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Abstract: The aim of this systematic review is to evaluate the role of enteral nutrition in
dementiaThe prevalence of dementia is predicted to rise worldwide partly due to an aging
population.People with dementia may experience both cognitive and physical catiqpig

that impact on their nutritional intake. Malnutrition and weight loss in dementiaelates

with cognitive decline and the progress of the dise@sentervention for long term eating
difficulties is the provision of enteral nutrition through Pecutaneous Eioscopic
Gastrostomy tub improve both nutritional parameters and quality of Eeteral nutrition

in dementia has traditionally been discouraged, although further understanghmgsiof)
nutritional and quality of life outcomes arejuered.The following electronic databases were
searched: EBSCO Host, MEDLINE, PubMed, Cochrane Database of Systematic Reviews
and Google Scholar for publications frabst Jaruary 2008and up to and including 1st
January2014. Inclusion criteria includedhe following aitcomes mortality, aspiration
pneumonia, pressure sores, nutritional parameters and quality of life. Eaclnstudgd
separate analysis fgratients with a diagnosis of demen#adbr neurological disease.
Retrospective and prospectivdservational studies were included. No difference
mortality were found for patients with dementia, without dementiatloer neurological
disordes. Risk factors for poor survival included decreased or decreasingn albumin
levels, increasing age or over 80 years and male gdenddence regardingneumonia was
limited, althoughdid not impact on mortality. No studies explopdssure sores quality

of life.
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1. Introduction

Due to a global agingopulation the incidence and prevalence of dementia is predicted to rise
worldwide, with an estimate8l million peoplediagnosed with dementia by 2040.[Dementia is an
umbrella term for a number of specific conditions which are progressive in aatliimpact on multiple
areas of functioning including decline in memory, reasoning, communication skills &ithdtalbarry
out daily activities [2].

A comma experience for people with dementia is the development of eating diffidalidiag to
problems such asalnutrition and weigh 1098,4]. The severity and progression of dementidasely
related to weight log%,6]. In theearly stagsof dementiaeating difficulties are attributed tfactory
and taste dysfunction, executive planning difficulties, attention deficits, akiapragnosia and
behavioural problems [7]in advancedtages ofdementia orahnd pharyngealhase dysphagimay be
presenteading tothe inability to coordinate chewing and swallowing, and disruption of the food bolus
from the oropharynx into the oesophagus withaapiration [8] Reduced nutrition has negative
outcomes for patients with dementia includhigher morbidity an mortality, reduced quality of life
and increased carer burd®-11].

An intervention for long term eating difficultiexross different health conditions is the provision of
enteral nutrition through Percutaneous Endoscopic Gastrostomy (PiE@8 Theprovision of enteral
nutrition is both to provide complete nutrition and improve the patient’s qualife ¢12]. A systematic
review in 1999 explored the impact of enteral nutrition in patients with advanced de@reshtiound
no improvements in theates of aspiration, pressures sores or mortfl®y. No data was found on
quality of life, although manyomplicationswere reportedncluding gastric perforation, gastric
prolapse, aspiration, diarrhoea, gastrointestinal bleeding, nauseas and vdluiryerload and loss
of social aspects of feeding. Finucael. [13] concluded enteral nutrition for patients with dementia
should be actively discouraged.

A further review in 2001 exploreautritional parametes, quality of life and mortality of older people
with demetia receiving enteral nutrition [14A small number of studies & 3) found improvemest
in nutritional parameters and an increased albumas associated with decreased mortality.
Dharmarajaret al. [14] found quality of life was diicult to analyse in this population as patients with
advanced dementia could not narrate their subjective feelings, and family membetesdreonflicting
opinions Mortality ranged from 11%27% across studies at 30 days post insertion of a PEG and
comnmencement of enteral nutrition. However, mortality was not uniformed: older [gatreeth and
patients with an acute illness had higher mortality than woarah AfricarAmerican patients.
Dharmarajaret al. [14] recommended caution in decisions regardinggral nutrition in older people
with dementia

A more recent review in 2008portedno significant association between enteral nutrition and
decreasgmortalityin older patients with dementia5]. Secondary outcomes of weight loss, Body Mass
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Index BMI), haemocrit and cholesterol were not significantly different between thoseimgoeiveral
nutrition to those who were not, albumin levels were significantly decreasedantpaiceiving enteral
nutrition [15]. No studies in this review explordtde impact of enteral nutrition oguality of life,
behavioural or psychiatric symptoms of dementia. However, one daalynentedheuse of restraint
with 71% of patients being physically restrained to prexembval ofa PEGcompared to 55% of those
not receiving enteral nutritiofil6]. Sampsoret al. [15] conclude that there is insufficient evidence to
suggest enteral nutrition in patients with advaldementia is beneficial

