. pancreat.:
acute pancreatitis, Gastr.: gastric surgery patients, Liver transpl.: liver transplant patients, Pancr.: pancreatic surgery patients, Mixed ICU:

mixed group of various ICU patients.

* not statistically significant, ** p < 0.0001, *** p=0.017, **** p =< 0.05.

that anaerobic bacteria and lactobacilli are signifi-
cantly reduced both in the distal small bowel and in
the colon aready within 6-12 hours after induction of
disease. The changes in pattern of probiotic flora are
almost instantly followed by significant increase in
numbers of potentially pathogenic microorganisms
(PPMs) such as Escherichia coli, and dramatic increa-
ses in musocal barrier permeability (lumen to blood)
and in endothelial permeability (blood to tissue),* *
both associated with increased microbial translocation
and microbial growth both of mesenteric lymph nodes
and, in the case of pancredtitis, the pancrestic tissue.®.

Postoperative mor bidity still high - and
unchanged?

The incidence following trauma and surgical treat-
ment of major complications such as infections and
venous thrombosis and of major sequel ae such as for-
mation of serosal adhesions has, seemingly in recent
years not been reduced at all, or at least not as much
as would have been expected. Almost every second
patient subjected to transplantation, especially bone
marrow, liver, pancreas and intestinal transplantation,
every third patient subjected to major live and pancre-
as resection, and every fifth patient having extensive
gastric and large intestinal surgery suffer episodes of
infection.®* Also laryngopharyngeal, orthopedic and
cardiac surgery do often report a double digit inciden-
ce of infections. Accumulating evidence suggest that
the occurrence of septic complications in intimately
associated with a reduced immunological protection
of the patient, and alarge proportion of the complica-
tions are seen in patients over the age of 65 and inim-
muno-compromized patients.

Venous thrombosisis a frequent complication even
today. It is true that clinical manifestations of throm-
bosis can successfully be eliminated by prophylactic

use of various anti-thrombotic agents, but 50 to 70 per
cent of the patients will, if phlebography is perfor-
med, show signs of venous thrombosis. High inciden-
ce of thrombosis seems particularly to be associated
with parenteral nutrition (PN), and especially total pa-
renteral nutrition (TPN). Thrombosis and infection
seem to be inter-related, and it has recently been sug-
gested that ” one common complication may facilitate
the occurrence of another common complication by
synergistic stimulation of the coagulation system” .®
Also the incidence of serosal adhesions in cavities
such as the peritoneum, pleura and pericardium and
around tendons remains high following surgery, ma-
king reoperations more difficult and sometimes im-
possible, but also leading to other sever health pro-
blems such as intestinal obstruction and to infertility.

A life-style associated predisposition?

There is accumulating evidence that Western li-
festyle, especially Western food habits, predisposesto
super-inflammation and to subsequent clinical com-
plications. It is rather old observation that men eating
large amounts of fiber are protected from postoperati-
ve venous thrombosis.* # It has also been reported
that men living in rural areas and consuming large
quantities of cellulose and vegetable fibers + live lac-
tobacilli (fermented milk) have a significantly longer
mean clotting time, and soft jelly-like clots compared
to those living in urban areas.”? Reduced plasmalevels
of fibrinogen and factor X has been observed in babo-
ons on Western diet, when supplemented with a fiber
such as konjak-glucomannan.® Decreased levels of
plasma viscosity and fibrinogen are found diabetic
children supplemented with another fiber, guar-gum.#

Serosal adhesions are associated with an increased
endotoxin production, and with overespression of
TGFp,* and germ-free animals do not devel op serosal
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adhesions,* both observations supporting an assump-
tion that peritoneal adhesions produced in connection
with trauma are associated with aterations in the in-
testinal environment and in the immune defense.

Increased coagulation is associated with dyslipide-
mia, glucose intolerance and intravascular coagul a-
tion and thrombosis. Diabetic and obese rats with in-
sulin deficiency show raised levels of circulating free
acids (FFA).# Raised levels of circulating saturated
FFAs stimulates fibrinogen synthesis.*® Insulin resis-
tance is suggested to promote increased levels of FFA
and increased fibrinogen synthesis,* which can be
preventd by increased intake of prebiotics; dietary fi-
bers such as cellulose, pectin, hemicellulose, or some
starches, al substrates for production in the large in-
testine of short chain fatty acids (SCFA), which im-
proves insulin sensitivity.®

Diet-induced superinflammation

Consumption of saturated fatty acids, as well as
trans fatty acids, induces significant aterations in the
immune response;* inhibits the macrophage func-
tions,® and stimulates Th2 response relative to the
Thl response. A recent study in mice observed higher
IgM and 1gG antibody levels, worsened proteinuria
and shortened life span in mice fed ahigh fat diet (200

TablelV
Possible candiates for treatment with
pre- pro- and symbiotics

Prematures.

Infants.

As adternative to antibiotics.

“Astronatus’ e those with insufficient intake of fresh fruits
and vegetables.

When treated with antibiotics or chemoterapeutics.
When irradiated or treated with cytostatics.
When treated with renal or peritoneal dialysis.
Biliary obstruction.

Liver cirrhosis, portal hypertension.

Cancer.

When allergy.

When immunodepressed.

Hematological malignancies.

HIV/Aids.

Inflammatory bowel disease.

Irritable bowel disease.

Rheumatoid arthritis.

Hepatitis.

Pancrestitis.

Stomatitis.

Diarrhea.

When infected.

After trauma.

In major surgery, especially transplantation.
In Intensive Care.
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g fat/kg food) compared to those fed alow fat diet (50
g fat/kg food). In vitro LPS stimulation of peritoneal
macrophages from the two groups showed signifi-
cantly higher release of 1L-6 (134 vs 59 ng/10° cells, p
=0.02), TNF-a (311 vs 95 pg/10¢ cells, p = 0.001)
and PGE, (906 vs 449 pg/10° cells, p = 0.01) in the
group fed a high fat diet.»

The response of splanchnic cytokines to a challen-
ge with endotoxin is significantly enhanced in the ab-
sence of adequate oral/enteral mutrition supply asin
bowel rest of TPN. Lack of luminal nutrition is postu-
lated to predispose to amplification on injury-induced
metabolic and immunological responses. Accumula-
ting evidence suggests that particularly IL-6 is a key
mediator to a suerinflammation during the acute pha-
seresponse (APR). It iswell known that an exaggera-
ted IL-6 response (e.g. prolonged and/or extreme ele-
vations of circulating IL-6) is associated with adverse
clinical events such as acute respiratory distress
(ARDS) and multiple organ failure (MOF) in patients
suffering from conditions such as infection, burns of
trauma.* Among the effects associated with an exage-
rated IL-6 response are augmented endothelial adhe-
sion of polymorphonuclear (PMN) cells, increased
production of intracellular adhesion molecule-1
(ICAM-1), and priming of the PMNSs for an oxidative
burst, release of pro-inflammatory platelt activating
factor (PAF), and associated with this, a delay in
PMN apoptosis.* Observations made in live trasplant
patients are of special interest. It was observed that
patients, who show a six-fold or more increase in cy-
tokines such as TNFa and IL-6 as elarly as during the
later phase of the operation with great certainty will
develop sepsis in the subsequent postoperative days.®

The majority of immune system in the gut

About 80% of the total immunoglobulin-producing
cells of the body are localized in lamina propria of the
gut,® and large quantitites especially of 1gA are each
day released to the gut lumen. The synthesis of IgA is
highly dependent on T-cells and severa cytokines pro-
duced bi activated lymphocytes influence different
steps in the IgA differentiation pathway.s” Transfor-
ming growth factor-B (TGF-B) has, at least in the mi-
ce, been found to be a crucial “switch” factor, but also
cytokines such as IL-2, IL-5 and IL-10 are known to
beinvolved - see further.® Changesin nutrition, physi-
cal activity, sleep, mood, age, gender, circadian
rhythm, body temperature, consumption of drugs, and
illness are known to influence lymphocyte function
and the production of immunoglobulins and hereby re-
sistanceto disease. Carein the ICU settingsis most of -
ten associated, not only with dramatic changes in nu-
trition provided, but also in physical activity, body
temperature, sleep, mood, circadian rhythm and other
innate functions aswell aswith increased consumption
of drugs, which all will have profound influence on the
immune response of the patients. It is suggested in the

S. Bengmark y cols.



literature that supply of both pre- and probiotics can
modify functions such as appetite, sleep, mood and
circadian rhythm, and this most likely through meta-
bolites produced by microbial fermentation in the
gut.>>¢ Supply of LAB can also significantly reduce
serum levels of a variety of toxins such as endotoxin.

Neuroendocrineregulation of the acute phase
response

Functions such a resistance to disese and size and
extent of the acute phase response are unquestio-
nably regulated from the gut, but also by the liver and
to a large extent by neuroendocrine mechanisms.
Knowledge has during the last decade rapidly increa-
sed about the complex adaptative mechanisms that re-
gulate psychobiological states (mood, sleep, appetite,
libido, etc.) in response both psychological and physi-
cal stressors such as noxious antigenic toxins and in-
vasive microbiological organisms. Evidence is moun-
ting that nervous, endocrine, immune and
inflammatory systems are both anatomically and
functionally interconnected. Stressors influence the
immune functions and the inflammatory response to a
large extent via the sympathetic nervous system and
the hypothalamic-pituitary-adrenal (HPA) axis.*

Excessive cytorime production (IL-1, TNFa, but
also IL-6) is normally down-regulated by corticoste-
roids. Various defects in the interaction of these sys-
tems will undoubtedly lead to increased morbidity in
acute conditions such as SIRS, MODS and MOF and
in chronic conditions such as autoimmune diseases.
Elimination of neuroendocrine by adrenalectomy and
subsequent “unrestricted” production of inflammatory
cytokines increases lethality on challenge with LPS
500-fold.> Whereas acute stressor in general seem to
stimulate immunity, chronic stress (environmental,
social, physiological or nutritional) is generally consi-
dered to down-regulate the immune system.s

Enteral nutrition is today regarded as more impor-
tant as a tool to control APR and immune response
than as a tool to provide calories and nutrients to the
very sick patient. Recent studies in surgical patients
supports such an assumption. In a recent study com-
paring parenteral hyperalimentation (PN) and early
enteral feeding (EN) after mgjor liver resection no dif-
ferences were found between the groups when stud-
ying nutritional parameters, but significant differen-
ces observed when studying immunological
parameters such as natural killer cell activity, lymp-
hocyte numbers, response to phytohemagglutinin
(PHA) and natural killer cell activity. Most important
the incidence of ifectious complications was 8% in
the EN group compared to 31% in the PN group.®” Si-
milar results have been reported in patients with seve-
re acute pancreatitis. The changes in C-reactive pro-
tein (CRP) and disease severity severity scores
(APACHE I1) were significantly improved with EN
compared to PN.® The IgM anticore endotoxin anti-

boides (EndoCab) and total antioxidant potential
(TAC) were both significantly better in the EN group
compared to PN. But most important systemic inflam-
matory response (SIRS), sepsis, organ failure and stay
in intensive care were globally improved in the EN
fed patients.®

Immuno-enchancing nutrition solutions
controversial

The knowledge that some nutritional components
such as some amino acids, polyunsaturated fatty acids,
vitamins and antioxidants have all strong immuno-mo-
dulatory effectslead to commercial production of specia
immune-enhancing nutrition solutions, based on a mix-
ture of these various nutritional components. The expe-
rience so far has not been what was originally expec-
ted.®™ Despite the fact that some compelling data have
been presented in the literature, there is much to support
the view of these reviewers and others that at present
" routine use of these formulas can not be recommen-
ded” . There seemsto be several reasons why the success
has not been as expected, but the most important is pro-
bably that the need of supply the variousimmuno-stimu-
latory to the colon has been neglected, as these formulas
do not contain substrate (fibers) for microbia fermenta-
tion and supply of immuno-stimulatory nutrients from
microbial fermentation at theleve of the colonic mucosa
. It isreasonable to assume that adding fibers (prebiotics)
and lactic acid bacteria (probiotics) can significantly im-
prove the efficacy of these nutrition solutions.

In addition, EN is also often instituted too late in
order to have an ability to significantly affect APR. It
is also often combined with nutrition solutionsrich in
fat, which at least in theory should inhibit immune
functions and counteract the purpose. Furthermore,
EN is often combined with treatment with antibiotics,
which reduces or even eliminates the important com-
mensal flora.

Lactic acid bacteria initiatesimmunoglobulin
production

It has been suggested that LAB during fermentation
may rel ease components that possess immuno-modula-
tory activities. The ability of bifidobacteria to induce
production of more significant quantities of IgA by Pe-
yer's patches has been studied in vitro. It is interesting
to note that only three of tested 120 strains, all isolated
from human feces, had such an ability.”? Two of them
were identified as Bifidobacterium breve and one as B.
longum. Asfar as| am aware no similar study has com-
pared the ability of various Lactobacillus to initiate
production of IgA. There are, however, studies, which
show that at least some LAB do possess the ahility to
induce production of IgA. Lactobacillus GG isreported
to significantly increase the IgA immune response in
Crohn’s disease,” and to enhance the IgA response to
rotavirus.” Human intake of Lactobacillus acidophilus
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is aso known to resultsin a> 4 fold increase in IgA
response, when challenged by S typhy.” Supplementa-
tion of both Lact. reuteri (R2LC) and Lact. plantarum
(199 vV, DSM 9843) to animals with methotrexate-in-
duced calitis does, in addition to el evating the numbers
of both CD4 and CD8 T-cells, significantly increase
small aswell aslarge bowel IgA secretion, both the so-
luble and insoluble fractions.™

Lactic acid bacteria restores macrophage function

The ability of special cellsto engulf, kill and elimi-
nate invading microorganisms and/or defective cells
but also to eliminate toxins, mutagens, and other poi-
sonous substances is important to health and to outco-
me in ICU patients. That enteral and/or parenteral
supply of fat, as mentioned above, has a profound ef-
fect on APR and inhibits immune functions is suppor-
ted by several clinical observations. It is also obser-
ved that intravenous infusion of 20% of fat emulsions
(Intralipid) significantly potentiates endotoxin-indu-
ced coagulation activation.” But, also a diet too rich
in polyunsaturated fatty acdis can be negative. Studies
in mice with standardized thermal injuries showed a
significantly increased mortality on challenge with
Pseudomonas aeruginosa when as much as 40 per
cent of total calories were supplied asfish oil.™

Modern man is richly exposed to chemicals, espe-
cially pharmaceuticals. Many of these inhibit the ma-
crophage functions, the bactericidal function as well
as the production and secretion of cytokinesk effects,
which has not been studied to the extent they should
be. Antibiotics are no exception. Supply of antibiotics
(150 mg/kg body weight of Mezlocillin, Bayer) did
result suppression of the various macrophage func-
tions as demonstrated by studies of chemiluminescen-
ce response, chemotactic motility, bactericidal and
cytostatic ability and of lymphocyte proliferation.™
Subsequent work® has demonstrated that the reduc-
tion in peritoneal macrophage function and in mymp-
hocyte proliferation after microbial decontamination
of the digestive tract is significantly restituted by
supply of low molecular weight peptides obtained
from indibenous gastroingestinal tact microflora spe-
cies such as Bacteroides sp., Clostridium sp, Propio-
nebacterium sp. and from Lactobacillus sp.®-' Other
studies demonstrate that supply of live or nonviable
bacteria or bacterial wall components such as peptido-
glucan stimulates macrophage recruitment and func-
tions* and cell-free extacts of both Bifidobacterium
longum and Lactobacillus acidophilus have been
shown to significantly enhance phagocytosis both of
inert particles and viable Salmonella.t2 However, not
al LAB are capable of activating macrophages. Asan
example, an increased macrophage activation (increa-
sed expression of la antigen on the surface) was ob-
served in mice after intraperitoneal administration of
Lactobacillus casei or Corynobacterium parvum, but
not after administration of Lactobacillus fermentum.®
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Lactic acid bacteria, and fiber, stimulate apoptosis

Programmed cell death is one of the important me-
chanisms by which the body controls both infections,
especially those of viral origin, but also neoplastic
transformation. Diary products, rich in saturated fat
and various growth factors®# including insulin
growth factor 1 and various cow oestrogens and
sometimes xenoestrogens (from presticides) have be-
en suggested to inhibit or delay apoptosis and to pro-
mote malignant cell proliferation. These changes are
associated with increased luminal concentratins of bi-
le acdis*® and al so modifications in composition of bo-
wel microflora. There are several reports, which de-
monstrate that increased consumption of prebiotics;
plant fibers such as pectin, oat, whreat, rye, or chicory
fibers (inulin)® significantly increases the rate of
apoptosis. Also cells infected with a virus are suppo-
sed to undergo apoptosisin order to prevent spreading
of the viral infection.® Also these various processes
seem to be enhanced by supply of both fiber and LAB
(symbiotics) most likely through production of SC-
FAs, known to enhance the process of apoptosis.®
As examples, it has been observed in experimental
animals that feeding beans increase the SCFA produc-
tion seven-fold.*

L actic acid bacteria modulate lymphocyte
functions

Lymphocyte proliferation studies are commonly
used to evalute the efficacy of immunosuppressive
or immuno-enhancing therapies, to test chemicals
for their potential immuno-toxicity and to monitor
congenital immunological effects. Four probiotic
lactic acid bacteria were recently testd in an animal
model. Intrestingly, Lactobacillus acidophilus
ATCC 4356 did enhance basal proliferation by 43%,
while Lactobacillus casei (Y akult), Lactobacillus
gasseri ATCC 33323 and Lactobacillus thamnosus
DSM 7061 instead inhibited both basal (by 14-51%)
and mitogen-stimulated proliferation by the mitogen
concanavalin A (by 43-68%) and by LPS (by 23-
63%), and particulraly at supra-optimal concentra-
tions.®? As appears from this study various LAB have
different immune effects and experience cannot be
extrapolated from one Lactobacillus to another Lac-
tobacillus strain or species, even if they are closely
related.

