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Summary
<o
Nutritional intake is often compromised in elderly, multimorbid patients. Enteral nutritio ) by means of oral nutritional

supplements (ONS) and tube feeding (TF) offers the possibility to increase or to urgvutrient intake in case of
insufficient oral food intake.

The present guideline is intended to give evidence-based recommendation the’use of ONS and TF in geriatric
patients. It was developed by an interdisciplinary expert group in accgrd h officially accepted standards and is
based on all relevant publications since 1985. The guideline was disc %‘ and accepted in a consensus conference.
EN by means of ONS is recommended for geriatric patients at nutrif isk, in case of multimorbidity and frailty, and
following orthopaedic-surgical procedures. In elderly people at ri dernutrition ONS improve nutritional status and
reduce mortality. After orthopaedic-surgery ONS reduce urfavourable outcome. TF is clearly indicated in patients with
neurologic dysphagia. In contrast, TF is not indicated in fingve states, including final dementia, and in order to
facilitate patient care. Altogether, it is strongly recomm&%% t to wait until severe undernutrition has developed, but
to start EN therapy early, as soon as a nutritional risk becofrfes apparent. The full version of this article is available at

www.espen.org. (externer Link) Q%

Abbreviations

ADL  Activities of daily living
BCM Body cell mass
BMI  Body-mass index

Cl Confidence interval
EN Enteral nutrition
FFM  Fat-free mass

IADL  Instrumental activ{{

RR Relative risk
ilyliving SD  Standard deviation

MAC Mid armg fereQre TF  Tube feeding
MAMC Mid arm jrcumference TSF Triceps skin fold
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Summar, tatements: Geriatrics
<
j Recommendations Grade | Number
<><> (173)
Xﬁ)l’ndications In patients who are undernourished or at risk of undernutrition use oral nutritional supplementation to A 21
increase energy, protein and micronutrient intake, maintain or improve nutritional status, and improve survival.
In frail elderly use oral nutritional supplements to improve or maintain nutritional status. ‘ A ‘ 22
In geriatric patients with neurological dysphagia use enteral nutrition to ensure energy and nutrient supply A 2.3

and, thus, to maintain or improve nutritional status.

In geriatric patients after hip fracture and orthopaedic surgery use oral nutritional supplements to reduce | A 24
complications.

In depression use enteral nutrition to overcome the phase of severe anorexia and loss of motivation. ‘ C ‘ 2.6
In demented patients oral nutritional supplements or tube feeding may lead to an improvement of nutritional 2.7
status.
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In early and moderate dementia consider oral nutritional supplements - and occasionally tube feeding - to (e} 2.7
ensure adequate energy and nutrient supply and to prevent undernutrition

In patients with dysphagia the prevention of aspiration pneumonia with tube feeding is not proven. ‘ ‘ 29

Oral nutritional supplements, particularly with high protein content can reduce the risk of developing A 2.10
pressure ulcers.

Based on positive clinical experience, enteral nutrition is also recommended in order to improve healing of (e} 210
pressure ulcers.
Application In case of nutritional risk (e.g. insufficient nutritional intake, unintended weight loss > 5% in 3 months or > B 21
10% in 6 months, BMI <20 kg/m?) initiate oral nutritional supplementation and / or tube feeding early.
Frail elderly may benefit from tube feeding as long as their general condition is stable (notin terminal phases |B 22
of illness). Therefore initiate tube feeding early in case of nutritional risk, where normal food intake is OO §9
insufficient.
In geriatric patients with neurological dysphagia prefer PEG to nasogastric tubes for long-term nutritional A \ 3
support, since it is associated with less treatment failures and better nutritional status. )
‘ Accompany enteral nutrition by intensive swallowing therapy until safe and sufficient oral intake is possible. <>2.3
A
(V,
Route ’ Use a PEG tube if enteral nutrition is anticipated for longer than 4 weeks. \Q 31
o Ne\
‘ Initiate tube feeding 3 hours after PEG placement. “X\)‘ A 3.2
Type of Dietary fibre can contribute to the normalisation of bowel functions in tube-fed elderly subjec A 34
formula
Grade: Grade of recommendation (173); Number: statement number within the textv V

Terminology @@

Geriatric patient - a biologically elderly patient who is at acute risk of
diseases (multiple pathology) with related limitations in physical, ps
abilities to perform the basic activities of independent daily living
increased need of rehabilitative, physical, psychological and/or soc
independence.

ependence due to acute and/or chronic
al, mental and/or social functions. The
ardized, diminished or lost. The person is in
are to avoid partial or complete loss of

Elderly - a term used to describe a particular age grough.e. 0 5 years

Very old or very elderly - a term to describe those ovewrs of age

Frail elderly - Frail elderly are limited in their activities of daily living due to physical, mental, psychological and/or social
impairments a well as recurrent disease. They s (%1 multiple pathologies which seriously impair their
independence. They are therefore in parti r help and/or care and are vulnerable to complications.

Reduced capacity for rehabilitation - This r& t the older the patient, the more difficult it is to rehabilitate that
patient back to normal or to his/her previo te. Specifically, the restoration of muscle mass after illness requires

much greater effort in terms of exerci
that other functions, including me
Functional status - This term is bei

activities of daily living (ADL),
Introduction b

The risk of un%%;ih@s increased in elderly patients due to their decreased lean body mass and to many other

utr|t|on in the elderly compared with the younger patient. It is also implicit
imilarly more resistant to rehabilitation.
d in a general sense to describe global function e.g. the ability to perform
ific function e.g. muscle strength or immune function.

factors that m promise nutrient and fluid intake. Consequently, an adequate intake of energy, protein and
micronutrie 0 be ensured in each patient independently of his/her previous nutritional status. Since restoration of
body E) more difficult than in younger persons, preventive nutritional support has to be considered.

itj ‘e should be integrated appropriately into the overall care plan, which takes into account all aspects of the
sonal, social, physical and psychological. A complete assessment of the patient should include that of

tatus or risk, followed by a nutritional programme reflecting ethical as well as clinical considerations. In

ing the programme, it should be remembered that the majority of sick elderly patients require at least 1 g
tein’kg/day and around 30 kcal/kg/day of energy, depending on their activity. Many elderly people also suffer from
@ specific micronutrient deficiencies, which should be corrected by supplementation.

Oral nutritional therapy via assisted feeding and dietary supplements is often difficult, time-consuming and demanding in
elderly patients (due to multimorbidity and slow responses). However, assisted oral feeding and supplements are able
to support the physical and psychological rehabilitation of most elderly patients. Therefore, even in times of declining
financial and human resources, it is unacceptable to initiate tube feeding (TF) merely in order to facilitate care or save
time.

Decision making concerning TF in the elderly is often difficult, and in many cases ethical questions arise (See guideline
"Ethical and legal aspects in enteral nutrition"). In each case, the following questions should be asked:

o Does the patient suffer from a condition that is likely to benefit from EN?
o Will nutritional support improve outcome and/or accelerate recovery?
o Does the patient suffer from an incurable disease, but one in which quality of life and wellbeing can be maintained
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or improved by EN?

o Does the anticipated benefit outweigh the potential risks?

o Does EN accord with the expressed or presumed will of the patient, or in the case of incompetent patients, of
his/her legal representative?

o Are there sufficient resources available to manage EN properly? If long-term enteral nutrition implies a different
living situation (e.g. institution vs. home), will the change benefit the patient overall?

Sedation of the patient for acceptance of the nutritional treatment is not justified.
The present guidelines are based on studies in elderly subjects or in those in whom the average age of the study
participants is 65 years or more.

. What are the aims of EN therapy in geriatrics? g@

G
Provision of sufficient amounts of energy, protein and micronutrients 0@
Maintenance or improvement of nutritional status &
Maintenance or improvement of function, activity and capacity for rehabilitation

Maintenance or improvement of quality of life &
Reduction in morbidity and mortality @

O O O O O

Therapeutic aims for geriatric patients do not generally differ from those in younger patients Qg& mphasis. While
reducing morbidity and mortality is a priority in younger patients, in geriatric patients maintenadse nction and quality
of life is often the most important aim. Considering the reduced adaptive and regeneratiye capact#y of the elderly, EN
may be indicated earlier and for longer periods than in younger patients. &0

1.1 Can EN improve energy and nutrient intake in geriatric patients?

O
EN (ONS and/or TF) increases energy and nutrient intake in geriatric gati%a). PEG feeding is superior to

nasogastric feeding in this respect (la).

Comment: OX
In a recent Cochrane analysis, ONS led to an increase in energy a nt intake in 29 out of the 33 analysed trials
which had reported intake. In 3 studies no difference in total inta found, since patients reduced their voluntary

food consumption (1) (la). The success of ONS is someti
effects such as nausea and diarrhoea, and by cost (2-10). and alteration in taste (different flavours, temperature
and consistency), encouragement and support by staff, as administration between the meals (and not at meal
times) are all important in order to achieve increased energyand nutrient intake.

Randomised controlled trials of TF in patients with/me Qﬁ)gical dysphagia that compared nasogastric (NG) with PEG
feeding have shown that 93-100% of the presci vas administered via the PEG, versus 55-70% via a NG tube
(11,12). In 3 studies with supplemental ovefj TF, between 1000 and 1500 kcal were administered per night in
addition to daily food intake. Total energy

s limited by poor compliance due to low palatability, side

1.2 Can EN maintain or improve t :‘b\’-‘ ional status of elderly patients?

(3
ONS can maintain or improve@onal status (la). Several studies have shown that TF also maintains or
improves nutritional para irrespective of the underlying diagnosis. The metabolic consequences of
ageing which can lead to enia and a severely reduced nutritional status at the time of tube placement
can impair or even ps essful nutritional therapy (lll).

Comment: @’

The administrati ONS has been reported to have positive effects on nutritional status irrespective of the main
diagnosis. i Ss, during acute illness and hospitalisation, can be prevented by the provision of food of high energy
and pratej ty, combined with between meal snacks, and by the use of ONS, when normal intake is insufficient.

sgweight gain can even be achieved. Milne et al (1) analysed the percentage weight change in 34 randomised
ials with 2484 elderly patients and showed a mean weight increase of 2.3% (pooled weighted mean
2€))95% Cl 1.9 to 2.7%) (1) (la). Changes to anthropometric parameters are less consistent, but may reflect
oVement of nutritional status in general (1) (la). Effects on body composition have only occasionally been
estigated. Increases in fat-free mass (FFM) (16,17) (Ib) (18) (lla) and body cell mass (BCM) (19) (Ib) in
upplemented patients have been reported by some investigators whereas others could not detect any change (20-22)
(Ib) (23) (lla).

Several observational studies exploring the effect of TF in multimorbid geriatric patients have shown improvements in
nutritional status, e.g. maintenance of body weight (24-27) (111) and either maintenance (25,27) (lll) or increase in
albumin levels (24,26,28) (I11). It should be emphasised, however, that changes in albumin more usually reflect changes
in disease rather than nutritional status (29,30). In two studies of frail, mainly demented nursing home residents, weight
gain has been reported (31,32). Improvements in nutritional status have also been described in patients with
neurological dysphagia, in whom PEG feeding proved superior to nasogastric feeding (NGT) (11,12) (Ib). The effects of
nocturnal TF supplementary to daily food intake in elderly patients with hip fracture or fractured neck of femur, are
inconsistent (13-15). Bastow et al (13) have reported the greatest benefit in undernourished patients (Compare 2.4).

The effectiveness of TF on nutritional status may be limited by compliance with the tubes, and by side effects. The
nutritional status of the frail elderly is often very reduced at the time of tube placement (24-26,33-38), and is
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accompanied by sarcopenia which is more difficult to reverse in the old compared with the young (39-41). Resistance
training, if tolerated, may add to the effectiveness of nutritional support (9,42). Many tube fed patients are bedridden,
and consequent immobility further enhances muscle wasting and prevents gain in lean mass. Weighing is also
problematic in these patients.

1.3 Does EN maintain or improve functional status or rehabilitative capacity??

Adequate nutrition is a prerequisite for any functional improvement, although studies are too few and diverse
to allow a general statement. Some studies have been positive and some negative in this respect.

Comment:
Available data concerning the effect of ONS on the functional capacity of elderly patients are inconsistent, although
several studies report functional improvements. Thus, Gray-Donald et al (7) (Ib), observed a significantly lower >
frequency of falls in supplemented free-living frail elderly compared with non-supplemented and Unosson et al (48
describe a higher activity level in long-term care residents after 8 weeks of ONS. Improvements in the ablllty to ‘7\
baS|c activities of daily living (ADL) are reported |n a group. of female patients after hip fracture by Tldermar

é.(\

W|th good acceptance of a 6 months supplementation by Volkert et al (2) (Ib). Woo et al (46) (Ib) des
improved ADL status in patlents during recovery from chest infection after three- months intervention
\

|ndependence in ADL (19,20, 47 49) (Ib) (6,50) (Ila). Mobility was also unchanged in several §
(I1a). Similarly, hand grip strength was unaltered in most studies (3,6,7,17,21,51-53) (Ib) (18) \ )
limited relevance as it only tests muscle function of the upper body. One randomised tgjdh54) (Ila) as well as 2
non-randomised (23,55) and one uncontrolled trial (56) (lIb) report an improved ha ip gth in supplemented
patients. In 4 trials, the effects on mental capacity were assessed and again no chang re observed (20,43,52) (Ib)

(50) (l1a) %0

At the time of tube placement, geriatric patients are often in a significantly praniised general condition as well as
severely functionally impaired (24,27,36,57-59). Trials in nursing homes cribe a high degree of frailty and
dependence in PEG fed residents (32,36,60-63) (lII). 9,

Apart from the fractured femur studies with supplementary overnig
have reported the effects of TF on either functional status or rehai
(24,33,36,64,65). Callahan et al (24) evaluated 72 PEG-fed patients
before and after PEG placement using several ADL scales.
(improvement of IADL in 6 %, ADL 10 %, upper body fi 8 %, lower body functions 29 %) (IIb). Kaw and Sekas
(36), using the Functional Independence Measure Scale ( , also failed to show significant improvements after 18
months in functional status in tube-fed nursing homgesidents who were in reduced general condition (52 % demented,

mpare 2.4) only a few, uncontrolled trials

e capacity in other groups of elderly patients

ith severe physical and mental impairments
ements in functional status were only rarely observed

48 % completely ADL dependent) (l11). Weaver used a Quality of Life Scale adapted from Spitzer, in which
orientation, communicative capacity, ability, e, and continence were assessed. In a mixed population of
PEG-fed patients (median age 76 years), cant change was detected after long-term EN. Relatives of the
patients with the lowest value on the scale d to answer "no" to the question whether they would wish TF in a
similar situation for themselves (l1b). 1 (33) observed no changes in function measured by the Karnovsky
Performance Scale after 6 month: feeding in 31 surviving patients aged 84 + 8 years (lla). Only Sanders et al
(64) describe an improvement i in 25 stroke patients (mean age 80 years) with EN via PEG. At the time of PEG
placement 84 % of the pati Barthel index (0-100 points) of 0 points (completely dependent; mean 0.5 points).
After 6 months of EN a me ase of 4.8 points was observed. Six patients (24 %) showed a clear improvement
(Barthel index increaseN 9 points), in 10 patients (40 %), however, no or only a minimal improvement was

observed (lla). @)
1.4 Does ENo%;e ength of hospital stay?