Clinical guidance reflects the evidence to date, National Institute for HeadttCare Excellence
(NICE) guidance[17] suggests enteral nutrition may be considered if dysphagia in a patient with
dementia is deemed to be transient, but should not generally be used for patiesdyanced dementia
who are disinclined to eat or have permanent dysphagia. European Society of Parentenédrahd E
Nutrition (ESPEN) are shortly to realise their guidelines on Nutrition in DemgitiBSPEN confirm
the use of enteral nutrition in patients with mild or moderate demént@nutritionis predominantly
the cause of a reversible condition and dolya limited time Reversible conditions are secondary
concurrent ilinesses such as depression, infection, over use of sedativesppaiooal healthESPEN
do not recommend the use ofenatl nutrition in the terminal phase of demengithough acknowledge
decisions arainiquefor each patient with dementand should take into consideration thegtient’s
general prognosis arpteferences.

Decisions regarding enteral nutrition avanceddementia remain ethically challenging for all
involved [4]. One challenge is the possible complications of enteral nutrition includincp@spi
pneumonia and fluid overloddl3,18]. Further challenges include understanding the patient’s wishes as
they may be unable to communicate and are unlikely to damementedheir wishes througladvance
directives or advance capéans [19,20].

However, evidenceugigests the continuede of enteral nutritiom the older populatiowith dementia.

A study in the Wited Satesfound 34% of nursing home residents reed enteral nutritioj21] and

30% of PEG insertions were estimated to be in people with denj2gian Japan elderly people
receiving enteral nutritioms on the increasg3]. Many studiesand reviewshave been completed
exploring thammediateclinical effects of enteral nutritidior people with advancdedementig13-1524).
However,methodologies, focus and outcomes of these studies have begun to change and the need t
explore further gk factors for patients with dementia receiving enteral nutrition is reqdinedefore

the aim of this review is to explorecent data on botvhysicaland nutritionabutcomes antheimpact

on quality of life of patients with demia receiving entefautrition.

Objectives:

e Evaluate the impact of emtd nutrition on mortality risk factors for mortality, pressure sores

aspiration pneumonia and nutritional parameters for patients with dementia.

e Evaluate the impact of enteral nutrition on qualityifef for patients with dementia.

2. Experimental Section

Published guidelinel25,26]were used to complete a systematic review. An initial scoping exercise
identified three relevant systematic revief8-15], which informed the criteria for the seardthe
following electronic databases were searcliRECO Host, MEDLINE, PubMedCochrane Databasd
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Systematic Reviews and Google Schétaupublications fronistJaruary 2008and up to andhcluding
1stJanuary 2014. Search words includateral nutrition, enteral feeding, artificial nutrition, artificial
nutrition, percutaneous endoscopic gastrostomy and dementia, with and/or Booleanoperators (refer to
Table 1 Literature Search Strateg@ll searchers were limited to “English Languagdi. addition
bibliographies of identified articles were manua@arched for relevant studies.

Table 1. Literature Search Strategy.

Search . Search . Search . Search . Search i
Key Words i Hits ) Hits i Hits i Hits i Hits
Engine Engine Engine Engine Engine
enteral nutrition EBSCO COCHRANE GOOGLE
) 168 PubMed 100 MEDLINE 317 3 5630
‘and dementia Host DATABASE SCHOLAR
enteral feeding EBSCO COCHRANE GOOGLE
. 62 PubMed 102 MEDLINE 324 3 4380
‘and dementia Host DATABASE SCHOLAR
enteral feeding
.~ EBSCO COCHRANE GOOGLE
‘and dementia 13 PubMed 63 MEDLINE 324 3 4510
. Host DATABASE SCHOLAR
patients
artificial
. EBSCO COCHRANE GOOGLE
nutrition ‘and 96 PubMed 39 MEDLINE 98 1 14,300
) Host DATABASE SCHOLAR
dementia
nasogastric tube EBSCO COCHRANE GOOGLE
i 14 PubMed O MEDLINE 38 2 16,100
‘and dementia Host DATABASE SCHOLAR
percutaneous
endoscopic EBSCO COCHRANE GOOGLE
2 PubMed 78 MEDLINE 124 2 2330
gastrostomy Host DATABASE SCHOLAR
‘and dementia
artificial feeding EBSCO COCHRANE GOOGLE
. 30 PubMed 354 MEDLINE 947 1 18,500
‘and dementia  Host DATABASE SCHOLAR