It is suggested that a balance between Thl limp-
hocytes, primarily associated with cellular immunity,
and TH2 lymphocytes, mainly associated with humo-
ral immunity is essential for maintenance of health.
Most of the studies on this balance have been done in
atopic persons, agroup of individuals, who also suffer
an aberrant inflammation. | am not aware of any spe-
cific studies of thisbalance in ICU patients, but impli-
cations for the ICU patient should be obvious and fu-
ture studies warranted.
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Reduced microbial stimulation during early infancy
and childhood, especially in developed countries, has
been associated with the considerably increased pre-
valence of atopic diseases in children and young
adults.”® Reduced microbial stimulation is associated
with slower postnatal maturation of the immune sys-
tem, a delayed development and lack of balance bet-
ween Thl and Th2 immunity.* Swedis infants have as
aready mentioned a significantly different gut flora
than both Pakistani* and Estonian children.2 Children
prone to develop allergies are also more sensitive to
infections, also when in the ICU.

The super-inflammation seen in atopic diseases is
thought to be caused by inapproprieta generation and
activation of Th2 cells, a process inhibitied by IFN-
y, but also by IL-12. It is of special interest to know
that some Lactobacillus species, eventually only a
few, have the ability to stimulate both IFN-y and IL-
12 production and to promote of Thl-type responde,
inhbiit Th2-type immune response, and restore the
Th-1/Th-2 balance.® It was observed that stimu-
lation of human peripheral blood mononuclear cells
(PBMC) using Lactobacillus thamnosus or Lactoba-
cillus bulgaricus strains lead to induction of Thl ty-
pe cytokines IL-12, 11-18, and IFN-y.*" It was also
observed that supply of Lactobacillus casei®® and
Lactobacillus plantarum® totally inhibited antigen-
induced IgE secrtion in ovalalbumin- and casein-pri-
med mice, an effect not obtained with Lactobacillus
johnsonii. Furthermore, IL-12 production by perito-
neal macrophages was enhanced, and 11-4 production
of concanavalin A-stimulated spleen cells suppres-
sed in animals treated with Lactobacillus planta-
rum.

Lactic acid bacteria modulate cytokinerelease

Oral administration of LAB seem to determine the
direction and efficacy of the humoral responde, ares-
ponde is differently modulated by different LAB.
Most of the attention has so far been given the cytoki-
ne production by monocytic cells such as macropha-
ges, but also mononuclear eukaryotic cells are impor-
tant sources of cytokines. It has thus become
increasingly clear that tissues such as intestinal epit-
helial cells*® and prokaryotic cells such as commen-
sal flora and/or supplemented probiotic bacteriato: 12
when challenged will secrete a spectrum of chemo-at-
tractants and cytokines or cytokine-like molecules
(sometimes called bacteriokines). As an example, it
has been demonstrated in cell cultures that intestinal
epithelia cells on challenge with LPS and PGE, pro-
duce significant amounts of IL-6, a process, which
can be blunted by supply of indomethacin® and inhi-
bited by nitric oxide.*>*

Supplementation with some LAB seems to signifi-
cantly influence the expression of cytokines, but the
response varieswith strain of LAB supplied. The acti-
vity in blood mononuclear cells in healthy subjects of

2'-5 synthetase, an expression of interferon-gamma
(IFN-y), is significantly increased (appr. 250%= 24
hours after a LAB-containing meal.” Significant in-
creases in cytokine activity compared to controls are
also observed when human mononuclear cells are in-
cubated in the presence of the yogurt bacteria; Lb bul-
garicus (BUL), and S. thermophilus (Ther), alone or
in combination (Yog); INF-y. Bul 775%, Ther
2100%, Y og 570%, TNF-a: Bul 1020%, Ther 3180%
Yog 970%, and in 11-1B: Bul 2120%, Ther 1540%,
Y og 1920%, all indicating a significant immuno-acti-
viation after supply of these LAB. Another recent
study compared both in a macrophage model and in a
T-helper-cell model the in vitro ability to induce cyto-
kine production by some LAB used by the dairy in-
dustry for yogurt production.’® Although there eas a
considerable variation in response between various S.
thermophilus strains this LAB seemed to stimulate
macrophage and T-cell cytokine production to a so-
mewhat greater extent than did Lactobacillus bulgari-
cus, Bifidobacterium adolescentis and Bifidobacte-
rium bifidum.s Also heat-killet Lactobacillus
acidophilus (LA 1) has been shown in vitro to increa-
se the mouse macrophage production of IL1-a (appr
300%) and TNF-a (appr 1000%) to a considerably
greater extent than other Lactobacillus and Bifidobac-
teria tried.*®

It is mainly effects of mil-born LAB that has been
studied, which is understandable, as in more recent
years it has been mainly or only the diary industry,
which has maintained an interest in producing and
supplying food products containing live LAB. One
can expect, asinterest in LAB with specific ability to
ferment plant fibers gains popularity, that studies also
with LAB such as Lactobacillus plantarum, Lactoba-
cillus paracasei, various Lactococcus and Pentococ-
cus strains and other related LAB, known for there
special ability to metabolize fibers, will be underta-
ken.

Lactic acid bacteria increases mucin production

Numerous studies hver demonstrated that sup-
plied nonpathogenic bacteria of various kinds inclu-
ding LAB haver the ability to prevent and/or impro-
ve various infections. Several mechanisms have
suggested such as release of avrious bakteriokines
(cytokine-like molecules), nitric oxide, free radicals
and lowering pH. Two other mechanisms have re-
cently been suggested, blocking of receptors and
inhbition of attachment to epitheial cells by intesti-
na mucins.

While the adherence of most LAB are via protease-
sensitive mechanisms or via lipid (lactosylceramide)
receptor, Lactobacillus plantarum seem to adhere via
carbohydrate (mannose) adhesion mechanisms, e.g.
the same receptors as Gram-negative bacteria such as
E. coli, Enterobacter, Klebsiella, Salmonella, Shige-
Ila, Pseudomonas and Vidrio cholerae.” This know-
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ledge offer unique possibilites to prevent infections
and to reduce endotoxemia.

Binding of pathogens to mucosal epithelial cell mu-
cins is an importante defense mechanism for the
host.*®® The density of Goblet cells and the intestinal
mucus production seem to increase with distance
from the mouth. Several human genes are involved in
mucin production, but MUC2 and MUCS are the pre-
dominant ileo-colonic mucins. Both mucins show ex-
pression in Goblet cells in the large and small intesti-
ne, but MUC2 is suggested to be the major secreted
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mucin component of the colon.** Increased MUC2
and MUC3 mRNA expression and inhibition of adhe-
rence of pathogenic Escherichia coli to HT29 intstinal
cells, but not to non-intestinal cells, has recently been
demonstrated in vitro, when the cells were incubated
with Lactobacillus plantarum 299v,110 suggesting
that the ability of probiotic agents such as L. planta-
rum to inhibit adhrence of attaching and effacing or-
ganisms to intestinal epithelial cellsis also mediated
through their ability to increase expression of MUC2
and MUC3 intestinal mucins.

S. Bengmark y cols.



Lactic acid bacteria eliminate toxins and
mutagens

Several studies show strong effects of various lac-
tobacilli to significantly reduce and sometimes elimi-
nate various toxins and mutagens. Several lactobaci-
[lustt and bifidobacteria'? strains have proven to
non-covalently bind and sequestrate very potent endo-
toxins such as aflatoxin B, both in vitro and in vivo.
Also other bacterial toxins such aE coli endotoxin are
effectively reduced by probiotic bacteria. Thisisim-
portant as translocation of endotoxin and pathogenic
bacteria occur in high frequency in critical conditions
such as burns, hemorrhagic shock, severe pancreatitis
and after larger operations such as transplantation.

Infections and endotoxemia are regarded as criti-
cal factors, responsible for the hemodynamic altera-
tions and leading to increased risk of bleeding in
subjects with liver cirrhosis, esophageal varices and
portal hypertension,'** which was the reason why it
is suggested that antibiotics treatment, might prevent
bleeding. Supplementing Lactobacillus has been
shown to reduce endotoxemia and severity of experi-
mental Icoholic liver disease.** Strong effects of
supplied Lactobacillusis for example observed in
galactosamine-induced chemical hepatitis. Supple-
mented Lactobacilus rhammnosus DSM 6594 (=
strain 271), Lactobacillus plantarum DSM 9843 (=
strain 299v), Lactobacillus fermentum DSM 8704:3
(strain 245) and Lactobacillus reuteri (= strain 108),
did significantly reduce the extent of liver injury but
also reduce bacterial translocation. Again, the most
pronounced effect was seen when supplementing
Lactobacillus plantarum, especially if combined
with arginine. Significant reduction in release of li-
ver enzymes, extent of hepatocellular necrosis, in-
flammatory cell infiltration and bacterial transloca-
tion were observed parallel with a significant
reduction in number of Enterobacteriaceae, both in
caecum and colon.”s A subsequent study could de-
monstrate that the extent of liver injury and bacterial
translocation is increased after supply of Bact. fragi-
lis and E. coli, but again significantly inhibited by
Lact. plantarum.® A recent study, undertaken in one
patient, is against this background of particular inte-
rest. Supply of acocktail of seven probiotic bacteria,
LAB most likely chosen at random, and without any
deeper knowledge about the immunological and ot-
her cellular effects of each of the bacteria seemed to
result in a greatly increased blood velocity and flow
when studied one month after the initiation of treat-
ment.”” |f this proves to be reproducible an umbrella
of supplemented probiotic could provide to the pa-
tients with liver cirrhosis a tool to reduce septic ma-
nifestations, but also the incidence of bleeding.

Lactic acid bacteria stimulate mucosal growth

Reduced epithelial cell proliferation and mucosal
atrophy are associated with increased invasion of va-

rious pathogens to peritoneal lymph nodes and to inte-
rior organs, which produces arisky situation in criti-
caly ill patients, especially those on parenteral nutri-
tion or on elemental diet.#* | ocal degrading in the
gut by microbial fermentation of fibers and proteinous
material constitute the mechanisms by which SCFAS,
but also lactic acid, succinic acid and ammonia are
made available throughout the lower gastrointestinal
tract. SCFAs do in addition to providing fuel for the
enterocytes also promote sodium and water absorp-
tion and suppress colonic propulsive motility and he-
reby reduce diarrhea (mainly propionic and buturic
acid). SCFAs derive mainly from carbohydrate degra-
dation and ammonia and isovaleric acid from degra-
dation of proteinous material. It seems reasonable to
assume that in the absence of supply of fibers for SC-
FA production the remaining bacteria will ferment
proteinous material, which always is available (gas-
trointestinal secretions, apoptotic cells), and more am-
monia be produced, which is highly unwanted in the
cirrhotic patient, especially when treated in the ICU
for liver failure.

A recently published study® suggest that probiotic
bacteria, even in absence of supply of prebioticsis ca-
pable of stimulating growth of the mucosa in the lo-
wer gastroingestinal tract. Three groups of animals,
all kept on elemental diet without any supply of fi-
bers, were studied. One group served as contro, the
other two sere treated with two different LAB. The
cell crypt production rate (CCRP) was about 25-40%
higher in the jejunum and ileum, 70% higher in the
caecum and more than 200% higher in the distal colon
in LAB supplied than in control rats. The effect was
more pronounced in jejunum when treated with Lac-
tobacillus casei and in the colon when supplied Clos-
tridium bytyricum,*® again suggesting that a combina-
tion of afew LAB could be advantageous.

Lactic acid bacteria prevents/reduces diarrhea

There seem to be no conditionsis which LAB (and
fibers) have been as extensively tried as in diarrhea of
various kinds, varying from rather simple tourist
diarrheato severe and life-threatening conditions such
as antibiotic-associated and radiotherapey-induced
diarreha. It clear from al these studiesthat LAB provi-
des a simple, inexpensive and effective tool, with no
ducmented side effects, to be used both in prevention
and treatment of all forms of diarrhea.*** It is obvious
that LAB are effective in controlling diarrhea of both
bacterial and viral origin, but seem to be slightly more
effective in virus-induced diarrhea. Thisis promising,
as an increasing number of infections today both in
connection with extensive surgery such as transplan-
tation and severe chronic disease such as HIV are of
vira origin.

A larger European multi-center trial in children one
month to three years of age was recently reported.
One group consisting in 140 children were randomly
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allocated to oral rehidration + placebo, the other
group of 147 children to oral rehydation + supply of
10% cfu of Lactobacillus GG. The duration of diarrhea
was 58.3 + 27.6 hours in the LAB-treated group v.
71.9 £ 35.8 hours (p = 0.03). In rotavirus-positive
children did in the LAB-treated group the diarrhea
last 56.2 + 1.9 hours vs 76.6 £ 41.6 in the control
group (p = 0.008).%

Lactic acid bacteria prevents/reduces severity of
colitis

Experimental studies as well as clinical observa-
tions suggest that the contents of the intestinal luminal
enviroment are responsible for the initiation and/or
perpetuation of inflammatory bowel disease. It has
been convincingly demonstrated the concentrations of
endogenous Lactobacillus and Bifidobacteria are sig-
nificantly reduced in patients with active Crohn’s
disease, ulcerative colitis, pouchitis and experimental
colitis.***1» These observations has stimulated interest
in trying various probiotic bacteria in inflammatory
bowel disease (IBD).

A series of experimental studies® and several un-
controlled clinical studies support the idea of using
probiotics in patients with IBD, but so far few contro-
Iled studies have been reported.

A cocktail called VSL#3 consisting in four lactoba-
cillus strains, three bifidobacteria strains plus Srepto-
coccus salivarius ssp thermophilus (5 x 10* cells/g),
and most probably chosen at random without any furt-
her documentation of the molecular/immonological
effects of each of the LAB was recently tried in an un-
controlled study in patients with ulcerative colitis.*#
The patients were given 3 gram aday during one year
and 15/20 patients remained in remission, one was
lost to follow up and 4/20 had signs of relapse. The
same LAB cocktail was also tried in a small contro-
Iled study in patients with pouchitis.’? Twenty pa-
tients served as controls, all showed remission within
9 months. In sharp contrast to this did only 3/20 pa-
tients devel op remission during the same time period,
when supplied with VSL#3 probiotic cocktail . It is
reasonable to assume that if a cocktail of LAB was
provided, where each bacteria would be chosen based
on well documented metabolic and immunological ef-
fects, one should be able to expect even better results.

A recently published Columbian study**® compared
the outcome of 1237 newborns (inpatients and trans-
fer patients), who all received daily 250 million live
Lactobacillus acidophilus and 250 million live Bifido-
bacterium infantis until they were discharged, usually
after about one week. As controls served similar chil-
dren treated during the year before. The incidence of
necrotizing enterocolitis was with probiotic prophyla-
xis reduced to one third (18 vs 47, p < 0.0005) in the
inpatients group, and by half (19 vs 38, p < 0.03) in
the patients transferred from other hospitals (which
most likely came under treatment late).*® It is most
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importante to observe that no complications could be
attributed to the use of probiotic preparations even in
these very sick newborn children, weighing in avera
ge 2600 gr (range < 1000 to > 4000 g), and which in
as much as one third of the babies suffered from seve-
re conditions such as sepsis, pneumonia or meningitis.
It was incidentally observed that the LAB-treated
children suffered significantly less diaper dermatitis.

Lactic acid bacteria in intensive care patients

Few studies have been performed in a mixed ICU
patient population. A small study was performed by a
nurse in Hongkong as athesis for B Sc Degree in He-
alth Studies.** 19 patients received daily from within
12 hrs of arrival to the ICU10® of Lactobacillus plan-
tarum 299, another 19 patients heat-killed Lactobaci-
[lus plantarum 299 (controls). 5/19 (26%) died in the
treated group vs 8/19 (42%) in the control group, the
difference did not reach statistical significance. Ho-
wever, it stimulated the physicians at the unit to un-
dertake alarger study, which isunder way. A somew-
hat larger prospective, randomized placebo controlled
study was undertaken in a mixed abdominal surgery
patient at the University of Berlin.=s* Thirty patients
were treated with Lactobacillus plantarum 299 in a
daily dosis of 10* and compared to 30 patients recei-
ving inactivated heat-killed Lactobacillus plantarum
299. Another thirty received parenteral nutrition (PN).
Therate of complications were for the various groups:
PN 30%, heat-inactivated lactobacilli 17% and active
lactobacilli 13%. Infections developed in 3/30 (10%)
patients in each of the two treated groups vs 9/30
(30%) in the PN group (p = 0.001). Furthermore, sig-
nificantly more antibiotics were administerd to the PN
group. The difference was even larger when the sub-
group of patients having more extensive surgery (gas-
tric and pancreatic surgery, mainly resections) were
separately analysed. One of fifteen patients (7%) de-
veloped infectionsin the in the group receiving Lacto-
bacillus plantarum vs 3/17 (17%) in the group recei-
ving heat-inactivated Lactobacillus plantarum and
8/16 (50%) in the group on parenteral nutrition. Anot-
her and separate study was undertaken by the same
group at Virchow Clinic, Charité University Hospital
in patients undergoing liver transplantation.*® Treat-
ment with active as well as heat-killed Lactobacillus
plantarum 299 and inulin fiber added was compared
to selective bowel decontamination (SBD), which du-
ring several years was the golden standard of the cli-
nic. Four of 31 patients (13%) in the group receiving
active Lactobacillus plantarum, 11/32 (34%) in the
group receiving inactivated Lactobacillus plantarum
and 15/32 (48%) in the group treated by SBD develo-
ped infection within 30 days (p = 0.017).

A randomized study was just concluded in Gyér,
Hungary in material of patients with severe pancrea-
titits.*® The rate of septic complications was signifi-
cantly reduced in the group supplied live Lactobaci-
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[lus plantarum 299 compared to the group supplied
heat-inactivated Lactobacillus plantarum 299; 4.5%
(1/22) vs 30.4% (7/23), p < 0.05. Similarly the rate of
reoperation was significantly reduced; 4.5% (1/22) vs
26.1% (6/23), p < 0.05.

General comments: Table |11 summarizes the pre-
sent limited experience in ICU patients. All studies
have been performed with a single, but well docu-
mented bioactive LAB, Lactobacillus plantarum 299.
some of the studies discussed above were not large
enough to alow satistical significance, but thetrend is
the same in all studies, the lowest mortality or the lo-
west infection rate always obtained in the group recei-
ving supply of LAB and fiber. But the differences ob-
served are impressive: in extensive gastric and
pancreatic surgery 7% infection with and 50% wit-
hout supply of pro- and prebiotics (p < 0.05, in liver
transplant 13% with and 48% (p = 0.017) without
supply of pro- and prebiotics, and acute pancreatitis
4.5% vs 30.4% (p < 0.05).