In geriatri ts, length of hospital stay is determined not only by nutritional status but also by other
factor le results concerning the effect of EN on length of hospital stay are conflicting.

ion increases the risk of complications thereby increasing the length of hospital stay in geriatric patients
9). Consequently, improvement in nutritional status using EN should result in a reduced length of hospital stay. In

riatric patients, however, length of hospital stay is not only determined by nutritional status but also by other factors,
e.g. the assurance of adequate care after discharge. In addition, in times of declining financial resources, length of
hospital stay is only a poor reflection of the effects of EN.
Available study results about the impact of EN on length of stay are conflicting. In 2002 Milne et al (70) analysed 7
studies with 658 participants and reported a statistically significant benefit of ONS with respect to hospital stay. Mean
length of stay was 3.4 days shorter in the supplemented compared with the unsupplemented group (95% CI 6.1-0.7
days) (Ia). The addition of 3 new trials to the meta-analysis, however, shifted the results to non-significant effects (1). If
patients with hip or femoral neck fracture are regarded separately, several studies report significantly shorter length of
stay in supplemented patients (71-74); this could not however be confirmed by others (75) (Compare 2.4)

The effects of TF on length of hospital stay have only occasionally been measured (11,13,15) and require further study.

1.5 Does EN improve quality of life?
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The effect of ONS and TF on quality of life is uncertain.

Comment:

Although quality of life is crucial in the evaluation of therapeutic benefit in geriatrics, only a few studies have examined
the effect of EN upon it. Studies investigating the effect of ONS have employed different parameters, e.g: general
well-being, subjective health, SF 36, EQ-5D, hospital anxiety and depression scale (HADS). Some report improvements
(3,54,76) (lla), whereas others observe no changes (7,22,51) (lla). These few available data do not allow any firm
conclusion about the effects of ONS on quality of life.

In patients requiring TF, impairments of cognition, vigilance and speech can make assessing quality of life difficult. 60 %
of the patients in the trial of Callahan et al (24) were unable to communicate at the time of PEG placement, and the
majority of patients with preserved ability to communicate were cognitively impaired (IIb). In the cohort of 215 patie
investigated by Bannerman et al (77), data on quality of life could only be gathered in 30 patients (lIb). Verhoef a%v%?
Rosendaal (78) used semi- structured interviews (with either patients or their relatives), the Karnovsky Performavc
Scale as well as the Quality of Life Index, in order to measure subjective quality of life in patients after PEG pl a@
(mean age 66 + 18 years). 85 % of the patients who were still alive after one year and still fed via PEG (n= e not
able to run a household, 67 % were dependent in personal care and 19 % were feeling very ill. However, ority of
patients and caregivers felt that it had been the right decision to agree to the PEG. All 10 patients o(')- alve after
one year and could be asked, stated that they would decide in favour of PEG again. The Karnovgky_i .@). eteriorated
in 3 of these 10 surviving patients and improved in six (I1b). According to the authors, these rewlo necessarily
imply a clear improvement in quality of life (78). Weaver et al (65) evaluated subjective qualit;?@ By interview and
observed a correlation between subjective and objective quality of life (Compare 1.3). Significa anges in subjective
quality of life were not detected (lIb). Abitbol et al (26) used both a behaviour scale a de%ression scale in order to
assess quality of life in 59 institutionalised patients (mean age 85 years) who recei i&'a PEG. The patients were
bedridden, their health status was reduced, and infections were present in 25 %. After e months of EN via a PEG,
quality of life scores were unchanged, although the depression scale tended to%;’n vHowever, 16 of the surviving

patients (27 %) resumed full oral nutrition and 6 patients (10 %), returned tQ théir home with a functioning PEG tube
(I1b). In a cohort of 38 long-term home EN patients, quality of life was poorefin elderly than in younger patients (79).
All'in all, these studies do not allow for any general conclusions abougef EN on quality of life. TF may also have
side effects that may adversely affect quality of life, e.g. gastrointest ptoms, aspiration, the discomfort of the
tube, or the need to use restraints.

1.6 Does EN improve survival in geriatric patients?

ONS improve average survival (la). In patients who\eed due to the severity of disease, an increase in
survival is not proven.

Comment: A

Meta-analysis of the data from 32 randomi lled trials with 3017 participants revealed a lower mortality risk in
supplemented elderly subjects than in cont, 0.74; 95% CI 0.59 - 0.92) (1) (Ia). Participants were supplemented
for at least 1 week and observed for at eeks. A further meta-analysis from 12 randomised controlled trials

Yo o Cl 0.4 - 0.83) (80) (Ia). In contrast, a meta-analysis from 5 studies on the
pegtation, mainly in hip fracture patients, showed no effect on mortality risk (75).
GYTF in hip fracture patients have produced similar results (Compare 2.4).

(n=1146) and 5 non-randomised stun@ e effect of ONS in hospitalised geriatric patients with mixed diagnoses

The effect of TF on th
studies (non-randomj xethical reasons) (Table 1) and several uncontrolled studies (Table 2).
Four of the controlle

vith severe cognitive impairment - where 135 were enterally fed - showed no increase in survival (l11).
te after one year was surprisingly low (15 %). Meier et al (81) prospectively studied 99 acutely ill patients

0@ ed in hospital, and the remaining 31 consumed regular food orally. Half of all patients died during the following 6

onths irrespective of the nutritional regimen. Nair et al (33) observed a higher mortality rate in 55 severely demented
patients with PEG after 6 months compared with a control group without a PEG (44 vs. 26 %). According to the
authors, the groups were comparable regarding age, gender and comorbidity. PEG patients, however, suffered more
often from severe hypoalbuminaemia (mean albumin concentration 28.6+5 g/L vs. 33.2+4 g/L in the control group)
suggesting more severe underlying inflammatory disease. The only trial that detected a significantly reduced mortality in
nursing home residents with severe cognitive impairment is the data base analysis from Rudberg et al (61). After 30
days, 15% had died in the group of enterally fed patients compared with 30% in the control group. After 1 year, the
difference was less distinct, but still statistically significant (50 vs. 61%). The control group was comparable regarding
dementia, comorbidity, functional status and BMI (111).

Two further non-randomised controlled studies in nursing home patients with various diagnoses and a low percentage of
demented patients also failed to show prolonged survival in the enterally fed patients (60,63). In the databank analysis
from Mitchell et al in 1998 (63), mortality in 551 tube-fed nursing home residents with chewing and swallowing difficulties
was even higher than in 4715 residents without nutritional therapy (111). Approximately half of the participants showed
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& decubitus,45%
severe
ADL-dependent,

severe cognitive impairments (66% of tube-fed patients vs. 46 % of the control group) and 83% and 46% respectively
were severely dependent in basic ADLs. The mortality rate after one year was comparably low in both groups (22% and
12% respectively). Bourdel-Marchasson et al (60) (l11) reported in a mixed population of 108 severely dependent nursing
home residents a mortality rate of 14 % in the PEG group vs. 10% in the group without nutritional support.
Gastrointestinal and pulmonary complications were also not significantly different. The prevalence of dementia in the
nursing home was reported to be 55% and of stroke 19%. Specific prevalence data for the study group, however, are
not given.

Two trials in dysphagic patients reach different conclusions. Croghan et al (83) report no difference in mortality between
15 tube-fed and 7 orally fed nursing home residents suffering from aspiration, who underwent videofluoroscopic
swallowing evaluation mainly because of stroke. Cowen et al (82) (IIl) recruited 149 severely ill hospital patients with
dysphagia and compared the mortality of 3 subgroups after 1 year: Death had occurred in 60% of 80 patients who
received a PEG, in 10% of 18 patients who did not receive a PEG because their clinical situation had improved ine,
hospital, and in 78% of 51 patients who did not receive a PEG for other reasons (28 had refused EN, 12 had di

before PEG placement, 1 patient was transferred to another hospital and 10 patients were fed via a NGT). &

The study by Cowen (82) is an example of the difficulty of all non-randomised controlled studies, i.e. ther
comparability between the intervention and control group. The enterally fed patients from almost all stygi
above are probably not comparable with the patients in the control group. The only exception is the st om Rudberg
et al (61). In the studies from Meier et al (81) and Murphy and Lipman (84) the groups are noth
the non-randomised studies, the enterally fed patients obviously differed from those patients ) dFot receive EN -
for a variety of reasons. The decision not to use EN is probably linked to the status of the patie some respects.
Moreover, the heterogeneity of geriatric patient populations provides a multitude of fa which may influence outcome
eg main diagnosis, comorbidity, nutritional status and general condition, mood, vari %’r%@ﬂal parameters including
cognition, vigilance, self care ability, mobility and continence which are present at the time in different

combinations and to a varying extent. % o

Observational studies reporting mortality of enterally fed elderly subjects dcus @ mortality after 30 days or after 1
year (Table 2). However, comparisons between studies are generally diffi to the heterogeneous populations
involved that are often not properly characterised. In most of the studff etween 10 and 30% of the participants died
after 30 days. Lower mortality rates are reported by Abukusis et ag% d Dwolatzky et al (86) mainly in the

demented elderly, by Finucane et al (92) and Horton et al (98) in patients with predominantly cerebrovascular
events, and by Ciocon et al (25) in a mixed population of elderly patients. Extremely high 30 day mortality rates of 46%
and 54% are described by Schneider et al (115) and Sandex\et @l (59) in the demented elderly. One year after initiation
of EN, mortality rates between 15 and 90% are report )- The highest as well as the lowest mortality rate is
reported in demented patients (59,62) (Compare 2.7).

fblled studies on mortality with or without PEG, draw the
wn because the level of evidence is limited" (116). Further studies
reasonably be expected to influence mortality.

Mitchell et al, who performed a meta-analysis of &(c
conclusion that the impact of TF on survival}i
are needed in groups in whom nutrition ma

(controlled, non-randomised studies)

Article Study T S~ Patients Diagnosis Morta

/ —

First Author | Type \PI?/:K\ n Age [years] Dementia(%) |CVE(%) |CA(%) |Dys-phagia | Other 30day |6

1 (%)- Characteristics m¢

i;{ ‘ ‘MiSD ’Range | ’ ‘ | | [

Mitchell SL  |Rgy H TF 135 |87 (65-107) [100% 47% 6% - 63% instable <5%

1997 [62] (da% ) (Md) severe condition, 30%
decubitus, 33%

severe
ADL-dependent,

~ ! d
84% chewing or
<, swallowing
% \ problems

%% no 1251 |87 (65-107) [{100% 27% 7% - 52% instable <5%
> (Md) severe condition, 15%

<

61% chewing or
swallowing
problems

Meier DE P H 68 99 84,8 [(63-100) |100% 0% 0% - all acutely ill, 56% |ca.20% |50
2001 [81] PEG,31 advanced decubitus, 62%
no infections

Nair S 2000 (P H PEG 55 83110 100% 0% 0% - no CA, CVE, 44
[33] advanced severe disease,
EN due to low
oral intake
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no 33

100%

advanced

0%

0%

no CA, CVE,
severe disease

Rudberg
MA 2000
[61]

R

(data-base)

NGT 353

(= 65)

93% cog.
imp. (63%

seve

re)

100%

100% dysphagia
& eating
dependence,96%
dependentin 6
ADL

15%

no 1192 |86+7

93% cog.
imp. (64%

seve

re)

100%

100% dysphagia
& eating
dependence,96%
dependentin 6
ADL

Mitchell SL
1998 [63]

R

(data-base)

87
(Md)

TF 551

31% (66%
severe Cog.

imp.)

59%

7%

87
(Md)

No 4715

(= 65)

50% (46%
severe cog.
imp.)

30%

6%

100% chewing or
swallowing
difficulties,47%
instable
condition, 12%
decubitus,
severely

condition, 9%
decubitus,46%
severely
ADL-dependent

30%

Bourdel- R
Marchasson

1997 [60]

NH

PEG 58

No 50

B3%

36% anorexia,
10%
unconscious,all
severely
dependent, 66%
decubitus

14%

44%

56% anorexia,
0%
unconsciousall
severely
dependent, 14%
decubitus

10%

Cowen ME
1997 [82]

R

All 149

20%

56%

0%

100%

serious
comorbidity, 42%
hemiplegia, 32%
CHF, 20%
decubitus, 70%
alert, 85% urine-
incontinent

27%

1

18

Spontaneous
improvement

oG [51 |

|

1

Croghan JE
1994 [83]

R
<

ML@\

e
o

(2%<

All 40 69

(31-96)

25%

90%

5%

83%

55% aspiration,
20% mobile

e |15 |

Mo 7|

|

|

|

1

AD

WS of daily living, CA= cancer, CHF=congestive heart failure, cog.imp.=cognitive impairement,
brovascular event, EN= enteral nutrition, H=Hospital, Md=Median, M+SD=Meantstandard deviation, mon=mon
0% vailable, NG=nasogastric tube, NH=nursing home, PEG=percutaneous endoscopic gastrostomy, P=prospective
<o \%retrospective, Ref.=reference

NS

Table 2: Mortality in tube-fed elderly subjects (observational studies without control group)

Article  |Study

Type
of EN

Patients

Di

agnosis

Mortality

Firstauthor  |Type

Age [y]

Dementia

CVE

CA

Dys-phagie

Other

Characteristics

30 days

3 mon

6 mon

‘MiSD ‘(range)

|Nursing home residents

Golden A
1997 [32]

R

PEG

102 (89+6 |(71-104)