2.1. Inclusion and Exclusion Criteria

In addition to the search strategy above the inclusion criteria wmesured outcomes of mortality,
aspiration pneumonia, pressure sores, nutritional parameters and qualityasfdiseparate analysis
of patients with aprimary diagnosis of dementiar neurological diseasdExclusion criteria were
administraion of enteral nutrition visasogastric tulsintravenous fluids and short term interventions.
Two studies were excluded as analysinbined theoutammes of patients with dementia receiving
enteral nutrition via a nasogastric tubes and PEG tubes [27,28

3. Reaults

A total of five studies were included in the systematic review and all madbservational design.
Two studies applied a prospectiesign £9,30] and three studies applied a retrospective deSit88|.
Studies were completed in Japad][ USA [32], Sweden [29,3] and Germany [3]. Study sample sizes
ranged from 119484, participants were categorized with a diagnosis of dem&aitiaj or abroader
definition of dementia as significant cognitive impairment andfmigned with other neurologic
disorders 29,30,33. All studies included enteral nutrition administered via PEG tubes. All studies
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included mortality following the commencement of enteral nutrition or the insefti@i? EG Mortality
was analysed using Kapaeirer analysis, which is an estimate of the number of participdrdsurvive
for a certain amount of time following a healthcare interven8#. Secondary outecoesincluded
predictors of mortality, serum albumin levels, aspiration pneumonia aretafjeromplicationsNo
studies reported outcomes relevant to pressure sores or quality of life (refasléo2ZTSummary of
studies reviewed).

3.1. Mortality

KaplanMeirer survival analysis were completed by all five studi28—B3. No significant
differences in mortality were demonstrated in two studies when patientsemittntia were compared
to those without dementia or other neurological conditiB&s33]. Decreased mortality for patients with
dementia was demonstrated by one study when compared to patients witmsatmkegnt diseases and
other neurological condition83]. Increased mortality for patients with dementia and other neurological
diseases wga significant finding in two studie2(q,3] when compared to patients with tumours.

3.2. Predictors of Mortality

A low or decreasing serum albumin was a predictive factor of increasedlityoitathree
studies [3,31,32]. Increasing age, or age ovéry&ars were predictive factors of increased mortality in
four studies 29,31-33. Further risk factors identified by individual studies included m&§, [
an additional diagnosis of chronic heart fail3&] [and a raised CRR29).

3.3. Pressure Sores

No studies included in the review explored the impact of enteral nutritionpeessure sore
development and healing.

3.4. Aspiration Pneumonia

Pneumonia including aspiration pneumonia was explored by three st@@e33] Rates of
pneumonia whilst receimg enteral nutrition via a PEG tube was 5% and was not a risk factor of
mortality [30—-33. One study reported aspiration pneumonia rates were comparable across\pdlients
dementia and those without dementia receiving enteral nutrBijn Qne study reported pneumonia
rates, not linked to aspiration were comparable across patientsewitblagic conditions and tumours
receiving enteral nutrition.

3.5. Quality of Life

No studies included in the review explored the impact of enteral nutrition andycpfalite for
patients with dementia.
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Table 2. Summary of Studies Reviewed.

2461

Study, Design, ) i Kaplan-Meier . )
Author Population Size AgeMean SD ) i Predictorsfor Poor Survival
Country of Study Survival Analysis
-subtotal gastrectomy
Retrospectivestudy of PEG (OR 2.619, 95% CI: 1.36%.019)
enteral nutrition 311 N ) -serum albumin 2.8¢g/dL
No significant difference
46.0% 6 =143) 83.7t 8 , , (OR 2.081, 95% ClI: 1.49Q2.905)
L . . . . , in mortality between
Higaki et al. Compare outcomes of patients with dementia with dementia ) . i -age >80 years
, , . patients with dementia
2008[31] with and without dementia in 54.0% 6 =168) 78.8+ 11 and those without (OR 1.721, 95% CI: 1.232.399)
the elderly without dementia without dementia ) -chronic heart failure
dementiap =0.62)
78.8 (OR 1.541, 95% CI: 1.092.168)
Japan -male (OR 1.407,
95% CI: 1.03%#1.909)
Retrospectivestudy of PEG
enteral nutrition
190 o i Predictors for 3@ay mortality
, No significant difference . .
, Compare outcomes for patients 23.7% (= 45) ) o i -increasing age
Gainesat al. ) _ o _ ) in mortality in patients
with dementia or significant dementia or SCI Median age: 64 ) i (OR 1.08, 95% CI: 1.641..12)
2009[32 with dementia or SCI and

cognitive impairment (SCI) to
those without these conditions

76.3% (1 =145)
without dementia or SCI

USA

those without§ = 0.85)