It has been calculated, based on the present Berlin
experience, that groups of appr 30 patients are needed
to reach statistical significance in mixed patient mate-
rials. Several such studies are on the way. However,
when used in very sich patients, statistical significan-
ce seem to occur also with smaller groups; gastric and
pancreatic surgery and severe pancreatitis resp.; appr
20 in each group. It isimportant to stress at this stage,
that the limited documentation of clinical efficacy of
treatment with Lactobacillus in very sick patient is
further supported by extensive studies in experimental
animals, using a variety of models.*®

It has this far been necessary to accept that treat-
ment of patients with Lactobacillusis donein parallel
to treatment with strong antibiotics, which most likely
will reduce the efficacy of LAB treatment. Although
the doses of Lactobacillus supplied in the above stu-
dies were large compared to what has been given in
other probiotic treatments, and even larger dose could
eventually further improve the outcome. The treat-
ment was also often instituted late and the supply of
substrate (fibers) was never optimal. The supply of fi-
bers could be both larger and more diverse, e.g. con-
tain several different bioactive fibers.

L actic acid bacteria to patients with fulminant
MOF

Lactobacillus was supplied as a desperate action to
five consecutive patients suffering from severe MOF
after gastrointestinal surgery (fig. 1). The mean Apa
che Il score fell from as a mean 18 before institution
of treatmet to 12 and 9, after respectively 5 and 10
days of treatmente. All patients left the ICU unit in
improved condition. A short description of each of the
patients follows:

Patient 1 (fig. 1A) 74 year old man with Parkinson
disease, who suffered severe upper Gl bleedings. No
source of bleeding could be found at emergency lapa-

rotomy. After the laparotomy did severe gastric wall
necrosis, wound dehiscence and peritonitis develop.
An emergency gastric resection was performed and a
feeding jejunostomy applied. The patient was referred
to the University hospital with severe sepsis and signs
of pulmonary and renal insufficiencies. Lactobacillus
and oat fiber was administered via a jejunal feeding
tube. Dramatic recovery was observed and the patient
could be weaned off the ventilator after 10 days and
leave the ICU.

Patient 2 (fig. 1B) 65 year old man initically opera-
ted for perforated duodenal ulcer and diffuse peritoni-
tis. He developed postoperatively severe sspsis with
pulmonary inssuficiency. Repeated scans showed no
signs of abscesses, and exploratory laparotomy was
performed on two occasions. His general condition
deteriorated with increasing leukocytosis and increa-
sing plasma creatiine levels. Daily enteral supply of
Lactobacillus and oat fiber was instituted from the
22 day and a slow recovery began. He could leave
the ICU after about 2 weeks of treatment.

Patient 3 (fig. 1 C) 52 year old man was operated at
alocal hospital with an emergency partial gastrec-
tomy and later referred to the University hospital with
aleaking duodenal stump. He was reoperated, gas-
trostomy performed and drainage of the retroduodenal
stump and PTC applied. Despite these measures did
the conditions quickly deteriorate and the patient de-
veloped high fever, leucocytosis, and signs of pulmo-
nary, renal and hepatic insufficiencies. Treatment
with Lactobacillus and oat was instituted from the 45®
day. An inmmediate but slow recovery began and
continued over the following three weeks. The func-
tion of the organs did steadily improve, he could be
weaned off the ventilator and leave the |CU.

Patient 4 (fig. 1D) 43 year old man, who had an
emergency sigmoid resection for a perforated diverti-
culitis. He developed postoperative anastomotic
dehiscence with faecal peritonitis, and was reoperated
with a Hartmann procedure. He continued to deterio-
rate and developed high fever and signs of ventilatory
insufficiency and was referred to the Univesity hospi-
tal for care in the ICU. Probiotic treatment was insti-
tuted and he could leave the ICU after about one week
on Lactobacillus and oat.

Patient 5 (fig. 1 E) 63 year old lady suffering from
diabetes and operated on with an emergency colec-
tomy and ileostomy due to a colonic ischemia with co-
lonic wall necrosis. She developed postoperatively
abdominal abscesses, wound dehiscence and semall
bowel fistulas, and increasing signs of circulatory,
ventilatory and renal insufficiencies. Treatment with
Lactobacillus and oat was instituted. The patient reco-
vered slowly during the following weeks and was able
to leave the ICU after 24 days on pro- and prebiotics.

General Comments: None of the patient had positi-
ve blood cultures before or during the treatment. They
developed all clinical signs of sepsis and organ dys-
function despite treatment with broad-spectrum anti-
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biotics, which continued inparallel to the Lactobaci-
Ilus and fiber treatment. All patients had received
TPN before the institution of enteral nutrition with
Lactobacillus and oat. Also TPN was often continued
in paralel with the enteral nutrition. A dramatic im-
provement in general condition and Apache Il scores
ocurred from the day Lactobacillus and oat treatment
was ingtituted in all cases. Especially encouraging is,
that recovery was obtained even when the treatment
was instituted late in the disease process (22 days in
case 2 and 45 daysin case 3).

Conclusions and final remarks

The molecular effects of pre-, pro- and synbiotics
are well documented in the literature. The documen-
tation of clinical effectsis presently thin for al indi-
cations except diarrheal diseases. It is encouraging
that the treatment seems to be even more effectivein
preventing viral diseases. Thisisimportant, as espe-
cialy in transplantation viral complications are in-
creasingly common. It also offers hope that the treat-
ment can be of benefit in viral diseases such as HIV
and positive experience has also been reported in
this disease.’

As mentioned above the protection layer of lacto-
bacillus does not exist only on the Gl tract mucosa,
it isimortant at all exterior body surfaces including
those of the eye, the nose, the mouth, the respiratory
tract, the vagina, not to forget the skin. It is clearly
reduced at all sites when the patient isin the settings
of ICU with its special hygienic conditions and
supply of antibiotics and other drugs. Some observa-
tions support that an overflow of probiotic bacteria
continuously occurs under normal hygienic condi-
tions from the Gl tract to al the other sites mentio-
ned, but this is more unlikely to occur in the ICU,
with al its vigorous hygienic conditions. Of that rea-
son might in the future be indicated that the gastroin-
testinal supply is complemented use of LAB-contai-
ning gels on sensitive body surfaces and of
LAB-containing aerosols for the respiratory tract,
where this protection layer is much needed. The in-
cidental observation that LAB supplementation re-
duces the incidence of diaper dermatitisisin this
connection of interest. It is also interesting that two
recent reports suggest that consumption of LAB-
containing drinks prevents formation of biofilm and
removes both yeast and bacteria from prothesis, in
this case silicon rubber voice prostheses,® 1% sug-
gesting that LAB could be effective also in the pre-
vention of catheter infections.

As the problems with anbitiotic-associated micro-
bial resistance increase, the medical world isincrea-
singly looking for atool to replace antibiotics, also
for the sensitive and very artificial microbial world
of ICu. Such atool exists in combined use of pre-
and probiotics. It is necessary to also remember that
all fibers are not identical, they are each precursors
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for their special nutrients. It seems therefore impor-
tant to provide several types of fibers and, if in any
way possible, always fresh fruits and vegetables.
Nor are all lactic acid bacteriasimilar in effects. It is
salid the genetic differences between two LAB can
be greater than those between a fish and a human
being. In addition many of ingested LAB do not sur-
vive the acidity of the stomach, the bile acids of the
small intestine, nor do they adhere to the intestinal
mucosa Each LAB has its own marrow metabolic
spectrum, which is why the LAB are more effective
in consortia. This suuports the idea, that a composi-
tion of several LAB could have stronger effects than
what can be obtained from administration of asingle
strain.

LAB cocktails for medical purpose must only be
composed of bacteria with scientifically well docu-
mented bioactivities and demonstrated abilities such
as a strong mucus adhesivity, great ability to ferment
also semiresistant fibers such as inulin, strong
antioxidant capacity and strong ability to modulate
the immune response. Such LAB are normally not
found in milk products, which LAB in general tend
to have comparatively weak bioactivities. Instead
they are found in fiber ferments such as saurkraut,
sourdoughs, exotic dishes of fermented fruits and
vegetables. An attempt to construct such a scientifi-
cally based composition of fibers and LAB, chosen
on the basis of documented bioactivities, in which |
am involved, is Synbiotic 2000. It consist in four
bioactive LAB (containing 10% of each of four LAB
Lactobacillus plantaru, Lactobacilus paracasei
subsp paracasei, Pediacoccus pentoceus and Lacto-
coccus raffinolactis) and is combined with 10 gram
of bioactive fibers (2.5 grams of each of betaglucan,
inulin, pectin and resistant starch). It is presently the
object of extensive studies on various indications
around the world.

Itislikely that the settings and premises of ICU, as
we move further into the new millennium, wil be ma-
deless artifical and moreto look natural. The physical
and psychological environment will most likely be
dramatically improved. Strong attempts will also be
made to reduce the amount of pharmaceuticals, and to
try to feed much more of natural food. The goal will
be to reduce the stay in ICU and to use the home of
the patient as much as possible. Patients, who not long
ago where treated for long periods of timein the ICU,
such as bone marrow transplant patients, are increa-
singly treated in an ecologically much more friendly
place, their own home. Ecoimmunonutrition with pre-
pro- and symbiotics offer to be suitable toolsin a con-
tinuously changing process.
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Resumen

Objetivo: Ante la falta de datos sobre la prevalencia
de pacientes en nutricion enteral domiciliaria (NED) no-
sotros disehamos el presente estudio cuyo objetivo es co-
nocer la prevalencia de NED en nuestra comunidad.

Disefio: Estudio transversal.

Pacientes: Pacientes, mayores de 14 anos, edad media
de 56 + 2,29 afos (rango 14-96) atendidos entre enero de
1998 y diciembre de 1999, en las unidades de nutricion
de hospitales de la Comunidad Autonoma Gallega y so-
metidos a NED. Total pacientes: 2.784; poblacion de re-
ferencia: 1.789.983.

Método: Los datos se obtuvieron a partir de un cues-
tionario previamente disenado.

Resultados: La prevalencia de nutricion enteral domi-
ciliaria global fue del 10,34 casos/10.000 habitantes, por
provincias fue de 18,8 para La Coruna, 1,3 para Lugo,
0,4 para Ourense y del 20,85 para Pontevedra. Los ser-
vicios que demandan con mas frecuencia soporte nutri-
cional son las especialidades médicas (48,3 %), seguidas
de las especialidades quirargicas (20,2%) y los centros
de Atencion Primaria (19,2%). Las enfermedades que
con mas frecuencia necesitaron soporte nutricional fue-
ron en orden de importancia: 1) anomalias neurologicas
(43,6%); 2) neoplasias (30,7%); 3) enfermedad inflama-
toria intestinal (10,5%). La via de administracion de la
NED, mas frecuentemente utilizada fue la via oral
(58,3%) seguida de la nutricion enteral por sonda naso-
gastrica (28,46 %), la PEG (9,87 %), gastrostomia (6,5 %)
y yeyunostomia (0,65 %). El indice de complicaciones fue
de 0,18 pacientes-aho, las complicaciones gastrointesti-
nales fueron las mas frecuentes (0,12 paciente-afo) se-
guidas de las mecanicas (0,09 paciente-aiio). El indice de
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HOME ENTERAL NUTRITION IN GALICIA.
MULTICENTRIC STUDY

Abstract

Aim: To determinate the prevalence of patients with
Home Enteral Nutrition (HEN) in Galicia.

Design: Transversal study.

Subjects: Patients aged = 14 years, treated with HEN
in our community since January 1998 to December
1999. Population of reference was 1.789.983.

Method: Questionnaire previously designed.

Main results: During the study period were treated
2,784 patients which represent a prevalence of 10.34 ca-
ses/10,000 inhabitants, being 18.8 for La Coruha, 1.3
for Lugo, 0.4 for Ourense and of the 20.85 for Ponteve-
dra. The mean age of the patients was of 56 + 2.29 years
(range 14-96). The Clinics units that required more fre-
quently HEN were the Medical Units (48.3%), followed
of the Surgery Units (20.2%) and the Primary Care
Units (19.2%). Neurological abnormalities (43.6 %), Ne-
oplasias (30.7%) and Intestinal Inflammatory Disease
(10.5%) were patients more frequently required HEN.
Regarding to administration route 58.3%, 28.46 %,
9.87%, 0.5% and 0.65% used oral, nasogastric tube,
PEG, gastrostomy and yeyunostomy respectively. The
Index of complications was (.18 of patient-year, due to
gastrointestinal anomalies 0.12 patient-year, mechani-
cal 0.09 patient-year. The index of hospitalizations in
relation to the nutritional treatment was 0.026 patient-
year.

Conclusions: The prevalence of HEN in our commu-
nity is of 10.34 cases/10,000 inhabitants. This kind of tre-
atment is more frequently in the areas with high-density
population. The frequency of complications was low.
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hospitalizaciones/paciente-ano relacionados con la tera-
pia nutricional fue del 0,026.

Conclusiones: La prevalencia de la NED en nuestra
comunidad es de 10,34 casos/10.000 habitantes. La
NED se lleva a cabo en todas las areas sanitarias de
nuestra comunidad con mayor predominio en las areas
mas pobladas. La ruta de administracion mas frecuen-
te fue la via oral y destaca el bajo nimero de complica-
ciones. Estos datos pueden servir para comparar con
otras localidades.

(Nutr Hosp 2001, 16:257-261)
Palabras clave: Nutricién enteral domiciliaria. Prevalencia

Introduccion

En las Ultimas décadas ha aumentado de formaim-
portante la prevalencia de enfermedades de origen nu-
triciona y de las enfermedades que requieren soporte
nutricional ya sea de forma coadyuvante o paliativat.

Lanutricion artificial (NA) que puede ser: parente-
ra (NP) y enteral (NE), esta Ultima por su menor cos-
te? y por ser més fisiolégica?, se esta convirtiendo en
la mejor alternativa para una adecuada nutricion de
|os pacientes subsidiarios de NA.

En Espafia, la NE ha supuesto una contribucion im-
portante en el manejo del paciente extrahospitalario
que precisa de soporte nutricional, el Real Decreto
63/1995y la Orden Ministerial del 2 de junio de 1998,
ha regularizado las prestaciones y permitido la crea-
¢ion de unidades de nutricion, imprescindibles para el
adecuado manejo y control de este tipo de enfermos,
mejorando tanto su calidad de vida como disminuyen-
do las complicaciones derivadas de estados de mal nhu-
tricion cronicos. Influyendo igualmente de forma po-
sitiva en los costes sanitarios que generan este tipo de
enfermos.

Ante la falta de datos sobre la prevalencia de pa-
cientes en nutricion enteral domiciliaria (NED) noso-
tros diseflamos el presente estudio cuyo objetivo es
conocer la prevalencia de NED en nuestra comuni-
dad.

Sujetos y métodos

Sujetos y métodos Pacientes, mayores de 14 afos,
atendidos en las unidades de nutricion existentes en
los siguientes hospitales de la Comunidad Auténoma
Gallega: C. H. Juan Canalgjo, C. H. Universitario de
Santiago, C. H. Arquitecto Marcide, Hospital Naval
de la provincia de La Corufia; C.H. Xeral-Calde, H.
C. deBureladelaprovinciade Lugo; C. H. de Ouren-
sey C. H. Xeral-Cies de Vigo, H. Provincia de Pon-
tevedray Clinica Povisa de la provincia de Ponteve-
dra, poblacién de referencia: 1.789.983 habitantes
(poblacion protegida por el SERGAS, mayor de 14
afos, afio 1999). Periodo de estudio: enero de 1998 a
diciembre de 1999.

Disefio: Estudio transversal.
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This data may be useful to compare with date from ot-
her areas and countries.

(Nutr Hosp 2001, 16:257-261)
Key words: Home Enteral Nutrition. Prevalence.

Metodologia: Se elabord un formulario paralare-
cogida de datos, en el que figuraban los siguientes
items: motivo de consulta, servicio de procedencia,
enfermedad de base, habitat, edad, sexo, via de admi-
nistracién, pauta de infusién, férmulas utilizadas,
numero de hospitalizaciones, complicaciones relacio-
nadas con la nutricion, evolucion del soporte nutricio-
nal, tiempo de soporte nutricional. Los datos se obtu-
vieron de la historia nutricional del paciente. Tanto
los indices de complicaciones como de hospitali zacio-
nes se calcularon dividiendo nimero de las mismas
por el nimero de pacientes tratados en € afio 1999.

Anadlisis de los resultados: Los datos obtenidos se
introdujeron en una base de datos que permita la ges-
tion de los mismos y su exportacion a otras aplicacio-
nes informéticas. Para el estudio estadistico se empled
el paquete estadistico SPSS 10.0.

Resultados

En el periodo de estudio fueron tratados 2.784 pa-
cientes, que representa una prevalencia de nutricion
enteral domiciliaria del 10,34 casos/10.000 habitan-
tes. Por provincias fue de 18,8 para La Corufia, 1,3
para Lugo, 0,4 para Ourense y del 20,85 para Ponte-
vedra (tablal) (fig. 1).

Datos demogréficos. La media de edad de los pa-
cientes fue de 56 + 2,29 afios (rango 14-96). Observa-
mos un discreto predominio del paciente procedente
del medio urbano sobre el de procedenciarural (La
Corufia 63,5/36,5%, en Ourense 70/30%, Pontevedra
61,15/38,85%, siendo Lugo similares ambas pobla-
ciones a 50%. En cuanto al sexo, el predominio de
uno u otro fue diferente dependiendo de las provincias
(tablall).

Unidades que demandan NED: De forma genera
los servicios que demandan con mas frecuencia so-
porte nutricional son las especialidades médicas
(48,3%), seguidas de las especialidades quirurgicas
(20,2%) y los centros de atencién primaria (19,2%),
las caracteristicas del centro hace que predominen
uno u otras unidades de procedencia (tablallll).

Tipo de paciente que con mas frecuencia demanda
NED: 1) pacientes neurol dgicos (43,6%); 2) pacientes

L.F. PérezMéndez y cols.