89%
severe

20%

0%

100%

persistent

dysphagia, low
intake, 75% compl.
ADL-dependent,

12%

24%
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@

stable condition, no
terminal stage, LE at
least 1 mon
Abuksis G R PEG (47 84+11 |(44-100) 87% 49% (0% - 94% desoriented, 4%
2000 [57] 96% bedridden
Kaw M1994 R PEG (46 74 (19-96)70%>70 [52% 24% (7% - 48% completely 20%
[36] ADL-dependent,
only 4% could
decide in favour of
PEG themselves,
poor general
condition
|Geriatric patients (all >65 y. or mean age >65 y.)
Lindemann [P PEG (36 (83 (=65) 100% 0% 0% 1% 84% low intake 25% 00
2001 [85] (53% chron, 31%
acute), 6%
behavioural disorder
Sanders DS |R PEG (103 |77 - 100% 0% 0% 100% all severely % |81%
2000 [59] ADL-dependent (BI
DwolatzkyT [P [PEG [32 [85:6 [(265) 84%  [53% [3% [28%
2001 [86
[56] ING |90 [82:9 |(z65) l68%  [43% [2% [37% | |
Abuksis R PEG (67 80116 |((26-103) 52% 30% (10% (31%
G2000 [57]
Paillaud E R PEG |73 (839 |(=65) 45% - 4%  |45% “ 52%
2002 [35]
44
%?nobility,
% 44% decubitus
N
Fay DE R PEG [s0 [702 |- 32% 52% (23% RW)P  [31% decubitus, 17% 55%
1991 [27] § 91% in need of
\ assistance in ADL,
76% faecal- 90%
urine-incontinent
NG 29 69,8 - 13% %41"/ 28% (41% 21% decubitus, 28% 45%
v 86% in need of
> assistance in ADL,
66% faecal-,
82% urine-
@%% incontinent
CallahanCM [P PEG [99 |79+9 |(60-98) 35% 41% |13% |- 35% neuro- 22%
2000 [24] degenerative
disorder,
severe physical and
N (k mental impairment
CioconJO [P NG |70 82&@595) 34% - - 47% 50% refusal to eat,  |5% 41%
1988 [25] 3% oesophagus-
obstruction, multiple
C )\'\\ & advanced disease
Quill TE R NG (@“f&b =70) 31% 49% [27% |- 69% incompetent
1989 [87] A
Abitbol V P PEG)/T59 [83:7 [50%>85 30% = 2% |42% 31% MN without dys, [25%
2002[26] | © X 25% refusal to eat
g 54% decubitus,
49% pulmonary
infection
PEG [155 (84 (70-98) 24% - 3% - 35% neurol, 16%
38% depression
PEG (101 (83,6 (70-98) 22% 36% (4% - 38% depression 14%
arkgraf R R/P PEG (54 87 (65-94) - - 24% |- 72% neurol, 33%
1994 [90] multimorbid
Raha SK ? PEG (161 |79 (53-99) - 81% |- 88% 12% MN 20% 39%
1994 [91]
Finucane P P PEG |28 82 (68-99) - 93% |- 100% 7% Parkinson; 8%
1991 [92] NG-intolerant
James A R PEG [126 |80 (Md) |(53-94) - 100% |- 100% aspiration risk 23% 38% [46%
1998 [93]
WanklynP R PEG (37 |74 (48-89) - 100% |- - 92% hemiplegia 68%
1995 [94]
Wijdicks EF  |R PEG [63 |74 (Md) |(41-98) 0% 100% (0% - no terminal stages; |14%
1999 [95] advanced 63% hemiplegia, (2 wks)
21% aphasia,
35% reduced
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consciousness |

|Mixed cohorts with high percentage of elderly

Clarkston WK [R PEG (42 |714 (33-99) - - 24% |- 67% neurol, 26%
1990 [96] 9% MN
Friedenberg |P PEG (64 |76 (39-97) - - 20% |- 80% severe 33%
F neurol. dysfunction,
1997 [97] 38% respiratory
problems, severe
cognitive impairment
Horton WL R PEG (224 |75 (20-103) 6% 70% [(15% |- - 8%
1991 [98]
Kohli H R PEG |100 |82 (47-102) 4% - 2% |38% 48% MN 16%
1995 [99] <><
Larson DE R PEG (314 |na. (3-92) - - 1% - 75% neurol, 16% %
1987 [100] 66%>60 13% oropharyngeal p
Light VL R PEG |416 |75 (18-103) 11% 30% (9% |- 19% MN; - 23% %
1995 [101]
Llaneza PP R PEG |73 |67 (30-96) - - 19% |- 34% neurol, 7
1988 [102] 18% AP o Vﬁ\
Markgraf R |R PEG |84 [69+14 [(35-98)65%= |- - 39% |- 59% neurdl, \\\3131%
1993 [103] 65 polymorbid
Nicholson R PEG |168 |70 (16-96) - 58% |- 18% 15%weurol, 9,5%
2000 [104] 4 Skon
Rabeneck L |R PEG |7368 (681 [(18-102) = 19% [30% |- | ZWWOI
0,
1996 [105] 26%>75 A A
Rimon E P PEG (339 |71,3 (14-96) - - 1% |- v 2% neurol 19,5%
2001 [106] x
N
Sali A R PEG [32 |75 (38-88) - 53% (13% @ 16% pseudobulbar  |16%
1993 [107] paralysis
Sanders DS |R PEG (361 (68,5 - 29% 33% 100% 20% miscellaneous [28% 44% |52%
2000 [59] diagnoses
Skelly RH P PEG |74 |69 (Md) |(28-90) - 42% |26% 23% chron. neurol; |19% 35% |42%
2002 [58] severe functionally
impaired (38% BI0,
Md 1 point)
Stuart SP R PEG |48 |70 (Md) |- - - 17% |- 66% neurol, 13% |31%
1993 [108] % COPD
Stuart SP R op.G. |55 |65 (Md) - 29% |- 64% neurol, 24%
1993 [108] 7% COPD
TanW R PEG |44 |65 39% |36% [100% 59% neurol,
1998 [109] 7% Parkinson
Taylor CA R PEG |97 |76 55% 5% 25% other 22%
1992 [110] CNS-diseases,
55% impaired
vigilance,
87% assistance in
%3 toilet & transfer
Wolfsen HC |[R/P @ 01 [66+16 |(= 18) R R 36% |- 64% benign 50%
1990 [111] P disease, esp.
0% neurol
|home enteral }h)atients
Elia M HEN {1230 |- (65-75) - 100% |- - 41% bedridden,
31% house-bound
2970 |- (275) - 100% |- - 47% bedridden,
30% house-bound
HEN (787 |79+8 (= 65) 100% neuromuscular
dysphagia
Sanders DS |P PEG (87 |74 (35-88) - - - PEG-complications 17%
2001 [114] athome
Schneider P HEN |54 |86 (Md) |(60-101) 100% 0% 0% [0% 100% low intake 46%
SM
2001 [115]
148 |75 (Md) |(1-97) 0% 57% (0% |97% 3% low intake (as 17%
indication),
20% ALS
64 |65 (Md) |(40-92) 0% 0% 100% (100% 0% low intake (as 12%
indication)
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A

32 75 (Md) ((1-94) 0% 0% 0% 0% 100% low intake due |19%
to depression or
disease related
stress

ADL=Activities of daily living, ALS=amyotrophic lateral sclerosis, AP=aspiration pneumonia, BANS=British Artificial
Nutrition Survey, Bl=Barthel-Index, CA=cancer, chron=chronic, compl.=completely, COPD=chronic obstructive
pulmonary disease, CVE=cerebrovascular event, Dys=Dysphagia, funct.=functionally, G=Gastrostomy, HEN=home
enteral nutrition, LE=life expectancy, Md=median, MN=malnutrition, M+tSD=meanzstandard deviation, mon=months,
n.a.=not available, NG=nasogastric tube, neurol=neurological, op.G. = operative gastrostomy P=prospective,
PEG=percutaneous endoscopic gastrostomy, PEJ=percutaneous endoscopic jejunostomy, R=retrospective

. EN in specific diagnostic groups & @&

2.1. Is EN indicated in patients with undernutrition? &

Undernutrition and risk of undernutrition represent essential and independent indications for EN j @tric
patients. ONS is recommended in order to increase energy, protein and micronutrient intake, intain

improve nutritional status, and improve survival in patients who are undernourished or at.r
(A). ONS and/or TF are recommended early in patients at nutritional risk (e.g insufficiegt RN
unintended weight loss > 5 % in 3 months or > 10 % in 6 months, BMI < 20 kg/m?) (b).

dernutrition
pnal intake,

Comment: Q&)‘?
Undernutrition in geriatric patients is associated with poor outcome. Essential signs d trition in the elderly are
unintended weight loss > 5% in 3 months or > 10% in 6 months as well as a body-masf jfidex below 20 kg/m?. Risk of
undernutrition is indicated by loss of appetite, reduced oral intake and stress (pﬁ% well as psychological).

m

anifest undernutrition or risk of
rgy and nutrient intake, maintenance or
mpare 1.1, 1.2, 1.6). ONS are, therefore,
wever, uncertain (Compare 1.3 and 1.5).

In a Cochrane analysis of 49 studies including 4790 randomised elderly pa S
undernutrition, positive effects of ONS have been shown: there is increa
improvement of nutritional status and reduction of mortality risk (1) (I
clearly recommended (A). Effects on functionality and quality of life

The effects of TF in undernourished elderly patients are unglear due 0 limited data. Very often TF is not initiated until
advanced undernutrition has developed, which is a clear impegi t to the success of nutritional therapy (Compare
1.2). Results from several studies however, indicate m e or improvement of nutritional parameters in
undernourished elderly patients after TF (24-26) (l11). Effett8on functional status and quality of life are uncertain
(Compare 1.3 and 1.5). 9

It is highly recommended to initiate nutritional , hot only in manifest undernutrition, but as soon as there are
indications of nutritional risk, and as long al activity is possible, EN - together with rehabilitative exercise - can
help to maintain muscle mass (C). Earlyqotin® nutritional screening is mandatory. Several tools (e.g. ESPEN guidelines

(117), MNA (118)) are available for t@ se.
2.2. Is EN indicated in frail el ;

In frail elderly, ONS are reohprmiended in order to improve or maintain nutritional status (A).
Frail elderly may ben as long as their general condition is stable (not in terminal phases of iliness).
TF is therefore recomnieyded early in case of nutritional risk (B), where normal food intake is insufficient.

a common problem in these subjects. Frail elderly therefore are at high risk of undernutrition and its serious
es. Experience has shown that the ability to eat sufficient amounts orally is inversely associated with the

S lead to a significant increase in energy and nutrient intake as well as to a stabilisation or improvement of nutritional
status in mixed samples of multimorbid elderly with acute and/or chronic diseases, at home as well as in nursing homes
and hospitals (Table 3). Effects on functional status and quality of life are uncertain due to limited data Effects on length
of hospital stay and mortality have been investigated only occasionally. Potter et al (127) found a reduced length of
hospital stay only in a subgroup of patients with adequate initial nutritional status. Data on mortality are controversial in
frail elderly (8,127).

Clinical experience shows that frail elderly, at nutritional risk, may benefit from TF as long as their general condition is
stable. Observational studies indicate a relatively good prognosis in tube-fed frail elderly nursing home residents with
good health status (32,57) (111) (Table 2). Although data are scarce, it is recommended that nutritional support be
initiated early, as soon as there are indications of nutritional risk and as long as physical activity is possible since EN -
together with rehabilitative exercise - can help to maintain muscle mass (C). Nutritional screening has to be implemented
as a matter of routine for early detection of risk of undernutrition. Several tools (e.g. ESPEN guidelines (117), MNA
(118)) are available for this purpose.

11.10.2010 19:22



TF is not recommended in frail elderly who have progressed to an irreversible final stage, e.g. with extreme frailty and
advanced disease (irreversibly dependent in activities of daily living, immobile, unable to communicate, as well as high
risk of death) (1V).

Table 3: Oral supplementation in mixed cohorts of frail elderly

|Artic|e ’Study |Patients ’ ’ ’Supplements ’ |Results
First Author [Type h age [y.] [Nutritional |Place Energy Protein [Duration |Intake Nutritional status  [Functional |Quality of life
status status
M+SD Energy
(range) (kcalld) (g/d) E |Prot
Chandra RCT |30 ((70-84) MN at home individ. n.a. 4wks |na.|na. |weight+ n.a. n.a.
1985 TSF +
[119] Alb, PA +
immune
response +
Gray-Donald [RCT 50 78 BMI9+3 |athome 500-700 17-26 |[12wks ((+) |n.a. |weight +
1995 [7] (>60) skinfolds =
AMC, CC =
Payette RCT (83 | 80+7 |BMI20+3 |athome 500-700 17-26 (16 wks [+ |(+) |weight+
2002 [3] (>65) skinfolds =
AMC, CC =% \
Volkert RCT [46 [ 85 MN  [athome 250 150 [6mon |na.|na. [weight= ~ADL+(n |na.
1996 [2] (75-98) | BMI 19+2 o compliant
N subgroup)
Woo RCT |81 73 |BMI20+t5 |at home 500 170 |1Tmon [+ |+ |wei (m) ADL + n.a.
1994 [46] (>65) fatyess + activity +
? +(m) mental
function =
appetite =
S sleep +
Wouters RCT (68 82 |BMI24+2 |nursing home 250 8,8 6 |+ |weight+ hand grip = |=
2003 [22] (= 65) FFM,FM;CC= |ADL=
N\ Alb, PA = mobility =
& sleep +
Wouters RCT |55 83 BMI24+2 |nursing home (250 8 6 mon [na.|na. |Vit. C, E, n.a. n.a.
2003 [120] (= 65) Cysteine +
Antiox. capacity +
Banerjee RCT |63 81 na. nursing home (26 M 186 |14wks = |+ [TSF+ skin n.a.
1978, 1981 (60-98) % Alb, Trf, PA = problems +
[121,122] % T-Lymphocytes
Complement C3
Beck RCT K 85 5,0 2 mon = na. |weight= n.a. n.a.
2002 [123] (65-96)
Ek RCT [482[ 80 nursing home (400 16,0 |26 wks na. [na. [Skintest+ n.a. n.a.
1990 [124]
Fiatarone RCT |50 B 5.5 |nursing home (360 150 [10wks [= [na. |weight+ ADL = n.a.
2000 [20] (M) FFM =,FM (+) depression
Alb, Fe, HDL= |-
'S ﬁ% Vit. D, E, Folate = |mental
/&\ | function =
Hankey @?4 81+2 |weight45 |nursing home |680 n.a. 8wks |+ |na. |weight(+) na. n.a.
1993 [1 (>75) | kgAlb 33 TSF, AMC
AN\ glL + Albumin =
L JRCT [435[ 80 29% MN  |nursing home (400 16,0 [26wks |na. |na. n.a. n.a.
M RCT [35 [ 85 [BMI22%1 |nursing home [300-500  [20-30 [60days [+ [+ [weight+ hand grip = n.a.
0 [53] (>65) MNA MNA +
17-23.5
Unosson RCT (430| 80 26% MN |nursing home (400 16,0 |26wks [n.a.[na. |na. activity +  [n.a.
1992 [43] mobility =
mental
function =
general
well-being
Hibsch RCT [72 [ 86 MN  [|hospital 500 300 [3wks [+ [+ [weight= ADL (+) |na.
1994 [19] (75-99) FFM =,BCM +
Alb, Trf, RBP =
Vit. B1,C +
McEvoy RCT |51 na. MN hospital 644 36,4 |4wks |na.|na. |weight+ n.a. n.a.
1982 [126] TSF +, AMC =
Alb =
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Potter RCT [381[83 (M) non-obese [hospital 540 225 |hospital [+ [na. [weight + ADL+  |na.
2001 [127] (61-99) (Md 17 AMC (+) (MN)
days)
Bunker NRT |58 80 BMI24.4 |athome 200 (in 20,0 12wks [n.a. [n.a. |Alb, PA=RBP + |n.a. n.a.
1994 [128] (70-85) (M); under-weight Fe,Zn=,Se +
19%<20 patients)300) lymphocyte-
populations =
skin test (+)
Cederholm |NRT (23 | 74+1 |MNBMI@Q |at home 400 40,0 |3mon |na.|na. |weight+ hand grip + [n.a.
1995 [55] 17 TSF, AMC + peak flow
Alb, =
Orosomucoid =
skin test +
Bos NRT |23 79 MN hospital 400 30,0 |[10days |+ |+ |weight+ hand grip
2001 [18] (69-90) | BMI21%3 FFM + *)
Alb, Trf, PA =
CRP, IGF-I=
Immunglobulin =
Complement C3 {(
BourdeFM. |NRT [672[ 83 [Alb 3245 |hospital 400 300 [15days [+ [+ |na. dec a.
2000 [129] (>65) Q
Chandra UCT |21 >60 MN at home 500 17,5 8 wks n.a. |n.a. |Alb, PA, Trf,@§ .a.
1982 [130] + >
Zn +, Ferritin &;
Gray-Donald {UCT [14 [ 796 MN at home 500 kA 12 wks hand grip = |well-being +
1994 [131] (>60) =0
< %phocyte count
PN +
Lipschitz uct [12 [ 75 "high risk" [at home 1050 39,0 1gw @ weight + n.a. n.a.
1986 [132] Alb, TIBC, Vit. +
\ p Hb, metals =
lymphocyte count
skin test =
Harril uct [18 | 89 na. |nursing home [355 \W 30days [(+) [+) [Vit A C,B1,B2 |na. na.
1981 [133] (Md) +
? Alb, Hb, Ht, Fe =
Welch UCT |15 81 |Alb 32 g/L |nursing home n.a. 6mon [+ [+ |weight+ decubitus |n.a.
1991 [134] 4 % Alb, Hb, Ht + +
| Py (,7),‘ | Fe, TBC, Trf=
BourdeM. [UCT [11 [ 87 MN  |hospitalk \JAbo 300 [4wks |= [= |weight+ hand grip + [n.a.
2001 [23] BMI 18+3 muscle mass =
Alb +
Joosten UCT |50 | 83+6 B 6 ifal 600 19,0 136 + |na. |n.a. n.a. n.a.
2001 [135] 24 5% days
Al >
| A |
Katakity — [UCT [12 [71-8)\\ ) na. 204 9,0 [12wks |na.|na. [Hb= hand grip + [n.a.
1983 [56] Q Vit. C, D, B1 + mental
) function =
dark
. Q, adaption =
WV
ADL=activiti ily living, Alb=albumin, AMC=arm muscle circumference, Antiox.=antioxidative, BCM=body cell