-decreasing serum albumin
(OR 0.43, 95% CI: 0.2D.84)




Nutrients 2015, 7

2462

Table 2. Cont.
) ) i Kaplan-Meier ) )
Author Study Design Country of Study Population Size AgeMean SD ) i Predictorsfor Poor Survival
Survival Analysis
. 191
Retrospectivastudy of PEG i
g 8.4% (= 16) dementia
enteral nutrition )
5.8% (= 11) Parkinson ) . . . . .
i Patients with dementia or -patients with dementia >80 years of
Malmgrenet L i 9.5% f = 19) miscellaneous , . .
Indications for survival after PEG 79.0t7 Parkin®nshad longest age than those with dementia
al. 2011[33] ) . : 49.7% @ =95) stoke . .
insation in patients older than 65 , median survival <80 years of agg(= 0.025)
18.4% (= 35) malignant
6.8% (h = 13) neurological
Sweden )
diseases
Observational prospectivsudy )
. -serum albumirx 30g/L (hazard
of PEG enteral nutrition - . :
484 Mortality higher in ration(HR), 3.46; 95% CI 1.755.88)
Blomberget al. i i 44% (= 214) tumours patients with neurological -CRP> 10 (HR, 3.47;
Outcome of ptients following : 66.0% 14 i ,
2012[29] PEG insertion 45% f = 218) neurological disorders than those with 95% Cl 1.687.18)
disease including dementia tumours p =0.002) -age> 65 (HR, 2.26;
95% Cl 1.264.25)
Sweden
Observational prospectivsudy
of PEG ateral nutrition 119 N .
Mortality higher in
_ 57.2%6 (n = 68) tumours _ . .
Schneideet al. i , i patients with neurological
Outcomes of atients following 29.4% (1 = 35) neurologic 63.0% 13 i , NA
2014[30] . , , i i disorders than those with
PEG insertion includingdementia
tumours p =0.002)

Germany

13.4% (16) other
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4. Discussion

In this review theimpact of enteral nutrition on mortality was equivalent for patients with dismen
without dementia or diagnosed with other neurological conditions. However, patigntementia had
decreased mortality compared to patients with a stroke and increased mortafigred to patients
with tumours. Risk factors for poor survival includeéecreased or decreasing serum albumin levels,
increasing age or over 80 yeaand male gendeLimited evidence on pneumonia was found, although
did notimpacted on mortality. No studies explored the development or healing of pressurersores
quality of life.

Previous studies have failed to demonsteateeral nutrition for patients with dementia prolongs
survival [18,35-3] Current studies suggestortality of patients with dementia receiving enteral
nutrition when compared to other conditions is dependent on the comparativeness of thiésas;ond
including stage of the disease and long term prognosis. The importance of the timing ofsilba deci
with regards to the prognosis of the patient with dementia may be an influentigldactateral nutrition
is more frequently commencedadvancediemettia [33]. Patients witradvancediementiamay exhibit
a low level of functionality over a long period of time, which cbntes to general frailty3g]. Iliness
trajectories and mortality in dementia are difficult to predict due to low fumadtty and failty, which
leads to discussions regarding enteral nutritrothe advanced stagesf dementia aend of lifeis
difficult to recognize 38,39. Thereforethe possibility of some studies to include older patients with
more advanced dementia and the tendency to commence enteral nutrition in thedatef sheggdisease
process may have implications foortality rates.

In the current review decreased attecreasing serum albumin was a predictanoftality [29,31,32].
Decreased serum albumin level8&mg/dL) have been associated withreased mortalitin enteral
nutrition where analysis did not differentiate the diagnosis of pa{¥d]]. Evidene for the impact
of the diagnosis of dementia and decreasing serum albumin levels for patienvisgenteral nutrition
is inconsistent. One study found serum albumin levels did not predict survival in paiigndementia,
but did predict survival ipatients without dementia receiving enteral nutrifdi]. The impact of serum
albumin levels in patients not receiving enteral nutrition needs to bedeoedj as decreased serum
albumin in critical illnessvasassociated witlincreased mortality43]. In the healthy elderly serum
albumin levels decreadavith age and werpredictive ofmortality independent of know diseas#d].
Evidence regarding decreased or decreasing serum albumin levels suggests an impéetitghand
therefore needs to be considered in the provision of enteral nutrition regardless of didgriosith
consideration of age.

