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Home enteral nutrition (HEN)
— a complex cost-saving solution
to long-term artificial nutrition
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ABSTRACT

Background: Home enteral nutrition
(HEN) was introduced in Poland several
years ago. However, the benefits of such
medical care have been questioned re-
cently due to the growing costs in the
health system. The purpose of this study
was to examine the effect of a complex
specialized home enteral nutrition on
clinical outcome variables in HEN pa-

tients.

Methods: The observational study in-
cluded 102 patients (51 women, 51 men,
mean age 54.6 years) receiving HEN with
homemade diets for at least 12 months
before starting a specialized home nu-
trition program for another 12 months
consisting of the provision of commer-
cial enteral formulae and the guidance
of a nutrition support team. Both study
periods were compared in terms of the
number of hospital admissions, length
of hospital and intensive care unit stay,
and costs of hospitalization.

Results: Implementation of the HEN
program significantly reduced the num-
ber of hospital incidents and the length
of hospital admissions and the duration
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of ICU stay. The need for hospitaliza-
tion and ICU admission was significant-
ly reduced with odds ratios of 0.083
(95%Cl| 0.051 to 0.133, P<0.001) and
0.259 (95%Cl 0.124 to 0.539, P<0.001)
respectively. The specialized HEN was
associated with a significant decrease
in the prevalence of pneumonia (24.1%
Vs 14.2%), respiratory failure (7.3% vs
1.9%), urinary tract infection (11.3%
Vs 4.9%), and anemia (3.9% vs 0%) re-
quiring hospitalization. The mean cost
of hospital treatment decreased from
546.18 to 101.69 EURO/year/patient.

Conclusions: The specialized HEN care
program reduces morbidity and costs
related to long-term enteral feeding
at home.

INTRODUCTION

The recent epoch of tube feeding started
at the beginning of the 20th century when
gastric access was used for the provision
of nutrients 2. Consequently, enteral feed-
ing became the preferred route of nutrition-
al support due to its physiological advan-
tages, low morbidity, and favorable costs
compared to parenteral nutrition. One of the
aspects of nutritional support, which was in-
troduced in order to enable a patient's care
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at home was home enteral nutrition (HEN)
via either noninvasive (nasogastric or naso-
jejunal catheters) or invasive (gastro- or je-
junostomy) accesses. Although home enter-
al nutrition, including HEN, has been used
for many years, some recent reports have
questioned the actual benefits of these in-
terventions, mostly due to rapidly growing
costs of HEN, which suggest that enteral nu-
trition may be susceptible to overuse, par-
ticularly in long-term care settings 3.4.5.6.7.8,

The incidence of home enteral nutrition
inthe United Statesis fourtotentimeshigher
thaninotherwestern countries, and doubled
between 1989 and 1992 0/89.10111215.14
In the United States the annual prevalence
of home enteral nutrition was approximate-
ly 175.0 per 100,000 population, while the
incidence reported in a recent European
survey was 16.3 patients per 100,000 in-
habitants'®!*13The increasing popularity
of HEN is associated with significant annu-
al costs to the health system. In the United
States, HEN costs were estimated between
9,000 and 25,000 USD per patient in 2000,
while in some European countries varied
between 9,048 and 10,140 USD a year’®.
The widespread use of home enteral nutri-
tion escalating the costs of home care has
raised some concern about the cost-effi-
ciency of the procedure for the National
Health Systems®/8. However, data validat-
ing the benefits of home nutritional support
by the enteral route are rare and very het-
erogeneous, as it is not feasible nowadays
to carry out a clinical trial recruiting patients
deprived of specialized home feeding.

The reimbursement of home enteral nu-
trition by the Polish National Health Service
started in 2007. As no other form of finan-
cial support was available earlier for these
patients, they were forced to prepare blen-
derized homemade diets for tube feeding
using household products. This unique sit-
uation provided an exceptional opportuni-
ty to evaluate changes in clinical outcomes
following the implementation of a special-
ized nutritional support program. The pur-

artificial nutrition

pose of this study was to examine the influ-
ence of commercial enteral diets combined
with the guidance of specialized nutritional
support team on clinical outcome varia-
bles in patients receiving nutrition support
at home via the enteral route by tube.