-mass index [kg/m?], CC=calf circumference, CRP=C-reactive protein, E=energy, Fe=iron, FFM=fat
free \‘ FvI=fat mass, Hb=hemoglobin, Ht=hematocrit, n.a.=not available, M=Mean, (m)=male participants,

A, MN=malnutrition, MNA=Mini Nutritional Assessment, mon=months, NRT=non-randomised trial,

Bumin, Prot=protein, RCT=randomised controlled trial, RBP=Retinol binding protein, Ref.=reference,
andard deviation, Se=Selen, TIBC=total iron binding capacity, TSF=Triceps skinfold, Trf=Transferrin,
=uncontrolled trial, Vit.=vitamin, wks= weeks, Zn=Zinc

@ + improvement in supplemented group (SG) compared to control group (CG); (+) trend towards improvement, not
significant; = no difference SG - CG

2.3. Is EN indicated in geriatric patients with neurological dysphagia?

In geriatric patients with severe neurological dysphagia, EN is recommended in order to ensure energy and
nutrient supply and, thus, to maintain or improve nutritional status (A). For long term nutritional support PEG
should be preferred to NGT, since it is associated with less treatment failures, better nutritional status (A), and
it may also be more convenient for the patient. In patients with severe neurological dysphagia TF has to be
initiated as soon as possible (C). EN should accompany intensive swallowing therapy until safe and sufficient
oral intake from a normal diet is possible (C).
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Comment: In neurological dysphagia, nutritional therapy depends on the type and extent of the swallowing disorder.
Nutritional therapy may range from normal food, to mushy meals (modified consistency), thickened liquids of different
consistencies or total EN delivered via NGT or PEG. Nutritional therapy and swallowing therapy have to be closely
coordinated. Typical complications of neurological dysphagia are aspiration with bronchopulmonary infections (136-139)
and undernutrition, causing extended length of hospital stay and recurrent hospitalisations (139-141). Mortality due to
dysphagia is significantly enhanced (139). Patients with acute stroke and dysphagia often already exhibit a poor
nutritional status on hospital admission, which negatively impacts on outcome and costs: length of hospital stay is
extended, rehabilitation is delayed and survival is reduced (141-143). These results are confirmed by the current
international FOOD study (144).

Controlled trials studying the effects of EN after dysphagic stroke are not available, since control groups without

nutritional support would be unethical. It is common sense, however, that energy and nutrient supply has to be ensur,
in these patients in order to maintain nutritional status and to avoid the development of undernutrition. Due to the sir
physiological plausibility based on the fact that patients with severe neurological dysphygia are not able to sustaifa t

life without nutritional support, this recommendation was rated at the highest level. &
Nutritional status: In a Cochrane analysis of interventions for dysphagia in acute stroke EN delivered via R s
associated with a greater improvement of nutritional status when compared to EN delivered via nasog (NGT)
(145). These results are based on a randomised controlled trial conducted by Norton et al (11) (I ) n tients and on

unpublished data from the authors of the Cochrane analysis from 19 further patients. In anothe@r |sed controlled
trial in 40 patients with neurological dysphagia (mean age 60 years), the group receiving PE xiibited weight gain
as well as an increase in mean serum albumin and transferrin. Due to a high drop out rate no eve t|on was undertaken

in the NGT group (12) (Ib).

Functional status: Sanders et al (64) reported an improvement in activities of daily I|vin 5 stroke patients (mean age
80 years) with EN via PEG (PEG placement on average 14 days after stroke). e of PEG placement Barthel
index was 0 points (completely dependent) in 84 % of patients (mean 0.5 pomt r 6 months of EN a mean increase
of 4.8 points was observed. Six patients (24%) showed a clear improveme, el index increase from 0.5 to 9
points). In 10 patients (40%), however, no or only a minimal improve % bserved (lla).

Resuming oral nutrition: Dysphagia may be reversible in stroke pati 6). In various studies between 4 and 29 %
of patients resumed full oral nutrition after 4-31 months (11,92,9 ,115) (lll) (Table 4). In the British Artificial
Nutrition Survey (BANS) no difference between 65-75 year,old elderly people and younger adults (16-64 years) was
found, although resumption of oral nutrition was slightly red jpthe elderly above the age of 75 years (112) (Table 4).
Schneider et al (115) report the rate of resuming oral n different diagnostic groups of tube fed patients at
home. Among 148 neurological patients with dysphagia ( age 75 years), 24% regained the ability to eat sufficient

amounts orally within the study period of 2421494@%

Mortality: Clear statements about the effe
investigated groups are too heterogeneou
1.6). In the study of Norton et al (11) mgQta iy fter 6 weeks was significantly lower in the PEG group than in the group
fed by NGT (12 vs. 57%), due proba oxthe lower percentage of the prescribed intake reached in the latter. In the
erence in 6-month mortality was found between 162 dysphagic stroke
patients with PEG and 159 patl ' NGT. However, these results are of limited value since only those patients
were enrolled in whom the r % le clinician was uncertain of the best feeding practice. Furthermore the duration of

(/» overall mortality after dysphagic stroke are not possible since the
ntrol groups without nutritional support would be unethical (Compare

the intervention is unclear a e was a greater delay to first TF in the PEG group than in the nasogastic group.
Because of these metl roblems, results of the FOOD trial have to be interpreted with caution.

Timing of tube /ac In patients with severe neurological dysphagia, TF has to be ensured immediately unless

there are comp reasons against it. Studies investigating the role of early TF after acute cerebrovascular events in
age-mixed s, ave shown that early TF is feasible also in elderly patients (148,149) and has a positive impact on
survival (1 length of hospital stay (144) (l1l). In a retrospective analysis of stroke patients (19% of patients > 65

onger and Helmchen (149), the group receiving TF within 72 hours after the cerebrovascular event had a
pital stay compared to patients that received TF after 72 hours (lIl). Taylor et al (148) found that patients,
ent less than 5 days without nutrient supply, had a lower mortality than patients who had more than 5 days
trition. Interestingly, this difference was statistically significant only in patients aged > 65 years and was less

nct in younger patients. The authors conclude that older patients react more sensitively to food deprivation than
'ounger patients and that TF should be initiated as early as possible in this group (llI).

In the recent multicentre FOOD trial (147) no difference in outcome was found between dysphagic stroke patients who
received EN via a PEG within 7 days of hospital admission and another group in whom TF was avoided for at least 7
days. Again, these results are of limited value because of methodological problems (see above).

In earlier studies, long periods of 44 to 63 days between the acute event and PEG placement are noticeable
(91,93,107). Three studies on the natural course of dysphagia after stroke show that spontaneous remission of the
swallowing difficulty occurs 7-14 days after the acute event in 73-86% (150-152). Based on clinical experience,
prognosis of dysphagia seems to be better in medial cerebral infarct than in brain stem infarct (V). If severe dysphagia
persists longer than 14 days after the acute event, a PEG should be placed immediately. Controlled trials on the ideal
timing and length of TF in neurological dysphagia, that also consider the varying kinds and extents of swallowing
disorders, are still not available.
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Table 4: Resuming oral nutrition after enteral nutrition in elderly patients

Article Study Patients Type of EN |Proportion Time period
resuming full
oral nutrition
|First author \Year Ref \Type \Place | n |Age [y]M£SD |(Range) \Proporlion ofelderly\ \ |
|Neuro|ogic dysphagia
Finucane P 1991 | [92] |P hospital 28 (82 (68-99) PEG 4% 6 months
| [ P | | | [ [ | |
EliaM 2001 [[112][P  [athome| 2970 (275) EN 10% 12 months
| | P | | | | | | |
[Elia M [2001 [112][P  [athome| 1230 65-75) | [EN [15% [12 months
[NortonB  [1996 | [111[P |hospital | 16 [76 - [ IPEG [19% |6 months
Schneider SM [2001 [115] [P [at home 148 [75 (Md 1-97 EN 24%
| [2001 [p115][p | | 75vMa)  [1-o7) | | |
Wijdicks EF [1999 [ [95][R  |hospital 63 [74 (Md) (41-98) PEG 28%
James A 1998 | [93][R  |hospital 126 (80 (Md) (53-94) PEG 29%
|Mixed cohorts
[quin Te [1989[ [87][R |hospital | 55 [>70 270) [51%>80y. ING 4% -
Clarkston WK [1990 | [96] R |hospital 42714 (33-99) PEG 7% 2 months
| [ R | | | [ [ ©
[Dwolatzky  [2001 [ [86][P  |hospital [ 122- =65 | PEG/NG (8%, 3 months
Markgraf R~ [1993[[103][R  |hospital 84 [69+14 (35-98) [65%= 65 y. PEG 12% 14-229 days
N (M 108 days)
Markgraf R~ [1994 [ [90] [RP  |hospital 54 (87 (65-94) P 3% 14-229 days
(M 133 days)
Bussone M 1992 | [88] R hospital 155 (84 70-98) EG, 14% -
| | R | | | | o | |
[LarsonDE  [1987 [[100][R  |hospital | 314 |- 3-02) [66%>60y. o [14% -
SkelyRH  [2002| (58] [P |hospital 74 |69 (Md) (28-90) PEG 15% 6 months
| [ P | | | [ [ |
TanW 1998 [109][R |hospital 44 |65 14-94 'S PEG 16% 1 - 44 months
| | R | | [(14-94) | | |
Howard L 1997 [113] R at home 887 (7918 (= 65) EN 17% 12 months
| | R | | | | | |
INicholson ~ [2000 [104][R ~ |hospital | 168 [70 (Md) [16-96) IPEG 21% [4 months (Md)
Wolfsen HC  [1990 [111][RIP  |hospital 201 [66+16 PEG/PEJ [21% 275 = 353 days
(Md 144 days)
Sali A 1993 [107][R |hospital 3275 PEG 22% 2 -8 months
| | R | | | | |
Mitchel SL  [1998 | [63][R  [athome| 551 (87 (Md) S TF 25% 12 months
| [ R | | [ [ |
Taylor CA  [1992[[110] [P |hospital 97[76,5 <1-97) PEG 25% 1day-7y.
(Md 327 days)
Abitool V. [2002 | [26][P  [hospital 5 - 50%>85 y. PEG 27% 12 months
| | P | | | | | |
VerhoefMJ  [2001 | [78][P |hospital b 17-89 PEG 28% 12 months
| [2001 [ 78]/ [hospital | [17-89) | [ [ |

g

EN=enteral nutrition, M=mean, M@, G=nasogastric tube, P=prospective, PEG=percutaneous endoscopic

gastrostomy,

PEJ=percutaneous endoscopic omy, R=retrospective, SD=standard deviation, TF=tube feeding, y.=years
2.4 Is EN indicated afte gaedic surgery in geriatric patients?

ONS are recommer@ geriatric patients after hip fracture and orthopaedic surgery in order to reduce

complications {A).
Q,

Comment:
Volunt r@ke is often insufficient to meet the enhanced requirements of energy, protein and micronutrients after
orthop rgery. Rapid deterioration in nutritional status, and impaired recovery and rehabilitation are common.

<

of several randomised studies of EN after hip fracture are summarized in a Cochrane analysis (75) that
s 8 trials testing supplementary overnight TF, 5 trials with ONS and 3 studies regarding the effects of
lementary oral protein. The quality of most of the studies and the availability of outcome data were considered poor
the authors of the Cochrane analysis (75). In addition, a recent randomised controlled study (153) and 2
non-randomised trials with ONS are available (4,6,154).

