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sertion, and the Table lists evidence of the adequacy of
the match, but there is a chance that some important un-
observed confounder was omitted. On the other hand,
it would be difficult to randomize patients with advance
cognitive impairment to receive a PEG feeding tube. Thus,
our propensity-matched cohort study provides impor-
tant information to guide decision making.

In conclusion, previous syntheses of the literature have
concluded that feeding tubes do not benefit patients with
advanced dementia.>*** Our findings regarding the risk
of developing new stage 2 or higher pressure ulcers sug-
gest that PEG feeding tubes are not beneficial, but in fact
they may potentially harm patients.

Accepted for Publication: March 3, 2012.
Correspondence: Joan M. Teno, MD, MS, The Warren
Alpert Medical School of Brown University, 121 S Main
St, Box G-121-612, Providence, RI 02912 (Joan_Teno
@brown.edu).

Author Contributions: Study concept and design: Teno, Go-
zalo, Mitchell, Kuo, and Mor. Acquisition of data: Teno.
Analysis and interpretation of data: Teno, Gozalo, Mitchell,
Kuo, Fulton, and Mor. Drafting of the manuscript: Teno, Go-
zalo, Mitchell, Kuo, and Mor. Critical revision of the manu-
script for important intellectual content: Teno, Gozalo, Mitch-
ell, Kuo, and Fulton. Statistical analysis: Gozalo, Mitchell,
Kuo, and Mor. Obtained funding: Teno and Kuo. Adminis-
trative, technical, and material support: Teno, Gozalo, and
Mor. Study supervision: Teno, Gozalo, and Mor.
Financial Disclosure: None reported.
Funding/Support: This research was funded by Na-
tional Institute of Aging grant ARRA 1IRC1AG036418-01
Additional Contributions: The authors thank Cindy Wil-
liams, BA, and Chris Brostrup-Jensen, BA, for their as-
sistance in manuscript preparation and database forma-
tion. Their work for our article was performed as part of
their employment at Brown University’s Center for Ger-
ontology and Health Care Research.

0 EEEEEE

1. Mitchell SL, Teno JM, Kiely DK, et al. The clinical course of advanced dementia.
N Engl J Med. 2009;361(16):1529-1538.

2. Finucane TE, Christmas C, Travis K. Tube feeding in patients with advanced de-
mentia: a review of the evidence. JAMA. 1999;282(14):1365-1370.

INVITED COMMENTARY

3. Gillick MR. Rethinking the role of tube feeding in patients with advanced dementia.
N Engl J Med. 2000;342(3):206-210.

4. Sampson EL, Candy B, Jones L. Enteral tube feeding for older people with ad-
vanced dementia. Cochrane Database Syst Rev. 2009;(2):CD007209.

5. Berlowitz DR, Ash AS, Brandeis GH, Brand HK, Halpern JL, Moskowitz MA.
Rating long-term care facilities on pressure ulcer development: importance of
case-mix adjustment. Ann Intern Med. 1996;124(6):557-563.

6. Berlowitz DR, Brandeis GH, Anderson J, Brand HK. Predictors of pressure ulcer
healing among long-term care residents. J Am Geriatr Soc. 1997;45(1):30-34.

7. Bourdel-Marchasson |, Dumas F, Pinganaud G, Emeriau JP, Decamps A. Audit
of percutaneous endoscopic gastrostomy in long-term enteral feeding in a nurs-
ing home. Int J Qual Health Care. 1997;9(4):297-302.

8. Jaul E, Singer P, Calderon-Margalit R. Tube feeding in the demented elderly with
severe disabilities. /sr Med Assoc J. 2006;8(12):870-874.

9. Peck A, Cohen CE, Mulvihill MN. Long-term enteral feeding of aged demented

nursing home patients. J Am Geriatr Soc. 1990;38(11):1195-1198.

. Teno JM, Mitchell SL, Kuo SK, et al. Decision-making and outcomes of feeding
tube insertion: a five-state study. J Am Geriatr Soc. 2011;59(5):881-886.

. Luft VC, Beghetto MG, de Mello ED, Polanczyk CA. Role of enteral nutrition in
the incidence of diarrhea among hospitalized adult patients. Nutrition. 2008;
24(6):528-535.

. McErlean A, Kelly O, Bergin S, Patchett SE, Murray FE. The importance of mi-
crobiological investigations, medications and artificial feeding in diarrhoea
evaluation. /r J Med Sci. 2005;174(1):21-25.