Aspiration pneumonia has been a recognised complication of advanced dememniza@hdarition
administered via PEG tubes [3]. Finucaateal. [13] reported no randomised controlled trials had
explored the reduction of aspiration pneumonia following the provision of enteralamutiii a PEG
tube. In the current review ormdservationaktudy reported aspiration pneumonia occurrence at 5%,
which was comparable for patients with and without dementia and was not a risk factortality [31].
Tentatively enteral nutrition delivered through a PEG tiibes not increase the risk of aspiration for
patients with dementia compared to rates of aspirgt@umonia of other disease cohorts.

The development and healing of pressure soresatasxplored by the studies included in this review.
However, Martiret al. [27] explored the impact of enteral nutrition administered via nasogasigs and
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PEG tubegeported pressure and reported thdtfth of patients developed a pressure sore during the
provision of enteral nutrition, and the healing of pressures seas correlated witincreased mortalityThe
development and lack of healing of pressure soigs aarrelate with hypoalbuminemia, as this is a risk
factor for the development of pressure sores amekises resistance to treatmeti, 4. No furtherstudies
have explored the correlation between serum albumin and pressure patteanits witldementia receiving
enteral nutrition. Martiret al. [27] reported enteral nutrition in patients with dementia was effective in
preserving but not significantly improving serum albumin levels

Limitations of the studies included in this review need to bden@eledged.Different clinical
practices and guidelines across continents may impact on the results of studies.iRchote@s across
continents were difficult to identify only three studies reported PEGement procedures and none
clarified/definedenteral nutritionPrevalence of enteral nutrition in patients with dementia in Japan may
be higher than Western populations due to current guidelines. In Japan guidelinesccomgdr the
supervision of the Japan Gastroenterology Endoscopy Society recommend PEG insepiatierfts
who cannot maintain their nutrition due to cereaszular disease or demen#dd|[ The impacbf these
guidelines may be the earlier insertion of PEG tubes and the commencenmésrtadiitritionn patients
with dementa leading to longer survival rate81]. Higaki et al. [31] reported survival at
12 months 061% for patients with dementa@ which 20% were still alive three yearsyrapared to
41% of patients with dementia at 12 months in a study completed in Swa8erHpwever,
no longitudinal data was reported outside Japan anthtdiknges to this guidance and Japanese health
care system refornmaayimpact on this prevalence§.

Further limitations of the studies include small sample sizes and differegbrezdtion of conditions.
Dementia was categorized as a separate neurological condition in some studiejded with other
neurological conditions in further studies. Diagnosis was generalised inssodnes to those with and
without dementia, and more detailed in further studies with all conditions catebaridetherefore,
direct comparison and interpretation of results is difficult.

Ethical considerations of insertion of a PHEGa patient with dementia are important. ESP&id
NICE guidelines do not recommend enteral nutrition in patients with advanced dewethtonly
occasionally in patients in the earlier stages of demdfnigral nutrition is recommended only to ensure
adequate provisioof nutritional neds, when undemutrition is causedby reversibleconditionsother
than the dementif48. However, diagnostic overshadowing, a tendency to attribute all symptoms
dementia thereby leaving a-eaisting conditios undiagnosetias been recognised and needs to be
continually challenge{9].

Alzheimer’'s Society supp@the importance of quality of life rather than length of IFer the person
with dementia decreased quality of life has been associated withdaehband psychological disturbances,
but no associations with dysphagia or cognition has been demonstrdage50]. A recent a recent review
by the Royal College of Physicians suggebts need for reluctance to commerasgeral nutrition in
dementia, howevestatethis cannot be translated into a blanket &H. [A decisionmaking algorithm
integrating medical and ethic dimensions regardimtgral nutrition in dementia hd®en developed and
may be helpful to healthcare professionals faced with this ktliemma p2].
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5. Conclusions

The studies included in this systensateview challenge the traditional view that enteral nutrition
administered through PEGtubeincreases mortalr in patients with dementid.he recommendations
from this review include the need for alistic assessmenf patients with dementi@hen cotemplating
PEG in®rtion and enteral nutrition. Aolistic assessment would includite patients’ diagnosis
including comorbidities, current stage and impact of dementia on the need fat ratgtion,age and
nutritional parametersThe impact of enteral nutrition on quality of life for patients with dementia
remains unclear, although complications are acknowledgi@éral nutrition within end of life care is
not recommended, although this review acknowledges recognising end of life within demsentia i
problematic. A further recommendation is early discussions with patiehtsl@nitentia and their family
regarding nutrition needs in advanced dementia and the documentation of the resultseof the
discussions. However, decision makinganeting PEG insertion and enteral nutrition in patients with
dementia currently remains ethically challenging and should involve discussionsl appropriate end
of life care.
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