Energy and nutrient intake: Administration of ONS leads to a significant increase in energy and nutrient intake (75).
However, several trials (71,74,155) have shown that the daily requirements for energy and protein are still not met. This
may be due to poor compliance of less than 20% (7), to intolerance of supplements by some patients (155), and to
requirements being markedly increased.

Supplementary overnight TF enables the administration of larger amounts of enteral formulae (13-15), but is of limited
tolerance in practice. In the trial of Hartgrink et al (14) only 40% tolerated this intervention longer than one week and
only one quarter for the whole study period of two weeks.

Nutritional status: Information about the effects of ONS on nutritional status is sparse and inconsistent. Delmi et al (71)
observed a larger increase in albumin and transferrin levels in supplemented patients than in the unsupplemented control
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group (Ib), whereas Lawson et al (154) and Williams et al (6) detected no difference with respect to serum albumin
(I1a). In the study of Lawson et al (154), BMI and mid arm muscle circumference (MAMC) were also unaffected,
however transferrin and haemoglobin decreased less than in the unsupplemented group. Williams et al (6) reported a
positive effect on triceps skinfold thickness (TSF) and mid-arm muscle circumference (MAMC) in the supplemented
group. In contrast Tidermark et al (44) registered weight loss, and Brown and Seabrock (74) observed decreases in
body weight, mid-arm circumference (MAC) and TSF in the supplemented as well as in the control group.

Positive effects of protein supplementation on bone density and parameters of bone metabolism were described by
Tkatch et al (72) and Schurch et al (73) (Ib). A six-month administration of protein enriched supplements led to a
significant attenuation of loss of bone mineral density when compared to the control group. Even short term
supplementation (<40 days) was accompanied by a smaller decrease in proximal femur bone mineral density than in the
unsupplemented group. However, other skeletal sites were unaffected. Moreover, protein repletion was shown to b
associated with an increase in serum osteocalcin (72) and insulin-like growth factor-1 (73), both of which are impag
mediators of bone metabolism. N

The effect of supplementary overnight TF on nutritional status of elderly patients with either hip or femoral n
was investigated in 3 randomised controlled studies (13-15) (la) (Table 5). Initial nutritional status as well
were inconsistent. Clear improvements were reported by Bastow et al (13), who divided their patients j
"very thin" according to anthropometric measurements. In both intervention groups ("thin" and "very thi
anthropometric parameters (body weight, TSF, MAC) and postoperative prealbumin increase -39 days. "Very
thin" patients had the greatest benefit from the nutritional therapy. No change in serum album Qbserved in the
study of Hartgrink et al (14) in 62 patients intended to receive supplementary TF. An evaluation e actually tube-fed
patients however (n=25 after one week, n=16 after 2 weeks), revealed increased ser oncentrations of albumin and
total protein. No effects on plasma proteins were reported in the study of Sullivan e 0 examined patients with
a relatively good nutritional status (BMI 24.1 kg/m?, albumin 32 and 35 g/L respectivel h respect to albumin,

shorter length of hospital stay (including rehabilitation) in patients receivi (median 24 days) compared to control
patients (median 40 days) (Ib). Protein administration in the trials of | (72) and Schirch et al (73) was also
associated with a significantly reduced length of stay (30 and 21 d ctively). In 5 other studies, however, the
observed differences were not significant (44,75).

A positive impact of supplementary overnight TF on the Ien%th of hospital stay of geriatric patients after hip or femur

transferrin and cholesterol values. % o
Length of hospital stay: Data concerning the length of hospital stay are inc@}e 7 Delmi et al (71) found a significantly
al (

neck fracture cannot be firmly concluded from the data availafle ¢13-15).

Functional status: Data regarding functional status are Meneous and unsatisfactory. The Cochrane analysis of
Avenell and Handoll (75) refers to four studies investigating this aspect. Only one of them showed positive effects of
ONS on ADL-functions after 6 months (44). The rgn- mised trial of Williams et al (6) showed a trend towards

calcium, protein and vitamins in the study o
status and use of walking aids when co

ella et al (47) showed no significant changes in mobilisation, ADL

improved mobility and greater independen%%@ al discharge in supplemented patients. Oral supplementation of
to the control group receiving an isocaloric placebo as well.

days to regain indepe
intervention (13).

Postoperativ pli

Thus, Lawsop

post-oper stpplemented orthopaedic patients than in those unsupplemented (l1a). In the study of Tkatch et al (72)
the co rate in protein supplemented patients was significantly lower during hospital stay, as well as 7 months
later red to the control group with isocaloric placebo. The pooled analysis of 5 randomised studies in the

HRR 0.61 95% CI 0.36-1.03). When risks for mortality and complications were combined in these 5 studies, the

0@ Ces of an unfavourable outcome were reduced in supplemented patients (RR 0.52, 95% CI 0.32-0.84) (72) (la).
fm

ortality was considered separately in the meta-analysis of 5 studies with ONS, no reduction in mortality risk was
found (75). The same was true in the study of Espaulella et al (47). Combining mortality outcome of all the studies with
supplementary overnight TF did not produce a significant risk reduction either (RR 0.99; 95% CI 0.5-1.97) (75). The
pooled analysis of studies using ONS or overnight TF in geriatric patients with either hip or femoral neck fracture also
did not show a significant reduction of mortality risk in the enterally fed patients when compared to controls (RR 0.94;
95% CI 0.59-1.50) (75).

Table 5: Supplementary overnight tube feeding in elderly fracture patients

|Artic|e \Patients \ \ |Supplement | |Results ‘ ‘
First Ref. |n Age |Diagnosis Energy and Duration Intake Nutritional Clinical course
Author *Iy.] protein/day status
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Bastow [[13] [58 CG |80 femur neck fracture (+1000 kcal 16-39 days |total intake anthropometry 1 |ADL =
MD 64 SG |81 & malnutrition + 28 g prot Md 26 days |1 proteins 1 LOR |
food intake = LOS |
mortality (|)
Hartgrink |[14] |67 CG [83%8 |hip fracture & + 1500 kcal 7 and. 1despite low tolerance |intended to pressure sores =;
HH 62 SG [84%7 |[risk of pressure +60 g prot 14 days feed: only 40% tolerated tube
sores resp. Alb, TP = >1 wk
actually fed:
Alb 1, TP 1
Sullivan |[15] |10 CG |77%6 |hip fracture & + 1383 kcal 1616 days |1 Alb, transferrin = |[complications=
DH 8 SG 7512 |good nutritional + 86 g prot ADL =
status LOS =
in-hospital mortality =
6-months mortality

& °\\\9
* Mean or mean * standard deviation @

ADL=activities of daily living, Alb=albumin, CG=control group, LOR=length of rehabilitation, LOS= length of &
Md=median, Prot=protein, Ref.=reference, SG=Supplemented group, TP = total protein, y.=years

tincrease, | decrease (or improvement in the supplmented group compared to the control group); = @erenae
between the groups o

<
2.5 Is EN indicated in the perioperative phase of major surgery in geriatric patients? @

There is no evidence that nutritional therapy in elderly patients undergoing m ry (e.g. pancreatic
surgery, head and neck surgery) should be different from that in younger patients,We therefore refer to the
Section "Surgery and Transplantation” in these guidelines. @0

restoration of body cell mass is more difficult. Therefore, preventive nutri @
<

It is generally recognized, however, that elderly are at higher risk of being didernalfished than younger patients and
‘e, pport has to be considered.

2.6 Is EN indicated in elderly patients with depression? §
EN is recommended in depression in order to overcome the phase of severe anorexia and loss of motivation.

(C) \/

Comment: V

Depression is common in elderly patients, but often not rectgnized due to the difficulty of discriminating it from other
symptoms of old age. Anorexia and refusal to ea intggral symptoms of this disease, and depression is therefore
regarded as a major cause of undernutrition, i erly (156). Undernutrition may itself contribute to the depressive
states often seen in the elderly (157). Dep an be treated by several methods, especially by drugs, although this
may take some time to be effective . Bas positive clinical experience and expert opinion, EN is recommended in
the elderly suffering from depression i o support the patient during the early phase of severe anorexia and loss
of motivation, thereby preventing K pment of undernutrition with its serious consequences (C).

2.7 Is EN indicated in deme t

ONS or TF may lead vement in nutritional status in demented patients. In early and moderate
dementia ONS - and ofrdlly TF - may contribute to ensuring an adequate energy and nutrient supply and
to preventing und on from developing; they are therefore recommended (C). In those with terminal

dementia, TFois&t ommended (C). The decision in each case must be made on an individual basis.

Comment:
An ind te -a-’: ke of energy and nutrients is a common problem in demented patients. Undernutrition may be caused
by se ors including anorexia (common cause: polypharmaco-therapy), insufficient oral intake (forgetting to eat),
@ apraxia of eating or, less often, enhanced energy requirement due to hyperactivity (constant pacing) (158).
d stages of dementia, dysphagia may develop and might be an indication for EN in a few cases.

< &;Q]?
<
@9 e studies with ONS have shown improvements in body weight (49,159) (Ib) (50) (lla). In tube-fed demented elderly
a

tients, two studies reported weight gain (31,32) (lll), but two others reported no change (24) (IIl) (86) (lIb). Available
trials regarding the effects of ONS (49) (Ib) (50) (lla) or TF (24,33,36) on functional status, report no improvement
(Compare 1.5). In terms of survival most studies show no benefit (33,81,84,94). On the other hand, Rudberg et al (61)
described lower mortality, compared to controls, at 30 days and 1 year in enterally fed patients with severe cognitive
impairment (IIb). Very low mortality rates have been reported in PEG fed demented nursing home residents (32,57,62).
On the other hand, in one retrospective study comparing mortality rates in different diagnostic groups, outcome was
worst among the demented (59) (lIl).

In conclusion, tube-fed demented patients vary considerably with respect to their prognosis. Outcome and also the
success of nutritional therapy in demented patients are strongly influenced by the severity of disease, the kind and
extent of comorbidities and by their general condition. It is therefore recommended that adequate and high quality
nutrition is ensured, especially in the early and middle stages of dementia, in order to prevent undernutrition developing
and to help maintain a stable general condition (C).
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TF may be useful in some demented patients. The following aspects have to be considered in decision-making:

presumed or previously expressed wishes of the patient with respect to TF
severity of the disease

the individual prognosis and life expectancy of the demented patient

the anticipated quality of life of the patient with or without TF and

the anticipated complications and impairments due to TF

the mobility of the patient

O O O O O O

The decision for or against TF has always to be made individually and together with relatives and care givers, legal

custodian, family doctor and therapists, and, in case of doubt, with legal advice.

For patients with terminal dementia (irreversible, immobile, unable to communicate, completely dependent, lack o

physical resources) TF is not recommended (C). o@%

2.8 Is EN indicated in geriatric patients with cancer? &

In principal, nutritional therapy in geriatric patients with cancer does not differ from younger can% ients

(See Guideline "non-surgical oncology"” in these guidelines).

restoration of body cell mass is more difficult. Therefore, preventive nutritional support has to dered.

It is generally recognized, however, that elderly are at higher risk of being undernourished th%%@ patients and
i

2.9 In patients with dysphagia does TF prevent aspiration pneumonia by improyi qutionaI status?

Due to the heterogeneity of the studies, and lack of data on prevalence before t

be drawn. %0

and, TF may enhance reflux and

Comment:

Dysphagia may enhance aspiration from pharyngeal contents, but, 0Q>t

aspiration of gastric contents. Several studies have reported the prey;

patients (Table 6). Due to the heterogeneity of patient groups and |

TF, it is difficult to draw any firm conclusion whether bypassing d ia, using a NG tube or PEG helps to redu

incidence of pneumonia. It certainly has the potential to incegase reflux and aspiration. Data about the incidence o
S g

aspiration pneumonia during nutritional support via PEG,com

not proven that surgical or endoscopic jejunostomy pre complication.

Table 6: Prevalence of aspiration pneumonia in tl@%elderly patients

@>

|First author ’Year Ref. ’Study type ’Patients ’Aspiration pneumonia (AP

70 |apoplex, dementia, Parkinson -
70 |PEG NG

8916 |dementia \ -

6% /32% |14 /192 days
24% 146% (14 / 141 days

51% \6 months

i/
‘1991 [27] R

[1997 [ [32]|

* Mean or mean * standard deviation

Py

| [ [ F Age* [y fagnoses [before \aﬂer [Time period
PatelPH  [1990 [[160] P 24 \)‘a CVE, CA, dementia 58% | 14/24 (58%) (all) [until AP or death
12/14 (86%)
N (with AP)
Pailad E  [2002] [35][ R > 8319 [mixed [ 15% 53% [2,6,12 months
Sali A 1993 [[107] P / 75 |mixed 9% — [2-488 days
3/5 (60%) deaths |30 days
due to AP
Abitool V2002 | [26 [ 59| 83+7 |nursing home residents | 49%| 51% [12 months
BaetenC  [1992][161] [90] 72 [CA, neurological disease [ - 6% [Hospital stay
Wijdicks EF [1998 Nesy P [ 63 74 [apoplex [ — 16% [2-36 months
Peschl L 51] \ P E\ 76 |cerebra| dysfunctions \ - 18% \6 months
ES [36] [ R %‘ 74 |neur0|0gica| disease, dementia [ - 22% [12, 18 months
R 12 70 |CA, dementia, cachexia - 28% (30 days
5
[ R [46] 819 [mixed [ =] 39% |
80
29
[102

AP=Aspiration pneumonia, CA=carcinoma, CVE=cerebrovascular event, NG=nasogastric tube, P=prospective,
R=retrospective

2.10 Can EN prevent or improve pressure ulcers in geriatric patients?

, firm conclusions can not

of aspiration pneumonia in tube-fed elderly
ata on the prevalence of aspiration before

ce the
f

to NGT are controversial (12,27,86,161). It is also

ONS, particular high protein ONS, can reduce the risk of developing pressure ulcers (A). Based on positive

clinical experience, EN is also recommended in order to improve healing of pressure ulcers (C).

Comment:
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Adequate nutrition is a prerequisite for preventing and healing pressure ulcers. Studies addressing this topic are difficult
to conduct because of the multifactorial origin of pressure ulcers, various uncontrollable factors affecting the
development of pressure ulcers and the necessarily long observational periods. Only few trials are available examining
the effects of EN on prevention or healing of decubitus ulcers. These trials vary greatly with respect to study design,
patient population and reported outcome variables.

A recent meta-analysis of 4 randomised controlled trials showed that oral nutritional supplementation was associated
with a significantly lower incidence of pressure ulcer development in at-risk patients compared to routine care (OR 0.75;
95% CI 0.62 - 0.89) (162) (la). Three of the 4 studies used high protein ONS (30 energy percent). Three other studies,
which were not meta-analysable, showed a trend towards improved healing of existing pressure ulcers in patients
receiving ONS (162).