. Kuo S, Rhodes RL, Mitchell SL, Mor V, Teno JM. Natural history of feeding-tube
use in nursing home residents with advanced dementia. J Am Med Dir Assoc.
2009;10(4):264-270.

. Morris JN, Fries BE, Mehr DR, et al. MDS Cognitive Performance Scale. J Gerontol.
1994;49(4):M174-M182.

. Teno JM, Mitchell SL, Gozalo PL, et al. Hospital characteristics associated with
feeding tube placement in nursing home residents with advanced cognitive
impairment. JAMA. 2010;303(6):544-550.

. Mitchell SL, Teno JM, Roy J, Kabumoto G, Mor V. Clinical and organizational
factors associated with feeding tube use among nursing home residents with
advanced cognitive impairment. JAMA. 2003;290(1):73-80.

. Mitchell SL, Miller SC, Teno JM, Kiely DK, Davis RB, Shaffer ML. Prediction of
6-month survival of nursing home residents with advanced dementia using AD-
EPT vs hospice eligibility guidelines. JAMA. 2010;304(17):1929-1935.

. Hirdes JP, Frijters DH, Teare GF. The MDS-CHESS scale: a new measure to pre-
dict mortality in institutionalized older people. J Am Geriatr Soc. 2003;51(1):
96-100.

. Shega JW, Hougham GW, Stocking CB, Cox-Hayley D, Sachs GA. Barriers to lim-

iting the practice of feeding tube placement in advanced dementia. J Palliat Med.

2003;6(6):885-893.

Stratton RJ, Ek AC, Engfer M, et al. Enteral nutritional support in prevention and

treatment of pressure ulcers: a systematic review and meta-analysis. Ageing Res

Rev. 2005;4(3):422-450.

Lyder CH, Ayello EA. Annual checkup: the CMS pressure ulcer present-on-

admission indicator. Adv Skin Wound Care. 2009;22(10):476-484.

Polancich S, Restrepo E, Prosser J. Cautious use of administrative data for de-

cubitus ulcer outcome reporting. Am J Med Qual. 2006;21(4):262-268.

George-Saintilus E, Tommasulo B, Cal CE, et al. Pressure ulcer PUSH score and

traditional nursing assessment in nursing home residents: do they correlate? JAm

Med Dir Assoc. 2009;10(2):141-144.

Finucane TE. Malnutrition, tube feeding and pressure sores: data are incomplete.

J Am Geriatr Soc. 1995;43(4):447-451.

20.

21.

22.

23.

24.

Tube Feeding and Pressure Ulcers

Evidence of Harm From the Intervention
alnutrition” is frequently cited when pa-
tients with pressure sores do poorly, and

M “adequate” nutrient intake (or input) is

part of most guidelines on pressure sore management. This

may be misleading, however. Although not conclusive,
available evidence consistently suggests that nutrition sup-
port—parenterally, with oral supplements, or via enteral
tube feeding—does not improve pressure sore outcomes.
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The Cochrane review of enteral tube feeding in older people
with dementia concluded that data were limited and that
“there was no evidence of benefit in terms of nutritional
status or the prevalence of pressure ulcers.”!

What would good evidence look like? A randomized
clinical trial of enteral tube feeding compared with a pro-
gram of careful hand feeding among frail institutional-
ized elderly patients might resolve this problem, but such
a trial seems forbiddingly complex for several reasons.
How to enroll incapacitated patients in research studies
and protect these highly vulnerable individuals from un-
fair burden is a vexing question. Defining a group to ran-
domize would be daunting. Ideally, substitute decision
makers who had been persuaded to accept tube feeding
for the patient would be asked, perhaps in the endos-
copy suite, to randomize the patient with a chance that
tube feeding would be withheld. Feeding (and the ap-
pearance of being well fed) plays a special social and sym-
bolic role in the expression and perception of caring. Fur-
thermore, providing increased nutrition to debilitated
elderly patients who are eating little and losing weight
has powerful face validity. For these reasons, enroll-
ment in such a trial might be difficult, and those who agree
to randomization might not be representative of the gen-
eral population.