Tabla I

Paoblacién y pacientes sometidos a NED

Provincia Centro Paoblacion protegida Pacientes tratados Prevalencia
(caso0s/10.000 habitantes)
La Corufia C. H. Juan Canalejo 349.825 475 13,5
C.H.U.S 272.344 864 31,7
C.H.A. Marcide 168.131 150 89
H. Naval de Ferrol - 16
Subtotal 790.30! 1.489 18,8
Lugo C. H. Xerad-Calde 194.696 8 04
H. Costade Burela 57.887 25 43
Subtotal 252.583 33 13
Ourense C. H. Ourense 225.957 10 04
Pontevedra C. H. Xeral-Cies. Vigo 133.314 408 30
H. Meixoeiro 140.914 198 16
H. Provincid 139.801 372 134
C. Povisa 107.114 258 24
Subtotal 521.143 1.236 20,85
Global 1.789.983 2.784 10,34
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Figura 1.—Prevalencia de nutricion enteral domiciliaria.

neoplasicos (30,7%); 3) pacientes con enfermedad in-
flamatoria intestinal (EIl) (10,5%), seguido en orden
de importancia por pacientes con diferentes tipos de
desnutricién causados por SIDA, anorexia nerviosa,
etc. (tabla V).

Via de administracion: Laviade administracion de
la NED més frecuentemente utilizada fue la via oral
(58,3%) seguida de la nutricién enteral por sonda na-
sogastrica (28,46%), la PEG (9,87%), gastrostomia
(6,5%), y yeyunostomia (0,65%) (tabla V).

Tiempo de soporte nutricional: El tiempo medio de
soporte nutricional fue de 1,5 afios + 0,88 (rango 0,4-
3). Las causas de retirada de la NED fueron exitus re-
lacionado con la enfermedad de base (58,49%), exitus
debido a otras causas (0,94%), paso a dieta oral
(40,57%).

Formulas utilizadas: La dieta poliméricafue lamas
utilizada en el 97,5% de los casos, y dentro de las po-
liméricas las dietas que se prescriben con mas fre-

cuencia fueron: 1) estandar sin fibra (46%); 2) estan-
dar con fibra (25%); 3) especificas (13%); 3) hiperca-
[6rica (8%); 4) hiperproteica (8%). Dentro de las for-
mulas especificas, las mas utilizadas fueron la
diabética (5%) y la especifica para enfermos renales
(2,4%).

Complicaciones: El nimero de complicaciones fue
de 103, en 531 pacientes, € registro corresponde Uni-
camente a dos centros hospitalarios, C. Hospitalario
Universidad de Santiago (CHUS) y H. Xeral-Cies de
Vigo, lo que da un indice de complicaciones de 0,18
paciente-afio, en orden de frecuencia las complicacio-
nes gastrointestinal es fueron las mas frecuentes (0,12
paciente-afio) seguidas de las mecanicas (0,09 pacien-
te-afio). Entre las complicaciones gastrointestinales
destacan la diarreay e estrefiimiento y entre las me-
canicas la broncoaspiracion, una peritonitis quimica
tras una gastrostomiay un caso de Ulcera por decubito
de lasonda. No se valoré como complicacion e cam-
bio de sonda. El indice de hospitalizaciones/paciente-
afio relacionados con la terapia nutricional fue del
0,026.

Discusion

El objetivo del estudio fue determinar la prevalen-
ciadelaNED en nuestracomunidad, paraello serea
liz6 el presente trabajo multicéntrico con la partici-
pacion de todas la unidades de nutricién de la
comunidad siendo patrocinado por la Sociedad Galle-
gade Nutricion y Dietética. Este tipo de soporte nutri-
cional comenz6 a emplearse en 1996 en nuestra co-
munidad. Se lleva a cabo en todas las provincias y
dependen de un centro de referencia hospitalaria de
acuerdo con la organizacion sanitaria del SERGAS,

Situacion Actual de la Nutricién Enteral
Domiciliariaen Gdlicia. Estudio
Multicéntrico

Nutr. Hosp. (2001) 16 (6) 257-261 259



Tabla II

Datos demogr &ficos
Global La Corufia Lugo Ourense Pontevedra
Edad (afios) 55,98 + 2,2* 56 + 1,2* - - 55,97 + 3,39*
Sexo (%)
Muijer 124 54,5 25 40 50
Varén 57,6 455 75 60 50
Habitat (%)
Rural 31,5 36,5 50 30 38,85
Urbano 68,5 63,5 50 70 61,5
Media+ SEM.
Tabla III
Unidades que demandan NED
Global La Corufia Lugo Ourense Pontevedra
Especialidades médicas (%) 48,3 43,9 50 - 51
Cirugia (%) 20,2 19 25 - 16,6
Atencion primaria (%) 12,8 18 - - 20,4
Otras (%) 18,7 19,1 25 - 12
Tabla IV
Tipo de paciente que necesita NED
Global La Corufia Lugo Ourense Pontevedra
Alteraciones neurol 6gicas (%) 43,6 40,9 29 70 34,8
Neoplasias (%) 23,05 234 45 - 238
EEIl (%) 7,87 9.8 13 - 8,7
Otras (%) 254 25,9 13 30 32,7
Tabla V
Vias de administracion del soporte nutricional
Global La Corufia Lugo Ourense Pontevedra
Oral (%) 58,4 52,7 66 50 64,5
SNG (%) 28,45 30 28 30 25,85
PEG (%) 98 5 6 20 85
Gastrostomia (%) 3 12 - - 1
Y eyunostomia (%) 0,325 0,3 - - 1

en otras comunidades autGnomas no existe un criterio
uniforme acerca de quien controla este tipo de trata-
miento lo que hace mas dificil conocer el estado rea
delaNED en una comunidad®.

La prevalencia global de la NED en nuestra comu-
nidad fue de 10,34 pacientes/10.000 habitantes, sien-
do més frecuente su utilizacion en las provincias con
mayor densidad de poblacion, aunque las caracteris-
ticas de los pacientes que reciben soporte nutricional
ambulatorio son similares. Lamediade edad y el sexo
son similares alos observados en otros estudios® 8.
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Las unidades sanitarias que demandan NED en
nuestra comunidad dependen del grado de especiali-
zacion de las mismas, asi |as especialidades médicas
(digestivo, oncologia, neurologia, medicina interna)
demandan con més frecuencia este tipo de soporte nu-
tricional que las unidades de cirugia o atencion prima-
ria. El tipo de pacientes que con mas frecuencia de-
manda NED fueron |os aquejados de anomalias
neuroldgicas, este dato es distinto al observado en
otros lugares de Espariay Europa®?, donde predomi-
nan los pacientes oncol dgicos; en nuestra comunidad
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Unicamente en La Corufia predominan este tipo de pa-
cientes debido a la existencia de un centro oncol 6gico
regional. El tipo de especializacién puede condicionar
el tipo de pacientes que demandan NED. En el pre-
sente estudio la via de administracion més frecuente
de NED fue laoral (58,4%) de acuerdo con e estudio
NADYA (48%)¢, pero diferente de lo observado en
Catalufia donde la via méas empleada fue la SNG
(61%)z.

En cuanto a la duracion del tratamiento, en nuestra
comunidad el 54% de | os pacientes precisaron soporte
nutricional por un espacio de tiempo superior a 6 me-
ses, estos datos son similares a los del estudio NAD-
YA (58%) y alosdd H. Vall D’Hebron.

Tanto el indice de complicaciones como €l de in-
gresos relacionados con el tratamiento son inferiores a
las observadas en el estudio de NADY Aé. Esto podria
ser explicado por el afio de estudio, y que conforme
pasa el tiempo y se tiene mas experiencia con NED
|os resultados seran mejores.

El presente trabajo es fruto de la actividad cientifi-
cay de coordinacion de la Sociedad Gallega de Nutri-
ciony Dietética. Lanutricion artificial domiciliariaha
representado un avance en €l manejo de pacientes cro-
nicos que antes requerian largas estancias hospitala-
rias con la consiguiente repercusién econdémica. Esto
se havisto favorecido por lacreacion de las diferentes
unidades de nutricion en las distintas areas sanitarias
de lacomunidad y la experiencia ha demostrado que
es unaformade tratamiento viable en cualquier medio
Y que no necesita un equipamiento demasiado refina-
do parallevarlo a cabo. En nuestra comunidad se uti-
liza con més frecuencia en las provincias mas pobla-
das, pero es probable que en un futuro su utilizacion
sea similar en toda la comunidad. Es conveniente la
realizacion de este tipo de estudios cada cierto tiempo
con €l fin de analizar las tendencias en este tipo de te-
rapia asi como un registro del nimero, tipo y evolu-
cion de las nutriciones con € fin de conocer la situa-
cién y dar las soluciones a los problemas que van

surgiendo asi como las novedades que en la terapia
enteral puedan llegar al medio extrahospitalario.
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Resumen

Objetivos: Pacientes con trauma craneal grave (TCS),
alosque seanalizalaincidenciay relacién entre la apa-
ricion de intolerancia géstrica (1G), el retraso en € va-
ciado gastrico (RVG) medido por €l test del paracetamol
(AUC,) y la hipertension intracraneal (HIC), asi como
su asociacion con las variables de gravedad al ingreso y
evolutivas y con las dosis de sedacion y analgesia. Tam-
bién se avalu6 la ventajas de la alimentacion trans-
pildrica.

Ambito: Estudio prospectivo, clinico y observacional.
Realizado en una unidad de medicina intensiva poliva-
lente.

Poblacion: Veinticinco pacientes con traumatismo
craneal grave (TCS) Glasgow Coma Score (GCS < 9),
con soporte nutricional gastrico, en los primeros diez
dias deingreso y que precisaron sedacion, ventilacién
mecanica y monitorizacion intracraneal.

Resultados: El 44% de los pacientes presentaron 1G,
losvalores de AUC_ demostraron la existencia de RVG.
La medicacién sedante serelacion6 con lalG (p <
0,005), con laHIC (p <0,01) y el AUC_ (p <0,01). En
cuanto alosindicesde gravedad el GCS serelacion6 con
el AUC_ (p <0,01); la escala de Marshall con laHIC (p
< 0,005) y el AUC_ (p <0,01). De las variables cuanti-
tativas se observaron correlacién entrelaHICylalG (p
<0,001), laHIC y laaparicion de neumonia (p < 0,01), la
IG y laneumonia (p < 0,001) y el AUC_ (p <0,001) y fi-
nalmente el AUC_ con la neumonia (p < 0,05).

Conclusiones: Laintoleracia gastrica en pacientes con
TCS se debe a la existencia de RVG, cuya intensidad es
proporcional ala gravedad del traumay su repercusion
sistémica. Larelacion entrela HIC, 1G y la neumonia
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GASTRIC ENTERAL INTOLERANCE IN
MECHANICALLY VENTILATED PATIENTSWITH
TRAUMATIC HEAD INJURY

Abstract

Objective: To check the correlation between gastric
intolerance and hipertension intracranial pressure and
their association with the clinical parameters and seve-
rity indexes in patients with severe head injury (HI); to
evaluate the advantages of transpyloric feeding.

Design: Prospective and observational clinical study.

Setting: Intensive Care Unit (ICM) of a General Uni-
versity Hospital.

Patients and participants: 25 brain injured patientsre-
quiring sedation, mechanical ventilation and hiperten-
sion intracranial monitoring.

Interventions: Analysis of the incidence of delayed
gastric emptying (area under the curve (AUC,)) and of
gastrointestinal intolerance; study of their correlation
with hipertension intracranial, severity indexes and se-
dative medication administered; evaluation of the alter-
native effectiveness of transpyloric feeding.

Measurements and results: 44% of the patients sho-
wed GI, which was measured by means of the paraceta-
mol test (AUC, ). The sedative medication wasrelated to
IG (p <0,005), HIC (p < 0,01) and AUC_, (p < 0,01). Of
the severity indexes, there was a correlation between
Glasgow Coma Score and AUC; (p < 0,01); the Mars-
hall score HIC (p < 0,005) and AUC_ (p < 0,01). Of the
quantitative variables, we found a correlation between
HIC and IG (p < 0,001), HIC and pneumonia (p < 0,01),
|G aswell pneumonia (p < 0,001), and AUC, (p < 0,001)
and AUC_ and pneumonia (p < 0,05).

Conclusions: Enteral intolerance in patients with HI
is due to delayed gastric emptying (DGE) which is pro-
portional to the severity of thehead injury and to thein-
tensity of the systemic response. The high incidence of
Gl makes transpyloric feeding advisable in order to at-



apoya a la alimentacion transpildrica en orden a satisfa-
cer los objetivos nutricionalesy reducir el riesgo de neu-
monia nosocomial de aspiracion.

(Nutr Hosp 2001, 16:262-267)

Palabras clave: Hipertension intracraneal (HIC). Intole-
racia gastrointestinal (IG). Retraso en el vaciado gastrico
(RVG). Trauma craneal grave (TCS). Ventilacion mecanica
(VM).

I ntroduccion

Los pacientes con lesion cerebral grave de origen
traumatico (TCS), presentan un estado hipercatabodli-
co'-2 e hipermetabdlico® y una elevada incidencia de
intolerancia gastrica (IG), relacionada con factores
mecanicos o gastrointestinales*.

Durante su estabilizacion, precisan de ventilacion
mecanica y reciben medicacion que también favorece
la aparicion de IG’.

El conjunto de estos factores condiciona episodios
de aumento en el residuo gastrico y regurgitacion que
son atribuidos al retraso en el vaciado gastrico (RVG)
y que favorecen la reduccidon del volumen nutricional
eficaz, la malnutricion y la aparicion sepsis y neumo-
nia’.

Los objetivos del estudio fueron: comprobar la
incidencia y relacion entre la IG, el RVG y HIC, en
pacientes con TCS. Definir el grado de asociacién en-
tre estas variables y los parametros clinicos, analiticos
e indices de gravedad, analizando finalmente las ven-
tajas que ofrece como alternativa la alimentacidn
transpilorica.

M étodo

Estudio clinico, prospectivo y observacional. Los
pacientes fueron incluidos en el estudio de forma con-
secutiva y durante los diez primeros dias de ingreso
en una unidad polivalente de medicina intensivos, pa-
ra control y tratamiento del TCS.

El protocolo de estudio se aprobd por el Comité de
Etica. En todos los casos, se solicitd consentimiento
informado a los familiares.

Los criterios de inclusion fueron: enfermos con le-
sion cerebral de origen traumatico, sin lesiones graves
asociadas (ISS < 15), con una puntuacioén en la escala
de Glasgow (GCS) entre 4 y 9 puntos y con soporte
ventilatorio artificial al ingreso.

Al inicio del estudio, todos los pacientes se encon-
traban sedados con midazolam, analgesiados con
morfina y en algunos casos relajados con besilato de
atracurium.

Los criterios de exclusion fueron: edad comprendi-
da entre 18 y 75 afos, cirugfa géstrica previa, Apache
II mayor de 25, fracaso renal (creatinina plasmatica
=3,4 mg/dl) o hepatico (bilirrubina < 5 mg/dl), muerte
encefalica, enfermedad metabolica o endocrina, con-
traindicacion de nutricion enteral y una esperanza de
vida menor a tres dias.

tain the nutritional objective and to reduce therisk of
aspirative nosocomial pneumonia.

(Nutr Hosp 2001, 16:262-267)

Key words: Delayed gastric emptying. Gastric intoleran-
ce. Hipertension intracranial pressure. Severe head injury.
Area under the curve. Mechanical ventilation.

Al ingreso fueron recogidos los parametros antro-
pométricos: talla, peso, edad y Harris-Benedit (HB),
asf como diversos indices de gravedad: Apache II,
GCS, puntuacion en la escala de Marshall’ y grado de
lesion cerebral seglin la clasificacion del Traumatic
Coma Data Bank™.

En las primeras veinticuatro horas y al noveno difa
de estudio se determinaron en plasma los siguientes
parametros analiticos: glucosa, prealbimina, albimi-
na, ferritina, colesterol y proteina C.

Previo al inicio del estudio, se comprobo por con-
trol radiografico que el extremo distal de la sonda es-
tuviese alojado en estobmago y tras un periodo de esta-
bilizacion hemodinamica de 18,5 + 13,6 horas, se
inicid el estudio.

Se administraron 1.500 mg de parecetamol por son-
da gastrica. A continuacion, se obtuvieron 2 cc de
sangre venosa a los 10, 20, 30, 60, 90, 120, 150 y 180
minutos que fueron recogidas en un Neotube®. Las
muestras se centrifugaron y conservaron para ulterior
determinacion de los niveles plasmaticos de paraceta-
mol'.

El analisis de las muestras se realizd mediante in-
munoensayo de polarizacidon fluorescente (FPIA), uti-
lizando una curva de calibracion de seis puntos. Su
rango de concentracion oscil6 entre 1 mg/l (sensibili-
dad del ensayo) y 200 mg/dl'> 3,

La técnica fue comparada con el método HPLC,
con un coeficiente de correlacidon de 0,997.

Se calcul6 el area bajo la curva a los 60 y 120 mi-
nutos (AUC, y AUC,,), segiin la formula de los tra-
pezoides. Se defini6 como RVG a un valor del
AUC, " inferior a 600 mg min/l.

Tras la realizacion del test de paracetamol, se inicid
el soporte nutricional. Las necesidades caloricas se
calcularon a partir del HB®, utilizando un factor de
estrés fijo de 1,2. La dieta administrada contenia un
23,1% de aporte proteico, un 15,4% de lipidos, 58,6%
de hidratos de carbono y un 12,9% de fibra soluble
(Precitene Hiperproteico® mas Precitene GI Control®).
Se administr6é en régimen de infusién continua me-
diante bomba peristaltica. El objetivo nutricional fue
conseguir el 50% de las necesidades caloricas el pri-
mer dia, aumentando progresivamente hasta comple-
tar los requerimientos a las 48 horas.

Para la definicidon y manejo de las complicaciones
gastrointestinales, se siguieron los criterios del estu-
dio COMGINE. Se defini6 como IG a la existencia
de dos interrupciones consecutivas de la dieta por as-
pirado gastrico superior a 200 cc, o regurgitacion re-

Intolerancia enteral gastrica en pacientes
con lesion cerebral de origen traumético,
ventilados mecanicamente
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petida, que condujo a la suspension del soporte nutri-
cional durante més de doce horas.