Available studies on the effect of TF do not show significant effects, neither on healing nor on prevention of decub&u%?
ulcers (14,26,31,60,62), however, overall quality of the studies is poor.

undernourished nursing home residents with decubitus ulcers (163). The administration of a TF formula wi
per litre (24 energy percent) was more successful in decreasing total pressure ulcer surface area than
with 37 g protein per litre (14 energy percent). @

protein

The importance of protein in pressure sore healing was suggested in an 8 week non-randomised study in 28
@wula

Clinical experience suggests that wound healing in elderly patients may be improved by the adfﬁ' i
supplements containing protein and micronutrients that are involved in wound healing (zinc, argii
vitamins A, C and E). Crucial for the effect of these nutrients is the local circulation in the pressurg ulcer area, which
determines effective nutrient transport and local metabolism as well as removal of tg %ﬂbducts. Besides the

correction of nutrient deficiencies, the correct positioning of the patient to allow optitha circulation to the pressure

area and to minimise further tissue damage is crucial.
. Special practical aspects of EN in geriatric patients é @
3.1 How should EN be delivered: by PEG or by NGT? &

In elderly patients in whom EN is anticipated for longer than@s placement of a PEG tube is
recommended (A).

Comment: \/

Five studies (four prospective, three randomised) compa EG with NGT, show the superiority of PEG (Table 7) in
allowing the administration of greater amounts of g rgy and nutrients over longer periods, resulting in better nutritional
status (11,12) (Ib) (86) lla) The use of NGT is a@ with more tube displacements (86) (Ila) and more
re-insertions (12,161) (Ib) (27) (Il1). Less t lures with PEG are reported in all studies (11,12,161) (Ib) (86)
(l1a) (27) (111). Moreover, fewer flxatlons a& sary in PEG patients, and the management is easier both for patients
and nursing staff (161) (Ib).

observed in one randomised controlled trial and one non-randomised trial
study, however, Fay et al (27) found no difference in mortality between
latzky et al (86) (lla) and Fay et al (27) (l1l) reported a lower incidence of
an by NGT. However, Park et al (12) and Beaten and Hoefnagels (161) found no

Improved survival in PEG-fed pati
(11) (Ib) (86) (lla). In their retro
PEG-fed and NGT-fed patients.
aspiration in patients fed by

difference in aspiratio ir randomised studies. In geriatric patients the frequent combination of neurological
swallowing difficulties i gnitive impairment (dementia, Parkinson’s disease, recurrent cerebrovascular events) is
associated with a hi k of aspiration. In these situations, early PEG placement compared to NGT might be
advantageousd

t of PEG in patients with neurological dysphagia is that it allows more effective swallowing therapy
hce by NGT. As swallowing improves, TF can be reduced as oral intake increases, and in many cases it
etely abandoned.

G versus nasogastric tube feeding in elderly patients

irst author |Year | Ref. [Study type n Age |Diagnoses [Duration [Treatment |Intake [Nutritional [Aspiration | Other |[Mortality lLos
(years) | (place) failure status compli-
cations
Beaten C 1992 ((161) |P 44 PEG [72+10 |mixed 18120 l na. na. = n.a. na. na.
RCT 46 NG (hospital) |days
Norton B 1996 (11) |PRCT 16 PEG |76 apoplexia |6 wks l 1 1 na. n.a. l l
14 NG |79 (hospital)
Park RH 1992 |(12) |P 20 PEG |56+5 |neurolog. |4 wks l 1 1 =/1 =/1 na. n.a.
RCT 20 NG [65+3 |dysphagia
(hospital)
Dwolatzky T |2001 |(86) |P 32 PEG (85 chronic, 4 wks / l na. =/1 l = l na.
NRT 90 NG (82 mixed 12 wks
(home)
Fay DE 1991 ((27) R 80 PEG [70,2 mixed 142+192 l na. = l = = na.
NRT 29 NG (68,8 |(hospital) |days
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* Mean or mean * standard deviation

LOS=length of stay, n.a.=not available, NG=nasogastric tube, NRT=non-randomised trial, PEG=percutaneous
endoscopic gastrostomy, P=prospective, R=retrospective, RCT=randomised controlled trial, Ref.=reference,
wks=weeks

aincrease, a decrease ( improvement in the PEG-group compared to the NG-group); = no difference between PEG and
NG

3.2 When should TF be initiated after PEG placement?
TF can be initiated 3 hours after PEG placement in geriatric patients (A).

Comment:

3.3 Is EN in geriatric patients associated with specific complications? 00§©

Complications of EN are similar to those in other age groups. There is no information avaitable about the
prevalence of specific complications in different age groups. o

3.4 Is dietary fibre beneficial for enterally fed geriatric patients?

A%
Available studies suggest that dietary fibre can contribute to the nor alis%of bowel functions in elderly
tube-fed subjects (B). ’@

With respect to ONS no studies are available. o &
Comment: \
Elderly patients often suffer from gastrointestinal problems, inclu stipation and diarrhoea. The effect of dietary

fibre in ONS on bowel function has not been studied. Sincecdietary fibre intake from food is usually low in geriatric
patients, fibre-containing products are generally recom%

Few studies of the effects of fibre-containing enteral form on bowel function in elderly subjects are available
(167-172). Despite great differences in study populations, gastrointestinal problems and the type and amount of fibre
used, these studies all report that fibre helps to is€é bowel functions during TF.

In a randomised cross-over study design %%@ng-term tube-fed elderly patients recovering from stroke without
diarrhoea the administration of 28.8 g sQy ibre per day (14.4 g/L) significantly increased the number of bowel
movements per day (0.9 + 0.4 vs 0. Np~0.05) and faecal weights (57+31 vs 32425 g/d, p<0.05) (167) (Ib). A
randomised pilot study with 7 im g-term care residents on long-term TF also reported more stools with a softer
consistency (168) ( III).

In long-term care patients jarrhoea EN with 12,8 g soy fibre/ 1000 kcal resulted in significantly fewer reports of
diarrhoea (6 vs. 26, p arkedly improved bowel function compared with the control group without fibre (169)
(Ib). In a prospectiv tional study with 20 elderly bedridden patients (mean age 79+5 years) with diarrhoea,
receiving EN dug to ovascular events, Nakao et al (170) demonstrated that soluble fibre decreased the frequency
of daily bowe ments significantly and simultaneously improved faecal features in the course of 4 weeks with
gradually in ibre administration from 7 to 28 g/d. (lIl). A retrospective chart review in 50 long-term care patients
with mixe: ses (age 28-83 y., median age 71 y.) who received EN with 14 g soy polysaccharides / L for at least
esulted in fewer loose stools and diarrhoea than in patients given a fibre-free solution (171) (111). Homann
vestigated the effects of 20 g partially hydrolised guar gum / L in a prospective, randomised controlled trial
rgical and medical patients. 30 patients (mean age 60 years, mainly gastric or oesophageal resection)

otal EN and 70 patients (mean age 69 years, mainly metastatic malignancies) received supplementary EN. In
ients receiving total EN with fibre and in the whole group receiving fibre the incidence of diarrhoea was significantly

@ wer than in patients receiving the standard diet without fibre.

In order to increase tolerance and avoid gastrointestinal side-effects such as bloating and flatulence, the mode of
administration (rate, temperature) is important. In subjects not used to dietary fibre intake, fibre fortified feedings should
be added gradually.

Since different kinds of fibre may have dissimilar effects in different clinical situations, further studies are necessary to
elucidate the role of specific types of dietary fibre in enterally fed geriatric patients.

Reference List:

1. Milne AC, Potter J, Avenell A. Protein and energy supplementation in elderly people at risk from malnutrition. Cochrane Database Syst Rev 2005; Issue 1. Art. No.:
CD003288.pub2. DOI: 10.1002/14651858.

11.10.2010 19:22



20

175Volkert D, Hibsch S, Oster P, Schlierf G. Nutritional support and functional status in undernourished geriatric patients during hospitalization and 6-month follow-up.

Aging Clin Exp Res 1996; 8: 386-395.

176Payette H, Boutier V, Coulombe C, Gray-Donald K. Benefits of nutritional supplementation in free-living, frail, undernourished elderly people: a prospective

randomized community trial. J Am Diet Assoc 2002; 102: 1088-1095.

177Lawson RM, Doshi MK, Ingoe LE, Colligan JM, Barton JR, Cobden I. Compliance of orthopaedic patients with postoperative oral nutritional supplementation. Clin

Nutr 2000; 19: 171-175.

178Roebothan BV, Chandra RK. Relationship between nutritional status and immune function of elderly people. Age and Ageing 1994; 23: 49-53.
179Williams CM, Driver LT, Older J, Dickerson JWT. A controlled trial of sip-feed supplements in elderly orthopaedic patients. Eur J Clin Nutr 1989; 43: 267-274.
180Gray-Donald K, Payette H, Boutier V. Randomized clinical trial of nutritional supplementation shows little effect on functional status among free-living frail elderly. J

Nutr 1995; 125: 2965-2971.

181Larsson J, Unosson M, Ek A-C, Nilsson L , Thorslund S, Bjurulf P. Effects of dietary supplement on nutritional status and clinical outcome in 501 geriatric patients -

a randomized study. Clin Nutr 1990; 9: 179-184.

182Fiatarone MA, O'Neill EF, Ryan ND, Clements KM, Solares GR, et al. Exercise training and nutritional supplementation for physical frailty in very elderly people. N

183.

Engl J Med 1994; 330: 1769-1775.
Ovesen L. The effect of a supplement which is nutrient dense compared to standard concentration on the total nutritional intake of anorectic patients. Clin
1992; 11: 154-157.

Nutr

184. Norton B, Homer-Ward M, Donnelly MT, Long RG, Holmes GK. A randomised prospective comparison of percutaneous endoscopic gastrostomy and nasog

185.

186.

187.

188.

189.

190.
191.

192.

193.

194.

195.

196.

197.

198.
199.

200.
201.
202.
203.
204.
205.
206.
207.

208.

210.

211.
212.

213.
214.
215.

216.

=

222.
223.
224,
225.
226.
227.
228.

229.
230.

tube feeding after acute dysphagic stroke. Br Med J 1996; 312: 13-16.

Park RH, Allison MC, Lang J, Spence E, Morris AJ, Danesh BJ, Russell RI, Mills PR. Randomised comparison of percutaneous endoscopic gastrostompa
nasogastric tube feeding in patients with persisting neurological dysphagia. Br Med J 1992; 304: 1406-1409.
Bastow MD, Rawlings J, Allison SP. Benefits of supplementary tube feeding after fractured neck of femur: a randomised controlled trial. Br Med J 1983028

1589- 1 592.

1998; 17: 287-292.

Sullivan DH, Nelson CL, Bopp MM, Puskarich-May CL, Walls RC. Nightly enteral nutrition support of elderly hip fracture patients: a phase | g Call Nutr

1998; 17: 155-161.
Norregaard O, Tottrup A, Saaek A, Hessov |. Effects of oral supplements to adults with chronic obstructive pulmonary disease (abs , cH

23: 388s. <O
Jensen MB, Hessov |. Dietary supplementation at home improves the regain of lean body mass after surgery. Nutrition 1997; 1924 s
Bos C, Benamouzig R, Bruhat A, Roux C, Valensi P, Ferriere F, Tome D. Nutritional status after short-term dietary supplement: i
geriatric patients. Clin Nutr 2001; 20: 225-233.

Hibsch S, Volkert D, Oster P, Schlierf G. Moglichkeiten und Grenzen der Anwendung flissiger Nahrstoffkonzentrate ji
geriatrischer Patienten. Akt Ernahr -Med 1994; 19: 109-114.

Fiatarone Singh MA, Bernstein MA, Ryan AD, O'Neill EF, Clements KM, Evans WJ. The effect of oral nutritional s
in frail elders. J Nutr Health Aging 2000; 4: 5-12.

Meredith CN, Frontera WR, O'Reilly KP, Evans WJ. Body composition in elderly men: Effect of dietary modifigation d0
40: 155-162.

Wouters-Wesseling W, Van Hooijdonk C, Wagenaar L, Bindels J, de Groot L, van Staveren W. The
physical functioning in elderly people. Clin Nutr 2003; 22: 371-7.

Bourdel-Marchasson |, Joseph PA, Dehail P, Biran M, Faux P, Rainfray M, Emeriau JP, Canioni P,
muscle occurring during nutritional repletion in malnourished elderly patients. Am J Clin Nutr 280
Callahan CM, Haag KM, Weinberger M, Tierney WM, Buchanan NN, Stump TE , Nisi R. Outc
a community setting. J Am Geriatr Soc 2000; 48: 1048-1054.
Ciocon JO, Silverstone FA, Graver LM, Foley CJ. Tube feedings in elderly patients. Indicatjol
Abitbol V, Selinger-Leneman H, Gallais Y, Piette F, Bouchon JP, Piera JB, Beinis JY, Lauri

Theorapie der Mangelernahrung

pl

¥
32/338.

efits, and complications. Arch Intern Med 1988; 148: 42

ospitalized malnourished

n habitual dietary quality and quantity
g strength training. J Am Geriatr Soc 1992;
effect of a nutrition supplement on body composition and
E. Functional and metabolic early changes in calf

Qi\percutaneous endoscopic gastrostomy among older adults in

9-433.

ulias R, Gaudric M. Percutaneous endoscopic gastrostomy in

Fay DE, Poplausky M, Gruber M, Lance P. Long-term enteral feeding: a retrospebdiive copgparison of delivery via percutaneous endoscopic gastrostomy and

elderly patients. A prospective study in a geriatric hospital. Gastroenterol Clin Bigl 2002; 26: 448-53.

nasoenteric tubes. Am J Gastroenterol 1991; 86: 1604-1609.

Vetta F, Gianni W, Ronzoni S, Domini LM, Palleschi L, Peppe T, Lato PFA, liori },"Cacciafesta M, Marigliano V. Role of aging in malnutrition and in res
nutritional parameters by tube feeding. Arch Gerontol Geriatr 1996; suppl. 5: 5 4.

Friedman PJ, Campbell AJ, Caradoc-Davies TH. Hypoalbuminemia in the elderly’is due to disease not malnutrition. J Clin Exp Gerontol 1985; 7: 191-203.
Franch-Arcas G. The meaning of hypoalbuminaemia in clinical prag; I|%lutr 2001; 20: 265-269

Peck A, Cohen CE, Mulvihill MN. Long-term enteral feeding of age nursing home patients. J Am Geriatr Soc 1990; 38: 1195-1198.