In this issue of Archives, Teno and colleagues® de-
scribe an elegant approach to evaluating the effect of tube
feeding on pressure sore outcomes in nursing home pa-
tients with advanced cognitive impairment. Using a large
administrative database, these researchers compared a
group of nursing home residents with newly inserted feed-
ing tubes and a group without feeding tubes who were
propensity matched to be about as likely to develop pres-
sure sores or to have them heal if already present. Tube-
fed residents without pressure ulcers at entry were more
than twice as likely to develop them during the study,
and those with pressure ulcers at the time of tube place-
ment were significantly less likely to have them im-
prove compared with the propensity-matched group with-
out feeding tubes. These findings extend and confirm
most earlier studies in this area and are now the most
rigorous data we have on this subject. While earlier stud-
ies suggested that feeding tubes did not offer a benefit
for pressure sore outcomes, Teno and colleagues?
demonstrate harm with this approach. This best evi-
dence suggests that feeding tubes should not be used to
prevent or treat pressure ulcers in patients with demen-
tia. The evidence argues generally against the use of feed-
ing tubes in patients with severe dementia because their
use increases the likelihood of this bad outcome in these
patients.

Propensity matching may, of course, fail to account
for unmeasured confounders, perhaps including intui-
tive aspects of a physician’s judgment to withhold or place
a feeding tube, but stronger data are difficult to imagine
short of a randomized controlled trial. Our confidence
in these findings is strengthened by their consistency in
sensitivity analyses stratifying by stage of pressure ulcer
and by whether subjects had a high likelihood of feed-
ing tube placement.

How could feeding tubes worsen pressure sore out-
comes? The authors note that tube-fed patients are

more likely to be restrained than those without and
more likely to have diarrhea. Those receiving “ad-
equate” nutrition and hydration will also make more
urine and stool than those taking lesser amounts by
hand-feeding. Immobility, moisture, and stool are cer-
tain risk factors for bad pressure-sore outcomes. Punc-
turing skin, abdominal wall, parietal and visceral peri-
toneum, and gastric wall, then embedding a foreign
body in a frail, institutionalized, permanently recum-
bent elderly patient may have significant effects as yet
uncharacterized, and these may overcome any possible
advantage of tube feeding. Formulae delivered via feed-
ing tube may be nutritionally inferior to nursing home
food. The therapeutic benefit of convivial mealtimes
might be substantial in some patients, and this is likely
to be lost when tube feeding begins.

Data about tube feeding are consistent with, but
more consistently negative than, evidence about oral
nutritional supplementation. A 2006 review of non-
percutaneous endoscopic gastrostomy—tube nutritional
interventions identified 6 relevant studies.’ In 1 un-
blinded 15-day trial, acutely hospitalized patients re-
ceived the standard hospital diet with or without oral
multinutrient supplements.* Pressure ulcer incidence
was reduced. This finding was inconsistent with the
other 5 studies. One small subsequent study showed
that a micronutrient-enriched supplement given daily
to 28 nursing home patients for 12 weeks was effective
in facilitating pressure-ulcer healing.” Taken together,
most studies of oral supplements fail to show improved
outcomes, but the body of evidence remains inconclu-
sive. Oral supplements have been shown not to be a
cost-effective approach.® Sadly, no prospective study
compares either supplements or tube feeding with en-
hanced bedside care.

Failure to find benefit from either intervention may
result from a more fundamental misconception. We hy-
pothesize that in many chronic illnesses, anorexia, poor
intake, and weight loss are epiphenomena, and that nu-
tritional support cannot be helpful. Illness can cause an-
orexia as part of sickness behavior—all of us generally eat
less when we are sick—and worse illness may lead to more
severe anorexia. This has been shown in all animal spe-
cies that have been studied.” For several illnesses, “ad-
equate” nutrient intake for anorectic, underweight pa-
tients has not been shown to help; advanced cancer® is
an archetypal example. We believe that anorexia and poor
intake are frequently unimportant in the causal chain lead-
ing to poor outcome.

In our opinion, physiology and morality each sup-
port an approach in all settings where all patients with
severe dementia should be offered a conscientious, care-
ful program of hand feeding. We should ask for evi-
dence of benefit before we force feeding beyond what the
patient desires. This will require a nonformulaic rethink-
ing of the term adequate nutrient intake.

Teno and colleagues?® provide sophisticated addi-
tional evidence that pressure sore outcomes are not
improved, in fact are worsened, among patients with
dementia who receive additional nutrition via feeding
tubes. Why this is so is fascinating to contemplate.
The clinical bottom line, however, is that use of tube
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feeding in patients with advanced dementia is ever
more difficult to justify.
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