En caso de suspension definitiva del SG, se proce-
di6 a la colocacion de una sonda nasoduodenal (Stay-
Put®, Novartis Consumer Health, Spain) con control
radioscopico, dejando su extremo distal en posicion
transpilorica.

Diariamente, se recogieron el volumen programado
y administrado, obteniéndose el volumen eficaz resul-
tante.

A los pacientes incluidos en el estudio, se les moni-
torizd la presiodn intracraneal desde el ingreso. Los
episodios de HIC fueron definidos como un aumento
mantenido de la presion intracraneal por encima de 20
mmHg".

Asimismo, se anotaron la aparicion de neumo-
nia'®, consignando dia y germen. Los tiempos de
ventilacion mecanica (TVM), niimero de dias de es-
tancia en UCI (EU), estancia hospitalaria (EH), as{
como el exitus y la secuela neuroldgica grave'
(SEC), al alta.

Estadistica

Se calcul6 la media, desviacion tipica a las va-
riables cuantitativas, utilizando la t de Student pa-
ra su analisis comparativo entre grupos. Para estu-
diar la asociacidon entre las variables cualitativas
se utilizo el test de la ji cuadrado. Y el analisis de
comparacion entre las variables cuantitativas, se
realizd6 mediante el coeficiente de correlacidon de
Pearson. El nivel de significacion estadistico utili-
zado fue de p < 0,05.

Resultados

Se incluyeron 29 pacientes (26 hombres/3 muje-
res), cuatro de ellos fueron excluidos, tres por presen-
tar al ingreso signos de muerte encefalica y uno por
traumatismo abdominal grave asociado.

Los veinticinco restantes, cumplieron los criterios
del protocolo. Tres fallecieron tras la finalizacidn del

Tablal
Mediasy desviacion tipica de |os parédmetros
antropométricos, indices de gravedad y area bajo la curva

Variables (n: 25) Media (DT)
Edad 38 +19,5
Peso (kg) 67 +13,7
HB 1.566 =238
GCS 713

Apache 11 15,76 £ 5,1

Marshall 424 +1,85
TVM (dias) 7,17 £6,26
EU (dfas) 159+ 16

EH (dfas) 35,9 +239
AUC, mg/dl/min 348 + 246
AUC |, mg/dl/min 730,4 £ 582

estudio. Dos pacientes fueron dados de alta por mejo-
ria, el séptimo y noveno dia respectivamente.

En las tablas I y II se muestran los valores medios y
sus correspondientes desviaciones tipicas de los para-
metros antropométricos, indices de gravedad, dosis de
medicacidn sedante, relajante y analgésica adminis-
tradas a lo largo del estudio, asi como los valores ana-
liticos al ingreso y al noveno dia.

En la tabla III, se resefian los porcentajes de las di-
ferentes variables cualitativas del estudio.

Se midieron la significacion estadistica de las tres
variables de analisis: IG, HIC y AUC,_, con los para-
metros antropométricos, indices de gravedad (edad,
Apache II, puntuacion de Marshall, SCG y tipo de le-
sidon cerebral TVM, EU, EH, neumonia, SEC y exi-
tus), las dosis medias de farmacos sedantes, relajantes
y analgésicos, administradas a lo largo del estudio y
los valores analiticos al ingreso y al noveno dia de es-
tudio (tabla IV). El resto de las variables analizadas
no fueron significativas.

La IG estuvo presente en 11 pacientes (44%). La
IG se correlaciond con el aumento en la dosis de seda-
cion, la puntuacion Marshall.

Tablall
Media y desviacion tipica de las dosis de sedantes, relajantes, analgésicos y parametros analiticos al ingreso y noveno dia

Medicacion Media (DT) Duracion/dias Pacientes
Midazolam mg/kg/h 0,23 +0,06 5,6+3,6 25

B atracurium mg/kg/h 0,62 +0,34 5,37 +3,6 19
Cl. mérfico mg/kg/h 0,112 +0,16 6,6 +3,49 25

P. analiticos Ingreso 9dias

Albaimina mg/dl 2,34 +0,43 2,06 £0,5 25/23
Prealbtimina mg/dl 13,16 £ 524 1225 £4,6 25/23
Glucosa mg/dl 124,4 + 34 139 £ 56 25/23
PCR mg/dl 16,9 £8,3 19,317 25/23
Ferritina ng/ml 365 + 237 669 + 381 25/23
Colesterol m/dl 104 =40 125 +51,5 25/23
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Tablalll

Porcentajes de las diferentes variables de estudio

Variables Porcentajes
S No

H. intracraneal 11 (44%) 14 (56%)
1. géstrica 11 (44%) 14 (56%)
Sec. neurologica 9 (41%) 13 (52%)
Exitus 3 (12%) 22 (88%)
Neumonia 13 (52%) 12 (48%)
N. transpilorica 11 (44%) 14 (56%)

En once pacientes se colocd una sonda transpildrica
(6,6 = 1,2 dias), en siete por aumento en el residuo
gastrico y en cuatro por regurgitacion. En un paciente
la alimentacion transpilorica fue suspendida al nove-
no difa por la aparicion de una hemorragia digestiva
por ulcus géstrico.

Once pacientes (44%) presentaron episodios de
HIC, su duracion fue de 3,73 + 1,4 dias. La HIC se re-
laciond con el aumento en la dosis de sedacion y la
puntuacion del Marshall.

El valor global del AUC_ fue 348 g/min/l y el
AUC,,, de 730 mg/min/l. La disminucion del AUC,
se relaciond con ei aumento de la puntuacion del
Marshall, las dosis de sedacion y analgesia (p < 0,02)
y la disminuci6n del GCS al ingreso. E1 AUC, no se
correlaciond con ninguna de las variables.

La SEC se verificod en 9 pacientes y solo se relacio-
n6 con la puntuacion del Marshall (p < 0,01).

De los valores analiticos estudiados al ingreso y al
noveno dia, tan solo la prealbimina al ingreso se aso-
cid con la aparicion de HIC, el aumento en la puntua-
cion de Marshall (p < 0,001), y la existencia de SEC y
exitus (p < 0,005).

La comparacion entre las variables de estudio de-
mostrd una relacidn significativa entre la HIC, la IG y
la aparicion de neumonia. La IG también se relaciond
con la aparicidon de neumonia (tabla V).

La neumonia fue demostrada en 13 pacientes (52%),
su dia de aparicion fue 4 + 1,5 y en los cultivos se aisla-

ron ocho estafilococos de diferentes cepas, tres entero-
bacterias y en dos los gérmenes no fueron filiados.

En la tabla VI se muestran el porcentaje calorico y
gramos de nitrogeno eficaces administrados por via
gastrica y transpilorica. Nunca se alcanzaron los vola-
menes nutricionales programados y los aportes protei-
cos se mantuvieron por debajo de 0,20
g/nitrdgeno/kg/dia (tabla VI).

Ninguno de los pacientes con alimentacion transpi-
lorica presentd intolerancia, alcanzandose volimenes
eficaces proximos al 92%, tras su colocacion, a pesar
de la persistencia de abundante residuo gastrico.

Discusion

La mayorfa de los pacientes graves son nutridos por
via enteral gastrica. En la actualidad se dispone de
evidencia® que apoya que la nutricion enteral se aso-
cia a una menor estimulaciéon hormonal y respuesta
catabdlica, produce menos complicaciones, preserva
mejor la barrera inmune intestinal, disminuyendo el
riesgo de colostasis y sepsis®..

La IG es una complicacion que afecta en el TCS a
mas del 50% de los pacientes y que es atribuida a la
existencia de RVG.

Diferentes autores* -2 han evaluado el RVG en
TCS. Garrick® analiza de forma experimental la rela-
cion entre HIC y la motilidad géastrica, observando
que el aumento de la presion intracraneal produce una
inhibicion neuronal por mecanismo vagal* y una re-
ducciodn en la amplitud y motilidad géastrica, que desa-
parece tras su normalizacion. La estimulacion adrenal
secundaria al traumatismo también reduce la contrac-
cion gastrica.

McArthur?, Ott* y Power® relacionaron el RVG
con la HIC y el SCG, siendo sus resultados poco con-
cluyentes.

Heiland* en pacientes ventilados mecanicamente
demuestra un RVG, que atribuye a la ausencia de la
fase cefalica, y asociado con el aumento de edad y la
administracion de derivados morficos.

El AUCG60 se relaciond con las variables del estu-
dio, su valor global estuvo por debajo de los 600 mg-

TablalV
Valores mediosy relacion entre las variables de estudio y los indices de gravedad y medicacion sedante

V. numéricas Glasglow C E. Marshall Sedacién Estancia U.
H. intracraneal NS P < 0,005 P<0,01 NS

Si 6,09 +1,3 5,18+2,2 0,25 +£0,07 16,36 £ 6,1

No 6,79 £ 1,25 35+ 1,1 0,21 +0,03 15,579
A.Dbajocurva, p > 0,008 p < 0,009 p < 0,006 NS

< 600 mg min/1 6,28 £1,5 472 +£2 0,231 £ 0,07 19,5 £ 8,7

> 600 mg min/I 7,0+0,6 3,0+0,1 0,22 +0,01 8+8,1
|. gastrica NS p < 0,06 p < 0,002 NS

Si 591+1,3 5,18+22 0,24 +0,08 19,1 8,7

No 6,94+ 14 35+1 0,22 +0,02 8+4,1
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TablaV
Sgnificacion entre las variables de estudio
y su relacion con la aparicion de neumonia

incidentes de IG y permitiendo mantener un volu-
men eficaz proximo al programado. Las maniobras
en su colocacidn, aun en pacientes con inestabilidad
cerebral, no supusieron modificaciones en la presion

AUC, I.gastrica  Neumonia de perfusion cerebral.

De los parametros analiticos, tan solo la prealbtimi-
St 98/11 (72,7%) 9/11 (82%) 9/11 (88,8%) na se relaciond con las variables que midieron la gra-
H. intracraneal NS p<0001 p<0,008 vedad del dafno cerebral como el GCS, la HIC, la pun-
No 9/14 (57,1%) 2/14 (14,2%) 4/14 (28,5%) tuacion de Marshall y la SG.
< 600 mg min/dl 9/18 (50%) 12/18 (66,5%) A pesar del inicio precoz del soporte nutricional,
AUC,, - p<0,001  p<0,032 del moderado grado de desnutricion, la incidencia de
> 600 mg min/dl 1/7(33,3%) 3/9 (33,3%) neumonia fue elevada, trece pacientes (52%), con un
Si ) 11/11 (10%) periodo de aparicion tardio (4 + 1,5 dias). Diferentes
L. gastrica - - p <0,001 autores se han referido a la aspiracion géstrica como
No 2/14 (14,28%) mecanismo desencadenante de la neumonia en pa-

Tabla VI
Porcentaje del aporte calérico y nitrogenado eficaz: total y administrado por via transpilorica

Dias de nutricion 1 2 3 4 5 6 7 8 9 10 Sldias
% kcal/totales 95 74,3 71,1 71,4 76,4 76,7 68,8 71,5 74,7 82,4 76,2
g/n/totales 0,20 0,11 0,17 0,18 0,19 0,18 0,19 0,19 0,21 0,18
% kcal/transpiloricas — 80 97,7 95,1 89,3 924 914 95,8 87,2 94,8 91,5
g/n/transpiloricas - 0,20 0,24 0,24 0,23 0,23 0,24 0,22 0,24 0,22

min/dl, lo que indica, que en las fases iniciales existe
RVG, que se mantuvieron y que fueron potenciados
por la accidn posterior de los sedantes.

La realizacion precoz del test del paracetamol, ex-
cluye el efecto de los sedantes y analgésicos en la apa-
ricidén del RVG, que estaria asociado a la propia le-
sidon cerebral. Sin embargo, una mayor gravedad se
acompafaria con el aumento en las dosis de medica-
cion sedante y analgésica, que contribuiria a favorecer
secundariamente el RVG.

En nuestro estudio, observamos una relacion entre
la IG y la aparicion de episodios de HIC, que asocia-
dos a una AUC60, revelan que los pacientes con HIC,
presentan un RVG, asociado a la gravedad del trauma
y potenciado por la accidon de la medicacion sedante.
También, encontramos suficientes datos de RVG: una
disminucion en el AUC60 y un porcentaje elevado de
1G (44%), relacionados con la severidad del TCS,
(nmero de episodios de HIC y disminucion del nivel
GCS al ingreso, asi como al grado de afectacion sisté-
mica medido por la escala de Mashall). Estos valores,
se normalizaron tardfamente como demuestra el anali-
sis del AUC120.

El RVG, también fue evaluado. Mediante el volu-
men eficaz de dieta administrado diariamente, de-
mostrd que gran namero de pacientes tuvieron episo-
dios recortados de intolerancia (aspiracién y
aumento del residuo), que conllevd la suspension
temporal de la dieta y la reduccion de forma signifi-
cativa del volumen nutricional eficaz. En once pa-
cientes (44%), una sonda transpilorica de doble luz
fue colocada, reduciéndose de forma sustancial los
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cientes ventilados mecanicamente *-3. En nuestra se-
rie, los gérmenes aislados, indican la aspiracion pre-
coz como mecanismo desencadenante, aunque esta
hipotesis no fue contemplada.

En resumen: Los pacientes con TCS, presentan una
elevada incidencia de IG atribuida a la existencia de
un RVG. Existe una relacion entre la gravedad de la
lesion neuroldgica y la aparicidon de episodios de IG.

Los episodios de IG conducen a una reduccion del
volumen eficaz programado, que mejord tras el inicio
de la alimentacidn traspilorica.

El precoz inicio de un soporte nutricional transpilo-
rico, en pacientes con TCS con HIC, mediante sondas
o catéteres de yenunostomia, son alternativas efica-
ces, para el mantenimiento del soporte nutricional en-
teral, para conseguir el objetivo nutricional y minimi-
zar el riesgo de neumonia aspirativa.

* Nuestro agradecimiento al equipo de ATS/DUE de la uni-
dad de polivalentes del servicio de medicina intensiva, por su
colaboracion desinteresada en el estudio.
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Resumen

Fundamento: Son varios los trabajos que han demos-
trado una modificacién en €l patrén deingesta, con alte-
racion en la ingesta de macro y micronutrientes, en los
pacientes con tumor es de via aer odigestiva alta. El obje-
tivo de nuestro estudio fue comparar la ingesta de ma-
Croy micronutrientes en un grupo de pacientes con tu-
mor es de via aer odigestiva frente a un grupo control.

Métodos. Se estudiaron un total de 35 pacientes con tu-
mor es de via aerodigestiva alta (8 de cavidad or ofaringea
y 27 delaringe). Como grupo control se estudiaron 35 pa-
cientes no tumorales remitidos a la consulta de nutricion.
A todos los pacientes se les tomar on los siguientes datos
epidemiolégicos: edad, sexo, habito endlico y tabaquico, ti-
po detumor y serealiz6 una encuesta dietética de 24 h.

Resultados: La valoracion de la ingesta de macr onu-
trientes mostro6 una ingesta de calorias superior en el
grupo de pacientestumorales (1.545,3 + 359 cal/dia fren-
tea 1.264,4 + 240 cal/dia; p < 0,05). Laingesta de hidra-
tos de carbono también fue superior en € grupo de pa-
cientes tumorales (177,9 + 57,9 g/dia frente a 135,9 +
38,5 g/dia; p < 0,05), asi como laingesta de grasastotales
(58,2 + 18,4 g/dia frenttea 45,9 + 15,4 g/dia; p < 0,05) so-
bre todo a expensas de las grasas saturadas (19,4 + 7,7
g/diafrentea 11,9 + 6,1 g/dia; p < 0,05). Se detectaron
diferencias en la ingesta de vitaminas, asi |os pacientes
tumoralesingieren menos vitamina C (59,4 = 18,5
mg/diatumoralesfrentea 141,5 + 83 mg/dia controles; p
< 0,05), acido félico (116,5 + 56,3 mg/dia frentea 180,5 +
78,5 mg/dia; p < 0,05), y vitamina B, (1,53 + 0,5 mg/dia
frentea 23,9+ 6,5 g/dia; p < 0,05). En laingestade mine-
rales los pacientes tumorales ingieren menos calcio
(702,9 + 363 mg/dia frente a 942,4 + 327 mg/dia; p <
0,05), no se detectaron diferencias estadisticamente sig-
nificativasen el resto de minerales.

Conclusién: Los pacientes con tumores de via aer odi-
gestiva alta consumen una mayor cantidad de calorias,
grasas saturadas y carbohidratos, asi como una menor
cantidad de vitamina C, fdlico, vitamina B, y calcio.

(Nutr Hosp 2001, 16:280-283)

Palabras clave: Ingesta oral. Tumores via aerodigestiva
ata.
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TWENTY-FOUR HOURS ORAL INTAKE IN
PATIENTSWITH UPPER AERODIGESTIVE
TUMORS

Abstract

Background: A lot of works have shown alterationsin
oral intake of micro and macronutrients, in patients
with upper aerodigestive tumors. The main aim of our
work was to compar e the daily intake in a group of pa-
tients with upper aerodigestive tumors versus a control
group.

Methods: A group pf 35 patients with upper aerodi-
gestive tumors were studied (8 oral cavity and 27
larynx). A group of 35 subjects were use as control
group. In all patients the next parameters were taken;
age, sex, smoking and alcohol consumption, type of tu-
morsand a 24 hoursoral intake questonnaire.

Results: Patients with upper aerodigestive tumors
showed a high increase of caloriesintake (1545.3 + 359
cal/day vs 1264.4 + 240 cal/day; p < 0.05), carbohidrates
intake (177.9 £ 57.9 g/day vs 135.9 + 38.5 g/day; p <
0.05), total fats (58.2 = 18.4 g/day vs 45.9 + 15.4 g/day; p
< 0.05) and saturated fatsintake (19.4 + 7.7 g/day vs 11.9
+ 6.1 g/day; p < 0.05). In micronutrientsintake differen-
ceswer e detected, a low intake in tumoral patients of vi-
tamin C (59.4 + 18.5 mg/day vs 141.5 + 83 mg/dia; p <
0.05), folic acid (116.5 + 56.3 mg/day vs 180.5 + 78.5
mg/day; p < 0.05), and vitamin B, (1.53 + 0.5 mg/day vs
23.9 £ 6.5 g/day; p < 0.05). In mineralsintake we de-
tected a low intakein tumoral patients of calcium (702.9
+ 363 mg/day vs 942.4 + 327 mg/day; p < O.05).