Golden A, Beber C, Weber R, Kumar V, Musson N, Silver
for nutritional support. Nurs Home Med 1997; 5: 382-389.
Nair S, Hertan H, Pitchumoni CS. Hypoalbuminemia is a
Am J Gastroenterol 2000; 95: 133-136.

Okada K, Yamagami H, Sawada S, Nakanishi M, Tan
receiving tube feeding. J Nutr Sci Vitaminol 2QQ1; 7,
Paillaud E, Bories PN, Merlier |, Richardet JP,
percutaneous endoscopic gastrostomy. Gagt

738-743.
Panos MZ, Reilly H, Moran A, Reilly T,

Sitzmann JV. Nutritional supp
Hébuterne X, Schneider S,
patients. Clin Nutr 1997; 16:
Schneider SM, Al-
Shizgal HM, Martin

on Z. The effect of age on the caloric requirement of malnourished individuals. Am J Clin Nutr 1992; 55: 783-789.

t old. J Am Geriatr Soc 1993; 41: 333-337.

titution of

n erm survival of elderly nursing home residents after percutaneous endoscopic gastrostomy

tor of survival after percutaneous endoscopic gastrostomy in elderly patients with dementia.

R, P! . éraulio VB, Rampal P, Hébuterne X. Lack of adaptation to severe malnutrition in elderly patients. Clin Nutr 2002; 21: 499-504.

yle N, Clements KM, Roberts SB, et al. The Boston FISCIT Study: The effects of resistance training and nutritional supplementation on

Fiatarone MA, O
physical frailty,i
Unosso rs' , EK A-C, Bjurulf P. Effects of dietary supplement on functional condition and clinical outcome measured with a modified Norton scale. Clin

139.

. Tider zer S, Carlsson P, Soderqvist A, Brismar K, Tengstrand B, Cederholm T. Effects of protein-rich supplementation and nandrolone in lean

emoral neck fractures. Clin Nutr 2004; 23 : 587-596.
Erg supplements in the elderly. Curr Opin Clin Nutr Metab Care 2001; 4: 21-28.

elderly

, Mak YT, Law LK, Cheung A. Nutritional status of elderly patients during recovery from chest infection and the role of nutritional supplementation

aulella J, Guyer H, Diaz-Escriu F, Mellado-Navas JA, Castells M, Pladevall M. Nutritional supplementation of elderly hip fracture patients. A randomized, double-

O@O ed by a prospective trial. Age Ageing 1994; 23: 40-48.
0. , , Diaz- iuF, - ,
ind, placebo-controlled trial. Age Ageing 2000; 29: 425-431.

. Gariballa SE, Parker SG, Taub N, Castleden CM. A randomized, controlled, single-blind trial of nutritional supplementation after acute stroke. J Parent Ent

1998; 22: 315-319.

Nutr

Wouters-Wesseling W, Wouters AE, Kleijer CN, Bindels JG, de Groot CP, van Staveren WA. Study of the effect of a liquid nutrition supplement on the nutritional

status of psycho-geriatric nursing home patients. Eur J Clin Nutr 2002; 56: 245-51.

Faxen-Irving G, Andren-Olsson B, af Geijerstam A, Basun H, Cederholm T. The effect of nutritional intervention in elderly subjects residing in group-living for the

demented. Eur J Clin Nutr 2002; 56: 221-7.
Saudny-Unterberger H, Martin JG, Gray-Donald K. Impact of nutritional support on functional status during an acute exacerbation of chronic obstructive pu
disease. Am J Respir Crit Care Med 1997; 156: 794-9.

Imonary

Kwok T, Woo J, Kwan M. Does low lactose milk powder improve the nutritional intake and nutritional status of frail older Chinese people living in nursing homes? J

Nutr Health Aging 2001; 5: 17-21.
Lauque S, Arnaud-Battandier F, Mansourian R, Guigoz Y. Protein-energy oral supplementation in malnourished nursing-home residents. A controlled trial.
Ageing 2000; 29: 51-56.

Age

Efthimiou J, Fleming J, Gomes C, Spiro SG. The effect of supplementary oral nutrition in poorly nourished patients with chronic obstructive pulmonary disease. Am

Rev Respir Dis 1988; 137: 1075-1082.
Cederholm TE, Hellstrdom KH. Reversibiliy of protein-energy malnutrition in a group of chronically-ill elderly outpatients. Clin Nutr 1995; 14: 81-87.
Katakity M, Webb JF, Dickerson JWT. Some effects of a food supplement in elderly hospital patients: A longitudinal study. Hum Nutr Appl Nutr 1983; 37A:

85-93.

Abuksis G, Mor M, Segal N, Shemesh |, Plout S, Sulkes J, Fraser GM, Niv Y. Percutaneous endoscopic gastrostomy: high mortality rates in hospitalized patients.

[see comments]. Am J Gastroenterol 2000; 95: 128-132.

11.10.2010 19:22



348.
349.
350.
351.
352.
353.
354.
355.
356.
357.
358.
359.
360.
361.
362.
363.
364.
365.
366.
367.
368.
369.
370.
371.

372.
373.

374.
375.
376.

377.
378.
379.

380.
381.
382.
383.
384.
385.
386.
387.
388.
389.
390.
391.

392.
393.

405.
406.
407.
408.

409.
410.

411.

412.

21

Skelly RH, Kupfer RM, Metcalfe ME, Allison SP, Holt M, Hull MA, Rawlings JK. Percutaneous endoscopic gastrostomy (PEG): change in practice since 1988. Clin
Nutr 2002; 21: 389-394.

Sanders DS, Carter MJ, D'Silva J, James G, Bolton RP, Bardhan KD. Survival analysis in percutaneous endoscopic gastrostomy feeding: a worse outcome in
patients with dementia. Am J Gastroenterol 2000; 95: 1472-1475.

Bourdel-Marchasson |, Dumas F, Pinganaud G, Emeriau J-P, Decamps A. Audit of percutaneous endoscopic gastrostomy in long-term enteral feeding in a nursing
home. Int J Qual Health Care 1997; 9: 297-302.

Rudberg MA, Egleston BL, Grant MD, Brody JA. Effectiveness of feeding tubes in nursing home residents with swallowing disorders. J Parent Ent Nutr 2000; 24:
97-102.

Mitchell SL, Kiely DK, Lipsitz LA. The risk factors and impact on survival of feeding tube placement in nursing home residents with severe cognitive impairment.
Arch Intern Med 1997; 157: 327-332.

Mitchell SL, Kiely DK, Lipsitz LA. Does artificial enteral nutrition prolong the survival of institutionalized elders with chewing and swallowing problems? J Geront Biol
Sci Med Sci 1998; 53: M207-M213.

Sanders H, Newall S, Norton B, Holmes GT. Gastrostomy feeding in the elderly after acute dysphasgic stroke. J Nutr Health Aging 2000; 4: 58-60.

Weaver JP, Odell P, Nelson C. Evaluation of the benefits of gastric tube feeding in an elderly population. Arch Fam Med 1993; 2: 953-956.

Sullivan DH, Walls RC. Impact of nutritional status on morbidity in a population of geriatric rehabilitation patients. J Am Geriatr Soc 1994; 42: 471-477.

Lumbers M, Driver LT, Howland RJ, Older MWJ, Williams CM. Nutritional status and clinical outcome in elderly female surgical orthopaedic patients. Clin Nutr
1996; 15: 101-107.

Incalzi RA, Landi F, Cipriani L, Bruno E, Pagano F, Gemma A, Tapparella O, Carbonin PUI. Nutritional assessment: A primary component of muItidimens@a
geriatric assemssment in the acute care setting. J Am Geriatr Soc 1996; 44: 166-174. o)
Davalos A, Ricart W, Gonzalez-Huix F, Soler S, Marrugat J, Molins A, Suner R, Genis D. Effect of malnutrition after acute stroke on clinical outcome.
27:1028-1032.

femur. J Am Coll Nutr 1992; 11: 519-525.
Schurch MA, Rizzoli R, Slosman D, Vadas L, Vergnaud P, Bonjour JP. Protein supplements increase serum insulin-like growth factor-I le
proximal femur bone loss in patients with recent hip fracture. A randomized, double-blind, placebo-controlled trial. Ann Intern Med ':*:(‘*:
Brown KM, Seabrock NA. Nutritional influences on recovery and length of hospital stay in elderly women following femoral fractys®. .%
Avenell A, Handoll HH. Nutritional supplementation for hip fracture aftercare in the elderly. Cochrane Database Syst Rev 2005; ueR €5001880.pub3.
Krondl M, Coleman PH, Bradley CL, Lau D , Ryan N. Subjectively healthy elderly consuming a a liquid nutrition supplement mai o ePody mass index and
improved some nutritional parameters and perceived well-being. J Am Diet Assoc 1999; 99: 1542-1548.
Bannerman E, Pendlebury J, Phillips F, Ghosh S. A cross-sectional and longitudinal study of health-related quality of i
Gastroenterol Hepatol 2000; 12: 1101-1109.

Verhoef MJ, van Rosendaal GM. Patient outcomes related to percutaneous endoscopic gastrostomy placement.
Schneider SM, Pouget |, Staccini P, Rampal P, Hebuterne X. Quality of life in long-term home enteral nutrition patient:
Stratton RJ, Green CJ, Elia M. Disease-related malnutrition: An evidence-based approach to treatment. Oxon, AK: C
Meier DE, Ahronheim JC, Morris J, Baskin-Lyons S, Morrison RS. High short-term mortality in hospitalized
feeding. Arch Intern Med 2001; 161: 594-599.

Cowen ME, Simpson SL, Vettese TE. Survival estimates for patients with abnormal swallowing studi
Croghan JE, Burke EM, Caplan S, Denman S. Pilot study of 12-month outcomes of nursing home
141-6.

Nutr 2000; 19: 23-8.
ublishing, 2003.
h advanced dementia: lack of benefit of tube

ern Med 1997; 12: 88-94.
ith aspiration on videofluoroscopy. Dysphagia 1994; 9:

Murphy LM, Lipman TO. Percutaneous endoscopic gastrostomy does not prolong survival in ith dementia. Arch Intern Med 2003; 163: 1351-3.
Lindemann B, Nikolaus PT. Outcomes of percutaneous endoscopic gastrostomy in demeni . J Am Geriatr Soc 2001; 49: 838-839.

Dwolatzky T, Berezovski S, Friedmann R, Paz J, Clarfield AM, Stessman J, Hamburger Friedlander Y, Rosin A, Sonnenblick M. A prospective
comparison of the use of nasogastric and percutaneous endoscopic gastrostomy tubes -term enteral feeding in older people. Clin Nutr 2001; 20: 535-540.

Quill TE. Utilization of nasogastric feeding tubes in a group of chronically ill, eld
Bussone M, Meaune S. Percutaneous endoscopic gastrostomy in old age patien
Bussone M, Lalo M, Piette F, Hirsch JF, Senecal P. [Percutaneous endos
Apropos of 101 consecutive cases in patients over 70 years of age]. Annale:
Markgraf R, Geitmann K, Pientka L, Scholten T. Erndhrung tber perkutane en
Patienten. Geriatrische Forschung 1994; 4: 123-129.

Raha SK, Woodhouse K. The use of percutaneous endoscopic ga:

d Nutrition 1992; 3: 110-111.

PEG) in 161 consecutive elderly patients. Age Ageing 1994; 23: 162-163.
in‘elderly patients. Postgrad Med J 1991; 67: 371-373.
James A, Kapur K, Hawthorne AB. Long-term outcome of endoscopic gastrostomy feeding in patients with dysphagic stroke. Age Ageing 1998; 27:
671-676.
Wanklyn P, Cox N, Belfield P. Outcome in patients who ry
Wijdicks EF, McMahon MM. Percutaneous endoscopi S¥dmy after acute stroke: complications and outcome. Cerebrovascular Diseases 1999; 9: 109-111.
Clarkston WK, Smith OJ, Walden JM. Percutane:
Friedenberg F, Jensen G, Gujral N, Braitman k £ . Serum albumin is predictive of 30-day survival after percutaneous endoscopic gastrostomy. J Parent
Ent Nutr 1997; 21: 72-74.

P
Kohli H, Bloch R. Percutaneous endoscqpit\g2 tomy: a community hospital experience. Am Surg 1995; 61: 191-194.

I\ EP. Percutaneous endoscopic gastrostomy. Indications, success, complications, and mortality in 314
consecutive patients. Gastroenterolod JQN93: 48-52.
Light VL, Slezak FA, Porter JAQGE N4 Cord G. Predictive factors for early mortality after percutaneous endoscopic gastrostomy. Gastrointest Endosc
1995; 42: 330-335.
Llaneza PP, Menendez AM, £
Markgraf R, Geitmann K, Pi %
patients]. Z Gastrognterl 199331 Suppl 5: 21-23.
Nicholson FB, Kori ichardson MA. Percutaneous endoscopic gastrostomy: a review of indications, complications and outcome. J Gastroenterol Hepatol

2000; 15: 21-25.
. Rabeneck L, @n ‘etersen NJ. Long-term outcomes of patients receiving percutaneous endoscopic gastrostomy tubes. J Gen Intern Med 1996; 11: 287-293.

d feasibility of percutaneous endoscopic gastrostomy placement by a single physician. Endoscopy 2001; 33: 241-4.
ad A, McQuillan T, Conboy D. Percutaneous endoscopic gastrostomy: the Heidelberg Repatriation Hospital experience. Aust NZ J Surg 1993;

EH, Boland JP. Feeding gastrostomy: a critical review of its indications and mortality rate. South Med J 1993; 86: 169-172.
ayova A, Kum CK, Alponat A, Goh PM. Evaluation of percutaneous endoscopic gastrostomy in a university hospital. Hepato-Gastroenterology 1998;

opS rostomy: a community-based study. Mayo Clinic Proc 1992; 67: 1042-1049.

olfsen HC, Kozarek RA, Ball TJ, Patterson DJ, Botoman VA, Ryan JA. Long-term survival in patients undergoing percutaneous endoscopic gastrostomy and
jejunostomy. Am J Gastroenterol 1990; 85: 1120-1122.

Elia M, Stratton RJ, Holden C, Meadows N, Micklewright A, Russell C , Scott D, Thomas A, Shaffer J, Wheatley C, Woods S. Home enteral tube feeding following

. cerebrovascular accident. Clin Nutr 2001; 20: 27-30.
403.
404,

Howard L, Malone M. Clinical outcome of geriatric patients in the United States receiving home parenteral and enteral nutrition. Am J Clin Nutr 1997; 66: 1364-1370.
Sanders DS, Carter MJ, D'Silva J, McAlindon ME, Willemse PJ, Bardham KD. Percutaneous endoscopic gastrostomy: a prospective analysis of hospital support
required and complications following discharge to the community. Eur J Clin Nutr 2001; 55: 610-614.