Conclusions: Patients with upper aerodigestive tu-
mors take a high amount of calories, saturated fats and
carbohidrates, and a low intake of vitamin C, folic, vit-
main B,,and calcium.

(Nutr Hosp 2001, 16:280-283)
Palabras clave: Oral intake. Upper aerodigestive tumors.

Introduccién

Los tumores del tracto aerodigestivo alto, son un
grupo de tumores muy frecuentes en determinados
grupos epidemiol 6gicos como son varones, con habi-



to tabaquico y consumo de alcohol. Son mdltiples los
estudios que han demostrado la grave desnutricion
gue presentan estos pacientes'.

L as alteraciones antropométricas en este grupo de
sujetos muestran una clara desnutricién proteica, con
disminucién de la masa muscularz. Aunque estos estu-
dios muestran el gran problema nutricional que pre-
sentan estos pacientes, las causas son multiplesy en
agunos casos poco estudiadas. Son varios |os trabajos
gue han demostrado una modificacion en el patron de
ingesta, con alteracion en laingesta de macro y mi-
cronutrientes’.

El objetivo de nuestro estudio fue comparar lain-
gesta de macro y micronutrientes en un grupo de pa-
cientes con tumores de via aerodigestiva, con un gru-
po de pacientes sanos.

Material y métodos
Pacientes

Se estudiaron un total de 35 pacientes con tumores
de via aerodigestiva alta (8 de cavidad orofaringeay
27 delaringe) que acudieron al Hospital Universitario
del Rio Hortega (Valladolid), desde enero adiciembre
de 2000 (muestreo no probabilistico, consecutivo),
para ser sometidos a cirugia resectiva. Estos pacientes
procedian de un &rearural y urbana de Valladolid. El
diagndstico del tumor se realiz6 mediante anatomia
patol dgica con biopsia preoperatoria. Como grupo
control se estudiaron 35 pacientes no tumorales remi-
tidos ala consulta de nutricion.

A todos los pacientes se les tomaron |os siguientes
datos epidemiol égicos: edad, sexo, hbito endlico y
tabaquico, tipo de tumor y se realiz6 unaencuesta die-
téticade 24 h.

Valoracién y encuesta nutricional

A todos los pacientes se les peso en una bascula cali-
brada (100 gramos), se les midi6 con un tallimetro es-
tandar calibrado (1 mm) y se caculd € indice de masa
corpora (IMC) con laférmula (peso/talla?) (kg/mp).

Se realiz6 una encuesta nutricional de 24 horas. Es-
te método consiste en recoger la ingesta de nutrientes
en las 24 horas precedentes, todas las encuestas fue-
ron realizadas por lamisma dietista. Pararedlizar esta
encuesta se pregunta sobre el consumo de alimentosy
bebidas, modo de preparacién, nombre comercial, in-
gredientes de la recetay cantidad. Estas encuestas
fueron calibradas posteriormente con un programain-
formatico propio de la unidad utilizando las tablas de
composicion de alimentos nacionales'.

Andlisis estadistico

Con los datos obtenidos se abrid una base de datos
con e paquete estadistico (SPSS: INC: IL., EE.UU.).
Se realiz6 un andlisis descriptivo de las variables
cuantitativas, expresadas como (media £ desviacion
estandar). Las variables cualitativas se expresan en
frecuencias absolutas y relativas. Las variables conti-
nuas fueron analizadas con el test de Kolmogorv-
Smirvov, paraestudiar lanormalidad de las variables.
Para comparar |as variables cuantitativas paramétricas
se utilizé e test delat de studend no pareado con dos
colas, las variables no paramétricas fueron analizadas
mediante el test U-Mann. Se consideraron diferencias
significativas p < 0,05.

Resultados

Se estudiaron un total de 35 pacientes con tumores
deviaaerodigestiva alta (27 carcinomas de laringey 8
carcinomas de cavidad orofaringea), la distribucion
por sexos fue 30 varones y 5 mujeres, la edad media
fue 62,9 + 9,7 afios, €l peso 71,4 + 15,6 kg y € indice
de masa corporal 25,5 £ 5,3. Un 80% de | os pacientes
fumaban y un 51,4% ingerian mas de 30 g de alcohol
al dia. Los controles sanos presentaban una distribu-
Ccién por sexos (26 varones y 9 mujeres), la edad me-
diafue de 64,8 + 9,9 afios, €l peso 77,9+ 125kg y €
indice de masa corporal 30,9 £ 5,4. Un 77% de los pa
cientes fumaban y un 45,7% ingerian més de 30 g de
alcohol a dia. Existieron diferencias significativas en
€l peso e IMC (p < 0,05).

Tablal

Comparacion de la ingesta de macronutrientes en pacientes tumorales y no tumorales
Macronutriente Tumorales No tumorales P
ingesta diaria
Caloriastotal€s (Cal).....veererereerenerereeererirennes 1.545,3 + 359 1.264,4 + 240 < 0,05
Hidratos de carbono (g)......ccccovvvevvvecvreneennnnes 1779+ 57,9 135,9+ 38 <0,05
Proteinas (g) -....eoeeerrerererereereneeeeneseereeseneenes 80+ 20,8 80+ 182 NS
Grasas totales (g) 58,2+ 18,4 459+ 154 < 0,05
Grasas saturadas (Q) «...ccoveeereeereereseresieserenens 194+ 77 119+6,1 <0,05
Grasas monoiNSaturadas..........cceeceeeeieeesieeenns 27+9,6 22,6+9.2 NS
Grasas poliinsaturadas (g) ........ccoveverererveennans 54+26 48+15 NS
Colesterol (IMQ) «..coeeeeererereeereerese e 408,9 + 201 270,7 £ 128 <0,05
1o - 1 (o) PSS 122+54 11,1+ 10 NS

Ingestaora de 24 horas de pacientes con
tumores de via aerodigestiva dta

Nutr. Hosp. (2001) 16 (6) 280-283

281



Comparacion de la ingesta de micronutrientes en pacientes tumorales y no tumorales

Tablall

Ingesta diaria Tumorales No tumorales P
Micronutriente

Vit A e 439,1 + 272 mg/dia 583,7 + 782 mg/dia NS
Vit.C........ 59,4 + 48,6 mg/dia 141,5 + 83,9 mg/dia <0,05
Vit. B, ....... 0,88 + 0,3 mg/dia 1,2+ 1,3 mg/dia NS
Vit. B,....... 1,5+ 0,5 mg/dia 23+ 6,5 mg/dia <0,05
Vit. B,, 5,1+ 1,6 ug/dia 6,2 + 5 mg/dia NS
Acido félico 116,5 + 56,3 mg/dia 180,5 + 78 mg/dia <0,05
Niacina 26,9 + 6,2 mg/dia 28,4 + 6,4 mg/dia NS
ZINC oottt 10,8 + 3,4 mg/dia 9,3+ 3,5 mg/dia NS
[ (1= (0 T 10,4 + 2,7 mg/dia 9,7 + 4,5 mg/dia NS
Cdcio....... 702,9 + 363 mg/dia 942,4 + 327 mg/dia < 0,05
Yodo......... 333,9 + 236 pg/dia 420,6 + 233 p/dia NS
Sodio 1.298 + 597 mg/dia 1.088 + 490 mg/dia NS
Potasio 2.416 + 643 mg/dia 2.681 + 696 mg/dia NS

La valoracién de la ingesta de macronutrientes (ta-
bla I) mostré una ingesta de calorias superior en el
grupo de pacientes tumorales (1.545,3 + 359 cal/dia
frentea 1.264,4 + 240 cal/dia; p < 0,05). Laingestade
hidratos de carbono también fue superior en €l grupo
de pacientes tumorales (177,9 £ 57,9 g/dia frente a
135,9 + 38,5 g/dia; p < 0,05), asi como laingesta de
grasas totales (58,2 + 18,4 g/diafrente a 45,9 + 15,4
g/dia; p < 0,05) sobre todo a expensas de las grasas
saturadas (19,4 + 7,7 g/diafrente a 11,9 + 6,1 g/dia;
p < 0,05). Los pacientes tumorales mostraron también
un consumo significativamente superior de colesterol.
No se detectaron diferencias en €l resto de macronu-
trientes. No existieron diferencias en la distribucion
del valor caldrico total de los diferentes nutrientes,
carbohidratos (tumorales 45,8% VCT frente a 42,8%
VCT controles; n.s), proteinas (tumorales 34% VCT
frente a 31,8% VCT controles; n.s), y grasas totales
(tumorales 20,2% VCT vs 25,4, 8% VCT controles;
n.s). Laingesta de proteinas corregida por peso fue si-
milar en ambos grupos (1,12 + 0,8 g/kg/dia tumorales
frentea 1,02 + 0,6 g/kg/dia controles; n.s).

Enlatablall se muestran losresultados de lainges-
ta de micronutrientes. Se detectaron diferencias en la
ingesta de vitaminas, asi |os pacientes tumorales in-
gieren menos vitamina C (59,4 + 18,5 mg/dia tumora-
les frente a 141,5 + 83 mg/dia controles; p < 0,05),
acido fdlico (116,5 + 56,3 mg/dia frente a 180,5 +
78,5 mg/dia; p < 0,05), y vitamina B, (1,53 + 0,5
mg/dia frente a 23,9 + 6,5 g/dia; p < 0,05). En lain-
gesta de minerales los pacientes tumorales ingieren
menos calcio (702,9 + 363 mg/dia frente a 942,4 +
327 mg/dia; p < 0,05), no se detectaron diferencias es-
tadisticamente significativas en € resto de minerales.

Discusion

Nuestro estudio muestra cdmo |los pacientes tumo-
rales presentan un aumento en la ingesta cal6rica, a
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expensas de un aumento de la ingesta de hidratos de
carbono y grasas. Ademés existe una disminucion en
la ingesta de determinados micronutrientes como la
vitamina C, B,, acido fdlico y calcio.

L as alteraciones en la ingesta de macronutrientes
ya han sido descritas en otros estudios. De Stefani y
cols.s detectaron un aumento de la ingesta de calorias
en los pacientes tumorales, con una ingesta superior
frente alos controles de 380 cal/dia un dato muy simi-
lar al encontrado en nuestro trabajo (280 cal/dia). En
este trabajo° se encontraron también mayores ingestas
en las cantidades de grasas totales, pero alainversa
gue en nuestros datos la ingesta de hidratos de carbo-
no fue inferior en el grupo de tumorales. Otra de las
diferencias encontradas con respecto a nuestros datos
es la mayor ingesta de grasas polinsaturadas en pa-
cientes tumorales, en nuestro grupo la diferenciaen la
ingesta de grasas fue a expensas de las grasas satura-
das a favor de los pacientes tumorales. En el trabajo
de De Stefani y colss laingesta de proteinas fue tam-
bién superior en los pacientes tumorales, en nuestro
grupo laingesta fue similar incluso corregida por peso
del paciente. La ingesta de colesterol también fue su-
perior en los pacientes tumorales como en el estudio
previamente citado.

En otros trabajos ya se habia detectado previamente
esta relacion entre laingesta de grasas y el cancer de
via aerodigestiva®”, sobre todo con laingesta de gra-
sas saturadas. No parece tan claralarelacion con la
ingesta de proteinas, existen estudios que han demos-
trado la relacién entre este tipo de tumores 'y la baja
ingesta de proteinas®, otros que no consiguen demos-
trar ninguna relacién®, mientras otros encuentran una
relacion positivar. La relacion con la ingesta de otros
macronutrientes no se han encontrado, en estos mo-
mentos los estudios se centran en laingesta de grasas,
sobre todo en la proporcion de grasas saturadas y po-
linsaturadas. En estos ultimos afios se ha detectado
como laingesta de grasas polinsaturadas derivadas de

D.A.deLuisy cols.



pescado disminuye el riesgo de cancer de via aerodi-
gestiva alta, mostrandose riesgos relativos de 1,98 en
|as personas que toman menos de unavez pescado ala
semana, al gjustar posteriormente los resultados se
detect6 como se convertia en un mejor predictor la
proporcion grasas polinsaturadas/grasas saturadas que
la propia frecuencia semanal de ingesta de pescado.

En la literatura los datos son més claros en lo que
respecta a micronutrientes sobre todo al grupo de vita-
minas antioxidantes, siendo mdltiples las revisiones
sobre el temat-*2. En €l estudio de De Stefanis se mos-
tr6 una mayor ingesta de vitamina C en los controles
(diferencia de 30 mg/dia), en nuestro estudio lainges-
ta fue también superior en € grupo de controles pero
en una mayor cuantia (diferencia de 80 mg/dia). Esta
relacion con la vitamina C esta en consonancia con
|os estudios que muestran una disminucion del riesgo
en personas con alto consumo de frutas y vegetales,
esta relacion se ha constatado en diferentes éreas geo-
graficas como Italia, China, Uruguay, Poloniae India
En algunos de estos estudios se ha demostrado que la
relacion es mayor con el consumo de determinados
productos, de este modo en el estudio realizado en
China® lamayor disminucién del riesgo se asocio con
el consumo de naranjas. No obstante, no solo se rela-
ciona la disminucion del riesgo con el aumento del
consumo de frutas del grupo de los citricos, sino tam-
bién con el aumento del consumo de vegetales. De
nuevo €l estudio realizado en China®, demostré cémo
esta disminucion del riesgo se relacionaba con deter-
minados vegetales como son aquellos de hoja verde
oscuray también el gjo.

De todas las vitaminas antioxidantes parece que la
vitamina que con maés claridad se ha relacionado su
bajo consumo con el aumento del riesgo de cancer de
via aerodigestiva alta es la vitamina C, con un aumen-
to del riesgo en los dos cuartiles més bagjos de inges-
tal*. Larelacién de la baja ingesta de antioxidantes
con los tumores de via aerodigestiva es plausible bio-
|6gicamente, ya que estas sustancias podrian prevenir
|a oxidacién generada en la mucosa por € tabaco y al-
cohol que consumen estos pacientes. En nuestro tra-
bajo los pacientes tumoral es mostraron una menor in-
gesta de folico y vitamina B,, no encontrandose este
dato en ningun otro trabajo realizado previamente.

L os trabajos sobre ingesta de minerales no ha apor-
tado ningun dato relevante, en algunos estudios lain-
gesta de zinc y hierro mostraron una relacién inversa
con € riesgo de cancer®s, sin poder explicar estarela
€ion con ninguna hipétesis bioldgica. En nuestro estu-

dio los controles mostraron una mayor ingesta de
cacio.

En conclusién, los pacientes con tumores de via ae-
reodigestiva alta consumen una mayor cantidad de ca-
lorias, grasas saturadas y carbohidratos, asi como una
menor cantidad de vitamina C, félico, vitaminaB,, y
cacio.

Referencias

1. LuisDA, Aller R, Cabezas G, Terroba C y Cuellar L: Estado
nutricional en pacientes con tumores de cuello. Nutricion Cli-
nicay Dietética, 2000, 2:21-26.

2. Luis DA, Cabezas G, Terroba Cy Cuellar L: Valoracion ant-
ropomeétrica nutricional utilizando dos tablas de referencia en
pacientes con tumores de cabezay cuello. Nutricion Hospita-
laria, 2000, 3:114-118.

3. Esteve J, Ribali E, Pequignot G, Terracini B, Merletti F, Cro-
signani P, Ascunce N, Zubiri L, Blanchet Fy Raymond L:
Diet and cancers of the larynx and hypopharynx: the IARC
multi-center study in southwestern Europe. Cancer and Cau-
ses and Control, 1996, 7:240-252.

4. Mataix Jy Manas M: Tablas de composicién de alimentos es-
pafioles. 3.2 Ed. Ed: University of Granada, 1998.

5. De Stefani E, Ronco A, Mendilaharsu M y Deneo-Pellegrini:
Diet and risk of cancer of the upper aereodigestive tract-1.
Nutrients. Oral Oncol, 1999, 35:22-26.

6. Gao YT, McLaughlin JK, Gridley G, Blot WJ, Ji BT, Dai Qy
Fraumeni JF: Risk factors for esophageal cancer in Shanghai,
China. Role of diet and nutrients. Internat J of Cancer, 1994,
58:197-202.

7. Freudenheim JL, Graham S, Byers: Diet, smoking, and alco-
hol in cancer of the larynx: A case-control study. Nutr Cancer,
1992, 17:33-45.

8. Zatonski W, Becher H, LissowskaJy Wahrendorf J: Tobacco,
acohol, and diet in the etiology of laryngeal cancer: a popula
tion-based case-control study. Cancer Causes Control, 1991,
2:3-10.

9. Graham S, Mettlin C, Marshall J Priore R, Rzepka T y Shedd
DP: Dietary factors in the epidemiology of cancer of the
larynx. A J Epidemiol, 1981, 113:675-680.

10. Notani PN, Jayant K. Role of the diet in upper aerodigestive
tract cancers. Nutr Cancer 1987; 10:103-113.

11. Steinmetz KA y Potter JD: Vegetables, fruit and cancer 11-
Mechanisms. Cancer Causes and Control, 1991, 2:427-442.

12. World Cancer Research Fund in association with American
Institute of Cancer Research: Food, Nutrition and the Preven-
tion of Cancer: a Global Perspective. World Cancer Resarch
Fund, 1997.

13. Zheng W, Blot WJy Shu X: Diet and other risk factors for
laryngeal cancer in Shangai, China. AM J Epidemiol, 1992,
136:178-181.

14. Ribali E, Kaaks Ry Esteve J Nutrition and laryngeal cancer.
Cancer Causes and Control, 1996, 7:147-156.

15. Rogers MAM, Thomas DB, Davis S, Vaughan TL y Nevissi
AE: A case control study of element levels and cancer of the
upper aerodigestive tract. Cancer Epidemiol Biomark Prev,
1993, 2:305-312.

Ingestaora de 24 horas de pacientes con
tumores de via aerodigestiva dta

Nutr. Hosp. (2001) 16 (6) 280-283 283



Nutr. Hosp. (2001) XV (6) 284-285
ISSN 0212-1611 » CODEN NUHOEQ
SV.R.318

Cartaal director

Nutricié
Hospitalaria

Conocimiento y actitud sobrela desviacion en la practica clinica medica
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Sr. Director:

El concepto de error médico tiene diferentes acep-
ciones”. En la actualidad se prefiere la denominacion
de desviacion al término error, por la posible implica
cion legal asociada a este significado.

En 1991 investigadores de la Harvard Medical
School publicaron una serie de articulos sobre los
eventos adversos, o simplemente desviacion en la
practica médica? °. En conjunto, en estas publicacio-
nes se concluye que la frecuencia de la desviacion
meédica oscila entre un 2,9% y un 3,7%. En Espafia el
problema no ha sido abordado.

En una encuesta transversal describimos el conoci-
miento y la actitud que tienen los médicos de un hos-
pital espafiol detercer nivel acercade ladesviacién en
la préacticamédica

De una poblacion de 370 médicos de plantillay re-
sidentes del Hospital Universitario de Canarias se se-
lecciond por muestreo aleatorio simple una muestra
representativa de 270 meédicos, incluido e 20% asu-
mido de pérdida (54 médicos). El error de estimacion
se estableci6 en el 3%, la potencia se establecié en €l
80%y el nivel de confianza en el 95%.

Cada médico de la muestra recibi6 un cuestionario.
Este consta de dos partes, unas instruccionesy 8 pre-
guntas con formato variable. En las instrucciones se
indica que es anénimo y fechay lugar para entregar
una vez cumplimentado. Se realiz6 en septiembre de
2000.

Las preguntas 1y 2 aluden alafrecuenciay grave-
dad con la que piensan que ocurren las desviaciones
médicas. La pregunta 3 cuestiona sobre el concepto
de desviacién médica. Las preguntas 4 y 5 intentan
medir las causas de falta de comunicacion sobre el
problemay larepercusién que tiene el problemaen la
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conciencia del médico, la pregunta 6 pretende medir
como se toma las decisiones en presencia de un caso
problema. Por Ultimo, las preguntas 7 y 8 cuestionan
sobre €l mejor método para informar, registrar y ana-
lizar los casos de desviacion.

Lamuestra se estratifico de acuerdo con |os afios de
gjercicio profesional en dos categorias: superior o in-
ferior a 10 afios. Las comparaciones de proporciones
de respuesta entre ambos grupos se realizaron con la
prueba x2. Se consideraron significativos € contraste
con p < 0,05.

Contestaron al cuestionario y lo entregaron 86 mé-
dicos (23,2% de la poblacién médica del centro), que
es un 39,8% de lamuestra calculada. Debido aesto, la
potencia queda finalmente en el 63%. Por tanto, la ca-
pacidad de generalizacion de los resultados queda res-
tringida a los médicos que entregaron €l cuestionario
y sus datos analizados.

La tabla | muestra los porcentgjes de respuesta en
cada pregunta. Podemos concluir que, por un lado,
los médicos interesados lo consideran un problema
frecuente, que afecta el sentido de responsabilidad y
culpabilidad del 90% de los facultativos, por otro
lado las decisiones diagndsticas o terapéuticas se
realizan individualmente, con el asesoramiento de
los compafieros en las sesiones clinicas, no recono-
ciéndose para la toma de decisiones la antigliedad,
la experiencia o la jerarquia. Por Ultimo, descono-
cen quien es el responsable del control y registro de
la desviacién médica
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Tablal
Resultado al cuestionario enviado a médicos de un hospital terciario sobre lo errores médicos

N.° de pregunta

Respuesta mas significativa

12 ¢Qué frecuencia estimas que hay de errores médicos
en un hospital?

22 ;Queé frecuencia estimas, de éstos, ocurren casos con
resultado grave o muerte por |os errores médicos en
los ingresados?

32 ¢Qué o cudes definicion(es) te gustan més parael
error médico?

42 ;Por qué crees que no se comentan los errores
médicos?

5.2  ¢Repercute interiormente la conciencia de un error
propio?

6.2 ¢Enun caso problemacon cud o cudlesdelas
siguientes afirmaciones estds més identificado?

72 ¢Como deben mangjarse los errores médicos en tu
opinion?

8.2 ¢Debe haber constancia de |os errores?

Un 65% de los encuestados estiman la frecuencia entre el
10y 21% de los ingresos.

Un 73% estiman que hay unamortalidad entre 1y 10%o de
los errores.

Un 65% aceptan |a propuesta de definiclon de error médico
“un fallo o complicacion en laevolucion clinicade un
paciente por equivocacion del médico en unaorden o
actuacion terapéutica’.

Un 46% estiman que no se comenta habitualmente el error
médico por verglienza'y un 33% por miedo a una demanda
judicial.

Un 84% aceptan la conciencia de un error médico, les

afectaen concienciasi ha habido repercusion clinica

Un 47% afirma que un médico de plantilla puede decidir la
conducta oida la opinién del equipo en sesién clinica.

Un 48% contesta que |os errores médicos deben analizarse
aisladamente por el médico responsable sin darle
publicidad.

No hay ninguna propuesta dominante, eincluso se
consideraimprudente.
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Comentario al articulo

Long-term total parenteral nutrition with growth, development and
positive nitrogen balance. Surgery 1968. 64:134-142

Dudrick SJ, Wilmore DW, Vars HM, Rhoads, JE

José Antonio Irles Rocamora, Sevilla

En este articulo, los autores resumen la experiencia
de sus estudios en pacientes y animal es de experimen-
tacién alimentados con nutricion parenteral total
(NPT), demostrando, por primera vez, la posibilidad
de mantener el crecimiento y metabolismo tisular du-
rante periodos de tiempo prolongados solamente con
nutricion parenteral y que, desde el punto de vista de
lanutricion celular, hay escasa diferencia entre la ad-
ministracion enteral o parenteral de los nutrientes.

En este trabajo se describe la evolucién de 30 pa-
cientes quirdrgicos o con enfermedades gastrointesti-
nales que reciben nutricién parenteral total hasta un
maximo de 200 dias. El tratamiento consistié en una
solucion de hidrolizado de fibrinay glucosa, prepara
daen lafarmacia del hospital, con un contenido cal 6-
rico de 2.400 a 4.500 kcal/dia, que se instaurd de for-
ma progresiva. La solucion contenia ademas 15
vitaminasy 12 minerales. Cuando fue posible, se afia
dieron pequefias cantidades de nutricion oral para fa-
vorecer €l trofismo intestinal. La perfusion de esa so-
lucién se realiz6 durante un periodo de 21-23 horas a
dia, mediante el acceso percutaneo através de lavena
yugular o subclavia, cuidando € catéter con solucion
iodada cada 3 dias. Se realizaron controles diarios de
peso, balance hidrico y controles metabdlicos periddi-
cos. En estos pacientes se observé la curacion de las
heridas quirdrgicas o de fistulas enterales, junto con
aumento de peso corporal, de fuerza muscular y de
actividad fisica.

En el estudio experimental con seis perros (cacho-
rros beagle de 12 semanas) pudo demostrarse durante
un periodo de 256 dias un desarrollo corporal normal
hasta alcanzar el pesoy talladel adulto, siendo € cre-
cimiento similar con una nutricién isocal orica-isopro-
teica administrada por viaoral o parenteral.

Por primera vez en la década de | os afios 60 se abre
la posibilidad de obtener la cicatrizacion de heridas
quirdrgicas y de un desarrollo postoperatorio normal
cuando la aimentacion oral enteral esimposible oin-
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suficiente. La administracion por periodos cercanos a
24 h/dia, superiores a los hasta entonces empleados,
mejoraba la toleranciay eficiencia metabdlica de los
nutrientes y ademas permitia cierto tiempo para €l
gjercicio fisico y el juego diariamente, considerados
como factores contribuyentes al anabolismo celular.
Simultdneamente se demuestra ademés |a posibilidad
de conseguir €l desarrollo y crecimiento corporal nor-
mal desde las primeras etapas de la vida, exclusiva-
mente con nutricién parenteral.

Después de més de 30 afios los principios de este
trabajo pionero siguen manteniendo su vigencia, si
bien la modificacion de los materiales y soluciones
empleados y el tiempo de tratamiento con NPT se ha
prolongado notoriamente. La NPT contindia siendo
una parte esencial del tratamiento en situaciones de
estrés y catabolismo asi como de anabolismo en pa-
cientes de cualquier edad. La composicion de las so-
luciones y mezclas de NPT son méas completas tanto
en macronutrientes, que han incorporado diferentes ti-
pos de grasas, soluciones de aminoacidos y nutrientes
esenciales. En los Ultimos afios ha surgido € concepto
de farmaco-nutriente en la idea de que aprovechar €l
efecto “farmacoldgico” de algunos nutrientes con la
intencién de favorecer el metabolismo celular, espe-
cialmente en situaciones catabdlicas asi como la utili-
zacion de sustancias como la hormona de crecimiento
y €l IGF-1 como factores estimuladores del anabolis-
mo y delaretencién de nitrégeno. Aunque los resulta-
dos iniciales no son optimistas, indican las nuevas
oportunidades de controlar la respuesta metabdlica al
ayunoy laagresion.

La duracion de la nutricion se ha prolongado, pa-
sando de pocas semanas a afios, existiendo en la ac-
tualidad casos de nifios y adultos con més de 27 afios
de tratamiento. En esta situacion de nutricion parente-
ral prolongada, han emergido nuevos problemas co-
mo |a osteopatia metabdlica, sin una solucién Gptima,
0 las complicaciones de las técnicas del abordaje ve-



Nnoso que en ocasiones limitan la eficacia de la NPT,
por las complicaciones infecciosas del catéter o la
trombosis venosa, cuando el tratamiento debe prolon-
garse durante afios. En €l abordaje de estos problemas
conviene recordar una frase de uno de los autores de
este articulo: “los clinicos, con la ayuda de personas
preparadas en ciencias basicas, deben buscar en € la-
boratorio soluciones alos problemas de los pacientes,
para después aplicarlas alos enfermos’.

La NPT, un método de tratamiento desarrollado
inicialmente por cirujanos, se ha convertido en una
técnica de inestimable valor con la incorporacion de
equipos profesionales multidisciplinares de nutricion
clinica, que han permitido extender €l uso de la NPT,
en la mayoria de los hospitales en |os paises desarro-
llados, hasta el propio domicilio del paciente convir-
tiéndose en un método de soporte vital en los enfer-
mos con intestino corto o fistulas digestivas e incluso
permitiendo una vida social activa de los pacientes
gue antes tenia una esperanza de vida muy corta.
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Long-term total parenteral nutrition with growth,
development, and positive nitrogen halance:
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Philadelphia, P.A. From the Department of Surgery and the Harrison
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The best route for satisfying nutritional
requirements is the gastrointestinal tract.
However, when its use is precluded for
prolonged periods, parenteral alimentation
becomes necessary and is common clinical
practice with the use of carbohydrate,
amino acid, vitamin, and electrolyte solu-
tions. Limited positive nitrogen balance
has been achieved in several short-term
periods of total intravenous feeding.! ®.
However, rarely if ever, has a patient gai-
ned weight and passed into a significant
and continuing anabolic state with paren-
teral nutrition alone.

The purpose of this work has been to
determine if tissue maintenance and synt-
hesis and growth could be achieved exclu-
gively by intravenous infusion of bhasic nu-
trients for prolonged periods of time.

This study supported by United States Public Health
Service Grants No. 5-P01-AM-04825-07 and No. 5-
201-GM-01540-02.

Presented at the Twenty-ninth Annual Meeting of
the Society of University Surgeons, New York, N. Y,,
Feb. 8-10, 1968.

Laboratory studies

Six male pedigreed heagle puppies were
fed entirely intravenously for 72 o 256
days and compared with their orally fed
littermates. After weaning at 8 weeks of
age, the puppies were paired according to
their size and compared with their orally
fed litterately in metabolic cages, and fed
a standard oral ration to determine their
individual growth rates. At 12 weeks of
age a No. 24 vinyl catheter was inserted
into an external jugular vein and threaded
in to the superior vena cava of one mem-
ber of each pair. The proximal end of the
catheter was directed subcutaneously with
a trocar and brought out through a punc-
ture wound in the skin hetween the scapu-
las. A blunt No. 21 needle was inserted in-
to the catheter and secured to the puppy’s
back by a stainless stell support assembly
and canvas harness.

A peristaltic pump propelled the nu-
trient solution through a counterbalanced
delivery apparatus which allowed the ani-
mal freedom of movement in his cage.

The solutions, infused over a 21 to 23
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hour period daily, consisted of glucose, fi-
brin hydrolysate, and all the vitamins and
minerals recommended for frowth in dogs.
In the dietary regimens which included
fat, the emulsion was infused separately
over a 2 to 3 hour period. The experimen-
tal animals were disconnected from the
delivery apparatus the remaining 1/2 to 1
hour daily for exercise and play. The
littermate controls were fed orally at the
same caloric level. The compositions of
the three intravenous rations studied and

the oral control diet were modified from
the recommended oral requirements for
growing puppies (Table I). The vitamin
and mineral content of all the intravenous
diets were constant (Tablas IT and III).
The 6 intravenously fed puppies outs-
tripped their controls in weight gain and
matched them in skeletal growth, develop-
ment, and activity for study periods of 72,
100 (3 puppies), 235, and 256 days?? (¥igs.
1 and 2). No significant differences were
observed in growth rates or weight gain

Tabla I. Compositions of the oral control diet and the three intravenous diets studied
compared with the diet for growing puppies recommended by the Food and Nutrition Board,
National Research Council

Oral Intravenous Oral
(recommended) Balanced Essential Fat-free (control)
Protein
(Gm./Kg./day) 8.8 4.0 4.0 4.0 10.5
Carbohydrate
(Gm./Kg./day) 15.9 25.0 30.0 31.0 18.0
Fat
(Gm./Kg./day) 2.6 2.6 0.6 0.0 3.3
Calories
(Kcal./Kg./day) 140-200 140 140 140 140
Water
(c.c./Kg./day) - 130-190 130-160 130-160 100-140
r—— when results of the three intravenous
Table II. Vitamins diets studied were compared.
Oral recom-
mended  Intravenous Clinical studies
A (LU./Kg./day) 200 100 Thirty patients with chronic complicated
D (.U./Kg./day 20 10 gastrointestinal disease have been suppor-
E (LU./Kg./day 2.2 0.05 ted exclusively by vein with 2,400 to 4,500
Thiamine calories per day for 10 to 200 days. The
[(mg./Rg./day) 0.03 0.5 parenteral solution, consisting of 20 per-
Riboflavin
(mg./Kg./day) 0.09 0.1 Table III. Minerals
Pyridoxine
(mg./Kg./day) 0.05 0.15 Oral
Niacin (mg./Kg./day) 0.4 0.1 recommended Intravenous
Pantothenic acid (mg./Kg./day) (mg./Kg./day)
(mg./Kg./day) 0.1 0.25 .
C (mg./Kg./day) - 5.0 Sodmn.l 210 100
B,, (mg./Kg./day) 0.0013 0.003 Potassium 440 115
K (mg./Kg./day) - 0.1 (,hlo.rlde 315 225
Folic acid 0.015 Calcium 530 72
(mg./Kg./day) 0.009 Phosphgrus 440 58
Choline (mg./Kg./day) 60 25 Magnesium 22 4
Biotin (mg./Kg./day) - 0.007 I{' on 1.3 . 0-05_8
PABA (mg./Kg./day) - 2.0 Cooper 0.16 0.065
Cobalt 0.055 0.041
*The dosages of the first nine vitamins were Manganese 0.22 0.14
determined by their rations in a commercially Zine 0.22 0.14
available preparation (M.V.I1.-U.S. Vitamin and Iodine 0.066 0.046

Pharmaceutical Corporation, New York, N. Y.).
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Fig. 1. Animal receiving total intravenous nutri-
tion (above) for 100 days compared with the
isocalorically fed oral control. Stippled area on
weight curve indicates normal range of growth
for beable puppies.

cent glucose, 5 percent fibrin hydrolysate,
electrolytes, trace minerals, and vitamins,
was infused continuously through an ind-
welling catheter placed percutaneously in
the external jugular or subclavian vein
and directed into the superior vena cava.
To preserve long-term catheter sterility
and minimize contamination by way of
the catheter tract, every 3 days an iodine
solution was used to prepare the skin, an-
tibiotic ointment was applied tot he cathe-
ter exit site, and an occlusive sterile dres-
sing was replaced.

The basic nutrient solution, containing
1,000 calories and 6 Gm. of nitrogen per

Fig. 2. This animal (above) fed intravenously for
235 days doubled his weight on the balanced diet
in 12 weeks. At that point, fat was omitted with
no apparent change in his growth rate or deve-
lopment.

1,000 c.c.,, was prepared by the hospital’s
manufacturing pharmacist from fibrin hy-
drolysate and anhydrous glucose. Each
morning the mineral requirements were
determined, and appropriate electrolyte
concentrates, vitamins, and trace elements
were added. Starting at established levels
of fluid metabolism and carbohydrate uti-
lization (2,400 c.c.), the parenteral mixture
was gradually increased to levels of tole-
rance (up to 4,500 c.c.). For maximum ef-
ficiency, the solution was administered as
constantly as possible. Daily determina-
tions of the patient’s weight, fluid balance,
urine sugar concentration, and regular se-
rum electrolytes were basic guides for sa-
fe administration of the intravenous solu-
tion.

Positive nitrogen balance was achieved
in all patients with associated wound hea-
ling, fistula closure (¥ig. 3), weight gain
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Nitrogen Balance _+ 3.1groms

Intravenous
Calories

TN IR TN TN
5 10 15 20 25 30 35 40 45
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Fig. 3. Metabolic events accompanyng parenteral
nutrition in a patient with multiple fistulas and
short bowell syndrome. Eleven of 14 enterocuta-
neous fistulas closed during total intravenous the-
rapy.

(Fig. 4), and increased strength and acti-
vity. In the first 6 patients with long-term
treatment, metabolic studies demonstrated
significant positive balance in the presen-
ce of a variety of generally catabolic clini-
cal situations (Table IV).

The most dramatic result of total intra-
venous nutrition was the normal growth
and development of a 1.8 kilogram infant
with near-total small bowel atresia. Du-
ring the first 44 days when gastrointesti-
nal dysfunction precluded enteral feeding,
total parenteral alimentation was accom-
panied by increases of 1.4 kilograms in
weight, 6.3 cm. in length, and 5.0 cm. in
head circumference.! At this time, small
enteral feedings were started to stimulate
small bowel adaptation. However, intrave-
nous alimentation was required to provide
sufficient nutrients to double the infant’s
weight in 75 days (Fig. 5).