Schneider SM, Raina C, Pugliese P, Pouget |, Rampal P, Hebuterne X. Outcome of patients treated with home enteral nutrition. J Parent Ent Nutr 2001; 25:
203-209.

Mitchell SL, Tetroe JM. Survival after percutaneous endoscopic gastrostomy placement in older persons. J Gerontol Biol Sci Med Sci 2000; 55: M735-M739.
Kondrup J, Allison SP, Elia M, Vellas B, Plauth M. ESPEN guidelines for nutrition screening 2002. Clin Nutr 2003; 22: 415-21.

Vellas B, Guigoz Y, Garry PJ, Nourhashemi F, Bennahum D, Lauque S, Albarede J-L. The Mini Nutritional Assessment (MNA) and its use in grading the nutritional
state of elderly patients. Nutrition 1999; 15: 116-122.

Chandra RK, Puri S. Nutritional support improves antibody response to influenza virus vaccine in the elderly. Br Med J 1985; 291: 705-706.

Wouters-Wesseling W, Wagenaar LW, de Groot LC, Bindels JG, van Staveren WA. Biochemical antioxidant levels respond to supplementation with an enriched
drink in frail elderly people. J Am Coll Nutr 2003; 22: 232-8.

Banerjee AK, Brocklehurst JC, Wainwright H, Swindell R. Nutritional status of long-stay geriatric in-patients: effects of a food supplement (complain). Age and
Ageing 1978; 7: 237-243.

Banerjee AK, Brocklehurst JC, Swindell R. Protein status in long-stay geriatric in-patients. Gerontology 1981; 27: 161-166.

11.10.2010 19:22



22

413,
414,
415,
416.
417.
418,
419,
420.
421,
422,
423,
424,
425,
426.
427.
428,
429.
430.

431.
432.

433.
434.

435.
436.

437.

438.

439.
440.
441.

442.
443.

445.
446.
447.
448.
449.
450.
451.
452.

453.
454.
455.

456.

. Zarling EJ, Edison

Beck AM, Ovesen L, Schroll M. Home-made oral supplement as nutritional support of old nursing home residents, who are undernourished or at risk of
undernutrition based on the MNA. A pilot trial. Aging Clin Exp Res 2002; 14: 212-5.

Ek A-C, Larsson J, von Schenck H, Thorslund S, Unosson M, Bjurulf P. The correlation between anergy, malnutrition and clinical outcome in an elderly hospital
population. Clin Nutr 1990; 9: 185-189.

Hankey CR, Summerbell J, Wynne HA. The effect of dietary supplementation in continuing-care people: Nutritional, anthropometric and biochemical parameters. J
Hum Nutr Diet 1993; 6: 317-322.

McEvoy AW, James OFW. The effect of a dietary supplement (Build-up) on nutritional status in hospitalized elderly patients. Hum Nutr Appl Nutr 1982; 36A:
374-376.

Potter JM, Roberts MA, McColl JH, Reilly JJ. Protein energy supplements in unwell elderly patients--a randomized controlled trial. J Parenter Enteral Nutr 2001; 25:
323-329.

Bunker VW, Stansfield MF, Deacon-Smith R, Marzil RA, Hounslow A, Clayton BE. Dietary supplementation and immunocompetence in housebound elderly
subjects. Br J Biomed Sci 1994; 51: 128-135.

Bourdel-Marchasson |, Barateau M, Rondeau V, Dequae-Merchadou L, Salles-Montaudon N, Emeriau J-P, Manciet G, Dartigues J-F, for the GAGE group. A multi-
center trial of the effects of oral nutritional supplementation in critically ill older inpatients. Nutrition 2000; 16: 1-5.

Chandra RK, Joshi P, Au B, Woodford G. Nutrition and immunocompetence of the elderly: effect of short-term nutritional supplementation on cell-mediated
immunity and lymphocyte subsets. Nutr Res 1982; 2: 223-232.

Gray-Donald K, Payette H, Boutier V, Page S. Evaluation of the dietary intake of homebound elderly and the feasibility of dietary supplementation. J Am Coll

1994; 13: 277-284.

Lipschitz DA, Mitchell CO, Steele RW, Milton KY. Nutritional evaluation and supplementation of elderly subjects participating in a "meals-on-wheals" proQkQ \
Parent Ent Nutr 1985; 9: 343-347.

Harrill I, Kunz M, Kylen A. Dietary supplementation and nutritional status in elderly women. J Nutr Elderly 1981; 1: 3-13.

Welch PK, Dowson M, Endres JM. The effect of nutrient supplements on high risk Iong term care residents receiving pureed diets J Nutr EIderIy 1 29

13: 391-394.
Brin MF, Younger D. Neurologic disorders and aspiration. Orolaryngol Clin North Am 1988; 21: 691-699.
Daniels SK, Brailey K, Priestly DH, Herrington LR, Weisberg LA, Foundas AL. Aspiration in patients with acute stroke. Arch Phys Med Re g; 79: 14-19.
Teasell RW, McRae M, Marchuk Y, Finestone HV. Pneumonia associated with aspiration following stroke. Arch Phys Med Rehabil 4096
Smithard DG, O'Neill PA, Park C, Morris J, Wyatt R, England R, Martin DF. Complications and outcome after acute stroke - do \(\/ matter'? Stroke 1996;
27: 1200-1204.
Odderson IR, Keaton JC, McKenna BS. Swallow management in patients on an acute stroke pathway: quality is cost effective. s Med Rehabil 1995; 76:
1130-1133.
Smithard DG, Kenwick D, Martin D, O’Neill P. Chest infection following acute stroke: does aspiration matter? Age i 993; 22 (Suppl 3): 24-29.
Axelsson K, Asplund K, Norberg A, Eriksson S. Eating problems and nutritional status during hospital stay of patie { stroke. J Am Diet Assoc 1989;
81-487.
om the FOOD trial. Stroke 2003; 34:

89: 1092-1096.
Gariballa SE, Parker SG, Taub N, Castleden M. Nutritional status of hospitalized acute stroke patients. Br J Nutr 1998
FOOD Trial Collaboration. Poor nutritional status on admission predicts poor outcomes after stroke: observatjgpal da
1450-1456.

Bath PM, Bath FJ, Smithard DG. Interventions for dysphagia in acute stroke. Cochrane Database Syst\Rev 20 D000323.

Broadley S, Croser D, Cottrell J, Creevy M, Teo E, Yiu D, Pathi R, Taylor J, Thompson PD. Predictor: rolonged dysphagia following acute stroke. J Clin

Lancet 2005; 365: 764-72.

Taylor SJ. Audit of nasogastric feeding practice at two acute hospitals: is early enteral feedj
1993; 6: 477-489.
Nyswonger GD, Helmchen RH. Early enteral nutrition and length of stay in stroke patients: urosci Nurs 1992; 24: 220-223.

Smithard DG, O'Neill PA, England RE, Park CL, Wyatt R, Martin DF, Morris J. The natural history of dysphagia following a stroke. Dysphagia 1997; 12: 188-93.
Peschl L, Zeilinger M, Munda W, Prem H, Schragel D. [Percutaneous endoscoptegastrgstomy--a possibility for enteral feeding of patients with severe cerebral
dysfunctions]. Wiener Klin Wschr 1988; 100: 314-318.
Gordon C, Hewer RL, Wade DT. Dysphagia in acute stroke. Br Med J (Clin 87; 295: 411-414.

Houwing RH, Rozendaal M, Wouters-Wesseling W, Beulens JW, Buskens E, oom JR. Arandomised, double-blind assessment of the effect of nutritional
supplementation on the prevention of pressure ulcers in hip-fracture patients. Clin Nutr 2003; 22: 401-405.

Lawson RM, Doshi MK, Barton JR, Cobden I. The effect of unsele(@%erativa nutritional supplementation on nutritional status and clinical outcome of

Neurosci 2003; 10: 300-305.
FOOD trial collaboration: Effect of timing and method of enteral tube feeding for dysphagic strgke% OOD): a multicentre randomised controlled trial.

jdted with reduced mortality and hospital stay? J Hum Nutr Diet

orthopaedic patients. Clin Nutr 2003; 22: 39-46.
Stableforth PG. Supplement feed and nitrogen and calorie
Morley JE, Kraenzle D. Causes of weight loss in a comm
Brozek J. Effects of generalized malnutrition on personal'
Marcus EL, Berry EM. Refusal to eat in the elderly. [R

‘7 ing femoral neck fracture. Br J Surg 1986; 73: 651-655.
¢ é‘o home. J Am Geriatr Soc 1994; 42: 583-585.

1990; 6: 389-395.
Rev 1998; 56: 163- 171

Baeten C Hoefnagels J. Feeding via nasogas ] percutaneous endoscopic gastrostomy A comparison. Scand J Gastroenterol 1992; 194: 95-98.
Stratton RJ, Ek A-C, Engfer M, Moore Z, Ri o) e R Elia M: Enteral nutritional support in prevention and treatment of pressure ulcers: a systematic review
and meta-analysis. Ageing Res Rev 200 ]
Breslow RA, Hallfrisch J, Guy DG, Cr
Brown DN, Miedema BW, King PD,
Choudhry U, Barde CJ, Marker{R :« c.
Gastrointest Endosc 1996; 44; 16 %
McCarter TL, Condon SC, RG 7Gibson DJ, Chen YK. Randomized prospective trial of early versus delayed feeding after percutaneous endoscopic
gastrostomy placement. Al oenterol 1998; 93: 419-421

r<ed dbert AP. The importance of dietary protein in healing pressure ulcers. J Am Geriatr Soc 1993; 41: 357-362.
B. Safety of early feeding after percutaneous endoscopic gastrostomy. J Clin Gastroenterol 1995; 21: 330-331.
y N. Percutaneous endoscopic gastrostomy: a randomized prospective comparison of early and delayed feeding.

ger ya J , DeMeo M. Effect of dietary oat and soy fiber on bowel function and clinical tolerance in a tube feeding dependent population.

J Am Coll Nutr 199

Grant LP, Wang

Shankardass @ ach S, Chelswick K, Stefanovich C, Spurr S, Brooks J, Tsai M, Saibil FG, Cohen LB, Edington JD. Bowel function of long-term tube-fed
patients @ 1 mulae with and without dietary fiber. J Parenter Enteral Nutr 1990; 14: 508-12.

a—Y>Satake S, Ito |, Iguchi A, Takagi K et al. Usefulness of soluble dietary fiber for the treatment of diarrhea during enteral nutrition in elderly patients.
: 35-39.

an LP, Abrams SE, Hsueh AM. The effect of dietary fiber in tube-fed elderly patients. J Gerontol Nurs 1996; 22: 37-44.

men M, Fuessenich C, Senkal M, Zumtobel V. Reduction in diarrhea incidence by soluble fiber in patients receiving total or supplemental enteral

J arenter Enteral Nutr 1994; 18: 486-90.

T, Herbst B, Koller M. Methodology for the development of the ESPEN guidelines on Enteral Nutrition. Clin Nutr 2006; 25 (2)

s H, allison SP, Meier R, Pirlich M, Kondrup J, Schneider S, van den Berghe G, Pichard C. Introductory to the ESPEN Guidelines on Enteral Nutrtion. Clin Nutr
06; 25 (2

Verfahren zur Konsensbildung

see: Methodology for the development of the ESPEN Guidelines on Enteral Nutrition

Corresponding author:

D. Volkert*

Head Medical Science Division, Pfrimmer-Nutrica,
Erlangen, Germany

fon: 0049-9131-7782-31, fax: 0049-9131-7782-86
e-mail: d.volkert@nutricia.com

11.10.2010 19:22



*Dorothee Volkert had been employed at the Dept. of Nutrition Science, University of Bonn, until May 31st, 2005; she
was not industry employed during the development of the guidelines

D. Volkert, Head Medical Science Division, Pfrimmer-Nutricia, Erlangen, Germany (Dorothee Volkert had been employed
at the Dept. of Nutrition Science, University of Bonn, until May 31st, 2005; she was not industry employed during the
development of the guidelines)

Y.N. Berner, Head Geriatric Dept., Meir Hospital, Kfar Saba, Israel

E. Berry, Dept of Human Nutrition & Metabolism, Hebrew University - Hadassah Med School, Jerusalem, Israel

T. Cederholm, Dept. of Geriatric Medicine, Karolinska Institute, Huddinge University Hospital, Huddinge, Sweden

P. Coti Bertrand, Unité de Nutrition Clinique, CHUV, Lausanne, Switzerland

A. Milne, Health Services Research Unit, University of Aberdeen, Aberdeen, United Kingdom

J. Palmblad, Dept. of Medicine, Karolinska Institute, Huddinge University Hospital, Huddinge, Sweden

St. Schneider, Gastroentérologie et Nutrition Clinique, Hopital de I'Archet, Nice, France o @%9
L. Sobotka, Metabolic Care Unit, Dept. of Gerontology and Metabolic Care, Charles University, Faculty of MediciRe,
Hradec Kralove, Czech Republic @

Z. Stanga, Internal Medicine and Clinical Nutrition, Inselspital / University Hospital, Bern, Switzerland

DGEM: D. Volkert, R. Lenzen-Grossimlinghaus, U. Krys, M. Pirlich, B. Herbst, T. Schiitz, W. Schroer, %I be, J.
Ockenga, H. Lochs
4).

For further information on methodology see (173). For further information on definition of tern‘g}@@

Erstellungsdatum:

R
01/2003
" . o
Letzte Uberarbeitung: E %

04/2006 o &
Nichste Uberpriifung geplant: @
09/2009 \/

N

Zuriick zum Inhaltsverzeichnis ESPEN-Leitlinien V
Zuriick zum Index Leitlinien Erndhrungsmedizin

Zurick zur Liste der Leitlinien @%
Zuriick zur AWMF-Leitseite O

Die "Leitlinien™ der Wissenscha Hedizinischen Fachgesellschaften sind systematisch entwickelte
Hilfen fiir Arzte zur Entscheiding g in spezifischen Situationen. Sie beruhen auf aktuellen wissen-
schaftlichen Erkenmtnissen Nier Praxis bewahrten Verfahren und sorgen fir mehr Sicherheit in der
Medizin, sollen aber auch & ische Aspekte beriicksichtigen. Die "Leitlinien™ sind fiir Arzte rechtlich
nicht bindend und habe weder haftungsbegriindende noch haftungshefreiende Wirkung.

Die &%WF erfasst 4“@ iert die Leitlinien der Fachgeselschaftten mit gréitméglicher Sorgfalt - dennoch kann die AWWFE

T

-@, k&it - inshesondere von Dosierungsangaben - keine VYeramtwortung Obernehmen.

AN

&erung: 04/2006
t fiir Erndhrungsmedizin/ESPEN

11.10.2010 19:22