45T Body Weight

ew. 33yo Q achalosia

401

Kg

Daily mean

Nitrogen given I7.1gm
Calories given 2500
Nitrogen given+6.9gm|

Nitrogen Balance

4000T

Intravenous  Calories

2000}
1000}

T

0 5 20 25 30

Day of treatment

Fig. 4. Continued weight gain and positive nitro-
gen balance accompanied complete healing of a
250 c.c. staphylococcal abscess in this patient
with achalasia and tuberculosis.

Discussion

From the standpoint of cellular nutri-
tion, it makes little difference whether nu-
trients are given by the enteral or parente-
ral route.* With parenteral nutrients the
problems of toxicity and availability are
accentuated and the additional require-
ments of sterility and nonpyrogenicity are
imposed. The toxicity problems are avoi-
ded by determining a safe level of infu-
sion for each nutrient, based upon oral re-
quirements and modified by knowledge of
its absorption, utilization, and excretion.
Because of the current unavailability of an
intravenous fat emulsion for clinical use
in this country, “complete” parenteral

Table IV. Metabolic data obtained in the first 6 paients given long-term total parenteral nutritions

Patient Sex Age Diagnosis Operation

J. d. M 28 Regional enteritis Bypass*

C.D. M 77 Pyloric stenosis Subtotal gastrectomy*
I G ¥ 47 Small bowel obstruction Lysis of adhesions*
R. R. ¥ 23 Traumatic pancreatitis Pancreatic drainage
EW. ¥ 34 Achalasia Esophagomyotomy
M. S. M 52 Regional enteritis Small bowel resection

Total for entire series
Mean (total series)

*Operation during study period.
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Total intravenous therapy

Fluid volume Calories Nitrogen Nitrogen balance
Days (c.c./day) (Kcal./day) (Gm./day) (Gm./day)
15 4,000 2,760 25.1 +3.6
16 3,100 2,250 16.9 +2.2
25 4,500 3,300 18.7 +2.0
28 3,200 3,060 19.1 +4.8
40 3,100 2,500 171 +6.9
48 3,400 3,020 16.3 +3.1
172 598,900 490,350 3,116 +700
28.6 3,500 2,850 18.1 +4.1
ar . References
Body Weight
I 1. Beal, J. M., Payne, M. A,, Gilder, H., Johnson,
37 G., Jr, and Carver, W. L.: Experience with admi-
T ‘ _ nistration of an intravenous fat emulsion to sur-
kg 2l ) intravenous intake gical patients, Metabolism 6: 673, 1957.
| Nitrogen Given 2. Dudrick, 8. J.,, Rhoads, J. E., and Vars, H. M.:
Growth of puppies receiving all nutritional re-
ar quirements by vein, Forschritte der Parenteral
T Ernahrung 2: 16, 1967.
G"; Og" . 3. Dudrick, S. J., Wilmore, D. W., and Vars, H. M.:
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300 tients, S. Forum 18: 356, 1967.
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Fig. 5, Growth and development of an infant fo-
llowing intravenous nutrition. Small enteral fee-
dings begun at 45 days to stimulate bowel adap-
tation provided negligible calories and nitrogen.

diets in isotonic form are generally not
possible. Whit hypertonic solutions, all es-
sential nutrients can be provided without
exceeding daily fluid requirements. Infu-
sion into the superior vena cava allows ra-
pid dilution and peripheral distribution of
the nutrients at isotonic concentration. Fi-
nally, development of a sterile technique
for catheter placement,” together with
aseptic safeguards in manufacture and ad-
ministration of solutions, insures sterility
during long-term intravenous infusions.

Summary

This is the first demonstration that
growth, development, and positive nitro-
gen balance can he achieved by long-term
total parenteral nutrition in animals and
man.

Technical assistance was given by Jo Ann
Nallinger, R.N., Merle Reidenberg, Laura D.
Robinson, and Stanley Serlick, B.S.

tient, Philadelphia, 1959, W. B. Saunden Com-
pany, p. 447.

7. Wilmore, D. W, and Dudrick, 8. J.: Prevention
of cannular sepsis'preliminary report, New En-
gland J. Med. 277: 433, 1967.

8. Wilmore, D. W., and Dudrick, 8. J.: Growth and
development of an infant receiving all nutrients
exclusively by vein, J. A. M. A. 203: 860, 1968.

Discussion

Dr. John Border (Buffalo, N. Y.). I think the-
se are really fascinating results. However, the
authors have not placed much stress on their
use of a 24 hour infusion. I suspect this might
constitute a major part of the difference bet-
ween their successful use of intravenous infu-
sions for caloric and protein maintenance and
the previous failures. Serum amino acids are
maintained physiologically within relatively na-
rrow limits. This occurs, in part, because of
storage in all tissues. However, the major part
of this control resides in the tremendous capa-
city of the liver for deamination and glyconeo-
genesis. Thus, if we give our amino acids over
a small fraction of the day, we can expect a
major portion of them to be converted to glu-
cose. Further, since the capacity for storage of
glucose as glucogen is very limited, we can ex-
pect a significant portion of the glucose given
over a small portion of the day to be irrever-
sibly converted to fatty acids. All previous re-
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ports of the use of intravenous calories and
amino acids have been, to my knowledge, ba-
sed upon giving the material over roughly 8 to
12 hours periods. These have rather uniformly
failed to reveal use of the amino acids for pro-
tein synthesis. A second facet of this problem
has heen the demonstration that the amino
acid hydrolysate must be given simultaneously
with a sufficient quantity of glucose to get any
utilization. This has now rather clearly been
found to be dependent upon the insulin secre-
tion produced by the glucose. Insulin stimula-
tes the transport of amino acids into the cell
and stimulates protein synthesis in the carcass
at several levels.

Many of the same remarks may be made
about the alternating cycles of overhydration
and dehydration produced in our patients by
the usual 8 hour infusion of fluids.

Thus, it seems to me that the crucial diffe-
rence hetween your results and previous re-
sults is the 24 hour infusion. I wonder if you
have compared your infusion on a 24 hour ba-
sis with the same quentity of material given
over 8 or 12 hours.

Dr. Clarence Dennis (Brooklyn, N. Y.). My
associates and I in Brooklyn have been very
much interested in this program, and Dr. Grosz
and I have been doing this over a period of
more than 20 years. Although we have not
used hydrolysates, we have used 15 and 20 per-
cent glucose and covered it with insulin in the
same infusion.

We have heen very much impressed that we
can maintain caloric intake such as has been
described by Dr. Rhoads and his associates,
and have had some very striking results.

Recently we had a patient weighing 69
pounds, with ulcerative colitis in the acute pha-
se, who was taken in the course of 48 hours
from a total protein concentration of 3.2 to 6.6
Gm. percent, and at 60 hours had a proctoco-
lectomy followed by successful primary wound
healing and an ultimate recovery which went
very nicely.

One thing that has perplexed us very much
about this problem has been that the insulin re-
quirement is high at first'one unit per every 5
Gm., more or less, of glucose, but it goes down
in the course of the next few days, and if one
doesn’t watch the situation, he will have trou-
ble with hypoglycemic shock.

We have found many of our patients to have
a total disappearance of the requirement for

292 Nutr. Hosp. (2001) 16 (6) 286-292

added insulin in the course of 3 or 4 days, and
wonder if this group has had the same expe-
rience and whether they have any ideas about
what the mechanism is.

Dr. Dudrick (closing). Dr. Dennis, we have
not routinely added insulin to these infusions.
We can generally administer 2,400 c.c. contai-
ning 2,400 calories initially to all patients wit-
hout glycosuria, and we have not added insulin
unless the patient had diabetes. In some pa-
tients with diabetes we have substituted fruc-
tose for glucose.

The solutions are infused continuously over
24 hours to take full advantage of the day. In
this manner the rate of glucose infusion is re-
gulated to comply with the inherent rate of
maximum utilization, which varies between 0.5
and 0.9 Gm. per kilogram per hour. Should the
infusion be interrupted or fall behind schedule,
a compensatory increase in the infusion rate
will not bhe tolerated by the patient'glycosuria
with osmotic diuresis will occur’and should not
be attempted. If a relatively large amount of
glucose is not given, we believe that there is
decreased amino acid utilization for protein
synthesis, with oxidation of the amino acid
substrates for energy. If hypertonic sugar is
not given to satisfy caloric requirements, ami-
no acids are not of much value bhecause they
wil be metabolized in the same fashion as glu-
cose at greater expense.

We have not yet done endogenous insulin
studies in any sophisticated manner, but we do
know that if we start infusing 2,400 calories to
a patient, and the next day or so increase to
2,800 calories, he might spill a trace to 2+ su-
gar in urine. If this a accepted for a day or 2,
there seems to be a pancreatic adjustment of
insulin secretion, the patient will stop spilling
sugar, and then glucose can be increased again
in stepwise fashion over a period of time as
previously mentioned from 2,400 calories up to
5,000 calories in some selected patients.

Another thing that can be done, if a patient
continues to “spill” after glucose is increased,
is to increase potassium. This has been known
to accompany sugar movement into the cell. In
our patients we are giving as much as 200 to
250 mEq. of potassium daily, if we get up to
the 4,000 calorie level. Large amounts of po-
tassium must be given in order for the interre-
lationship of glucose, potassium, amino acids,
and insulin to be optimal in incorporation of
nutrients into the cells and tissues.

J. A. IrlesRocamora
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Nutricion clinica: basesy
fundamentos

Editor: Alberto Mijan delaTorre. Edicio-
nes DOYMA.. 2000. 588 paginas.
ISBN 84-7592-652-5

El libro editado por Mijany en el que
participan mas de 50 autores espafiol es
aparece prologado por Khursheed N. Jegje-
ebhoy, que también contribuye con un ca-
pitulo, escrito en inglés, sobre composicién
corporal y evaluacion del estado nutritivo.

El libro esta dividido en cinco seccio-
nes, introduccion, nutricion y cuerpo hu-
mano, nutricién, érganosy sistemas, nu-
tricién y nutrientes, nutriciéon y
metodologia de la investigacién nutricio-
nal, apareciendo un total de 26 capitulos.

En la seccion nutricion y cuerpo hu-
mano se incluyen siete capitulos que des-
criben el efecto de la nutricion sobre la
composicion corporal y lafuncion, lares-
puesta a ayuno y ala enfermedad critica.

Aparece también |a anorexia debida a
la enfermedad organicay los conceptos
recientes sobre termogénesis y los fent-
menos de apoptosis.

La siguiente seccidn, compuesta por 10
capitulos, se dedicaalainfluenciade lanu-
tricién sobre lafuncion del organismoy en
las enfermedades. Se tratan en profundidad
los efectos positivos de la nutricién sobre la
inmunidad, el sistema nervioso central, la
funcién mental y el crecimiento, los efectos
negativos como causa del sindrome de re-
nutriciony e sindrome X.

Finalmente se analiza la nutricion e
hipoxia celular, estudios metabdlicos, le-
sion pancredticay envejecimiento.

En la siguiente seccién, dedicada a
nutricién y nutrientes, se habla de los nu-
trientes esenciales, de los radicales libres
y nutrientes antioxidantes, enfermedades
asociadas a estrés oxidativo, accion far-
macol égica de los nutrientes y los con-
ceptos dinamicos de la interaccion farma-
co-nutriciente. La Ultima seccioén,
dedicada a la nutricion y metodologia de
lainvestigacion nutricional, trata sobre el
efecto de la malnutricion sobre lamortali-
dad, método cientifico en nutricién clini-
ca, eleccion del tipo de estudio en investi-
gacion nutricional e interpretacion clinica
de datos y fuentes bibliograficas.

Este libro nos ofrece un punto de vista
diferente de lo que es la nutricién artifi-
cia y es vaido para todos los segmentos
profesionales que hoy dia tienen interés
enlanutricién.

El formato de cada capitulo es homo-
géneo y bien estructurado. Tanto €l indice
de comienzo como el indice de materias
que aparece a final del libro son exhausti-
vos lo que confiere a este tratado una gran
agilidad en su manejo.

Laedicion, realizada por Doymay pa-
trocinada por Nutricia, esta muy cuidada.
En su conjunto creo que es un libro que

no debe faltar en nuestras bibliotecas para
su consulta cotidiana. )
Jests Culebras

¢Qué es una alimentacion
sana? Reflexiones sobre
alimentacion y nutricion

E. Rojas Hidalgo. Grupo Aula Médica,

S.A. 200 péginas. Madrid, 2001.
ISBN 84-7885-266-2

El libro de Rojas es €l resultado de la
recopilacion de una serie de articulos, con-
ferencias y reflexiones sobre alimentacion
y nutricion. Algunos de los temas que se
exponen han aparecido ya en libros, revis-
tasy periddicosy otros han sido expuestos
en distintos foros académicos.

En total se recopilan 25 articulos in-
cluyendo temas histéricos (el fuego de la
vida, descubrimiento de la vitamina C),
aspectos bésicos (agua, oligosacéridos,
aceites, lipidos, fibra, vitaminas), temas
clinicos (diabetes, arteriosclerosis) y reco-
mendaciones sobre algunas alteraciones
relacionadas con la alimentacion (obesi-
dad, desnutricion). El libro esfacil de leer
porque el profesor Rojas se ha caracteri-
zado siempre por su amenidad. En un mo-
mento dado cualquier capitulo por si mis-
mo resultainteresante.

Jestis Culebras

Nutriologia Médica. 2.2
edicion. Fundacion
Mexicana para la Salud.

Editores: Esther Casanueva, Martha Kau-
fer-Horwitz, Ana Berta Pérez-Lizaur,
Pedro Arroyo. Editorial Médica Pana-
mericana. 720 paginas. Afio de edicion:
2001. PVP con IVA: 12.500 pesetas.

ISBN 84-7903-629-X
La primera edicion de Nutriologia

Médica fue concebida como un libro de

texto para introducir a los estudiantes de

medicina en e conocimiento nutriolégico
general; sin embargo, en la practicahare-
sultado ser un libro de consulta para todos
los médicos, nutriélogos, odontdlogos,
enfermeras y psicdlogos, entre otros, e in-
cluso para profesionales en pleno gjer-
cicio laboral. Por lo anterior, esta segunda
edicion ha profundizado mas en algunos
temas con el fin de ofrecer alos lectores
una vision mas amplia sobre la forma co-
mo influyen laaimentaciony lanutricion
en laexpresion del potencial genético alo

largo del ciclo de lavida, sin perder la vi-

sion preventivay aplicativa de la obra; es

decir, sin dejar de hacer énfasis en aque-

Ilas précticas que han mostrado ser efecti-

vas tanto en el campo clinico como en el

epidemiol 6gico para promover lasalud en

el amplio sentido del término y a mismo
tiempo evitar o retardar laaparicion delas
enfermedades mas comunes en los dife-
rentes grupos de edad. En este sentido es
importante Ilamar la atencién sobre lain-
clusion de un capitulo dedicado a la acti-
vidad fisica. Esta se debe tomar en cuenta
no solo por ser e componente mas impor-
tante y variable del gasto energético, sino
porque cada vez con mayor frecuenciare-
sulta ser un factor fundamental en la pre-
vencion de las enfermedades cronicas, de
maneratal que su evaluacion y su promo-
cién deben ser actividades obligatorias,
junto con el estudio de los hébitos alimen-
tarios, en la atencion tanto del individuo
sano como del enfermo.

Empresas de restauracion
alimentaria. Un sistema de
gestion global

M.2 del Mar Araluce Letamendia. 2001,
rastica, 15 x 21,5 cm, 262 paginas,
400 gramos, 3.400 pesetas.

ISBN: 84-7978-460-1.

Resulta incuestionable el gran cambio
y enorme crecimiento que el sector de la
alimentacién estd experimentando en los
paises desarrollados. Los cambios socia-
les, las nuevas formas de vida y sus hébi-
tos de consumo, el incremento de los via-
jes, las constantes variaciones en los
horarios de trabajo, € aumento del poder
adquisitivo hacen del comer fuera del ho-
gar una necesidad méas del hombre con-
temporaneo. Sin embargo, son pocos los
estudios que tratan de aplicar técnicas de
gestion a empresas de restauracion, y los
que lo hacen, se quedan en un estudio par-
cial sobre aspectos concretos.

Lapublicacion de este libro tiene funda-
mental mente dos objetivos, & primero: que
sirva de texto alos alumnos de la Diploma
tura de Nutricion Humanay Dietética que
se cursa actualmente en varias universida-
des; & segundo: transmitir los conceptos de
bechmarking y mejora continua de la cali-
dad, proporcionando a las empresas de res-
tauracion una metodologia de andlisis y or-
ganizacion que puedan gplicar. El trabgjo se
gpoya en & modelo de direccion estratégica
que permite una direccion flexible que, ana-
lizando las necesidades del entorno, define
productos y servicios de gran vaor afiadido
paralos clientes —redes y potenciales— y
& modo de gestionarlos.

Indice resumido: Conceptos béasicos
de gestion de empresas de servicios. El
sector de la restauracion colectiva. El di-
sefio del producto. La gestion de las acti-
vidades. L ogistica de entrada. Operacio-
nes. Logistica de salida. Comercializacion
y ventas. Servicio. Compras. Disefio y de-
sarrollo de la tecnologia. Politica de per-
sonal. Infraestructura.
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XVI1Il Congreso Nacional
de la Sociedad Espanola

de Nutricion Parenteral y Enteral
\%
IX Reunion de la

Sociedad Espanola de Nutricion

Ledn 14 - 17 Mayo 2002

Informacién completa en:
www . tilesa.es/senpe

sociedad espafiola de nutricion parenteral y enteral

PREMIO DE LA REAL ACADEMIA NACIONAL
DE MEDICINA A “NUTRICION HOSPITALARIA”

La Real Academia Nacional de Medicina ha acordado conceder
el premio José Garcia Sicilia a la revista NUTRICION HOSPITALARIA.
El galardon sera entregado a su director en la Sesién Solemne de
Apertura del Curso Académico, el proximo dia 15 de Enero de 2002.
En el siguiente numero daremos informacion completa
de la concesion del premio.
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