METHODS

An electronic database of 2114 patients
treated between January 2008 and Decem-
ber 2010 at 12 centers of home enteral nu-
trition belonging to a home nutrition com-
pany and distributed in all regions of Poland
was reviewed. All patients receiving HEN
with homemade diets for 12 months before
starting specialized nutritional support and
continuing on HEN for the subsequent 12
months were selected as the study popu-
lation. During the initial 12-month period,
before home company could supervise the
therapy, patients were fed at home with
homemade diets consisting of regular meals
prepared for the patient the same way as for
other family members, but blenderized. The
products were administered via feeding
tubes (nasogastric or gastrostomy/jejunos-
tomy) as a bolus of 50 to 100 milliliters 5
to 6 times daily. Patients were supervised
by their general practitioner and no special
nutritional care was provided. The assess-
ment of this initial 12-month period was
performed on a retrospective basis.

The second 12-month period was as-
sessed prospectively; during this period
patients received complex nutritional care
by members of the home nutrition compa-
ny's personnel: physicians (general surgeon,
internal diseases specialist, anesthesiolo-
gist, gastroenterologist), qualified nurses,
dietitian, physiotherapist, and psychologist.
Initially, patients and their caregivers were
visited at home by one or more of the team
members and instructed regarding tube
feeding regimes and care of the access. The
The nutritional status was assessed at the
first home visit using clinical examination,
NRS and SGA scales, laboratory tests, and
anthropometry (triceps skinfold, midarm cir-
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cumference). Regular follow-up visits with
laboratory tests were scheduled at the be-
ginning of the treatment, in case of emer-
gency and on the regular basis every 2 to 3
months. Laboratory test included: erythro-
cytes, leukocytes, hemoglobin, haemato-
crite, platelets, acid-base balance, serum
sodium, potassium, calcium, magnesium,
phosphate concentration, glucose, albumin,
serum and urea amylase and lipase, blood
urea, creatinine, cholesterol and triglycer-
ides, bilirubin, aspartate aminotransferase
(AST) alanine aminotransferase (ALT), gam-
ma-glutamyl transpeptidase (GGT), alka-
linephosphatase (ALP), International nor-
malized ratio (INR), and C-reactive protein
(CRP). Those visits also included nutritional
assessment, nutritional access’ check and
the evaluation of a general status.

Additional visits depended on individual
patient requirements. Enteral feeding was
based on enteral iso- or hypercaloric, stand-
ard or fibre rich, iso- or protein rich diets
provided by Nutricia Ltd. and Fresenius Kabi
Poland. Diets were administered as boluses
(150 - 300 mililiters), microboluses (50 -
100 mililiters/ dose) or continuous infusion
(20 ml/ hour at the beginning up to 150 ml/
hour during normal treatment) to meet the
caloric goal, which was estimated at 30-
35 kcal/kg. The intake of the enteral feed-
ings were supervised by nurses and physi-
cians during home visits. At the same time,
members of family or caregivers or patients
themselves were asked to keep records
on the patient’s intake and, most of all, fol-
low our recommendations. Gravitational in-
fusion systems as well as pumps were used
depending on the gastrointestinal access
and treatment compliance. The type of diet
was based on the following factors: the type
of primary disease determining energy and
protein requirements (i.e. higher energy
amount required in cystic fibrosis patients,
lower in neurological patients), presence
of complications (i.e. specialized formula
diets in stress ulcer patients), fluid restric-
tions (i.e. hypercaloric formula in cystic fi-
brosis children with overnight feeding) and
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type of enteral access (i.e. oligopeptic diets
in jejunostomy patients). In cases where nu-
tritional needs could not be met due to en-
teral formula intolerance or treatment com-
plications, diets were changed (i.e. in case
of constipation the formula was changed
from standard into fiber-rich) and adminis-
tration regimen was modified (i.e. from bo-
luses into continuous infusion).

Patients were informed about advantages
of commercial diets and prospects of our
home care prior to enrollment. Then they
were informed about the regimen by phy-
sicians and the introduction of HEN was
conducted gradually. At the end of this pro-
cess an informed consent was signed and
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patients or their families or legal caregivers
agreed to the therapy and gave permission
to use their medical history.

To evaluate the efficacy of specialized
HEN, both study periods were compared
in terms of the number of hospital admis-
sions, length of hospital and intensive care
unit (ICU) stay, and costs of hospitalization.
Costs of hospital treatment were evaluat-
ed based on the diagnosis-related group
(DRG) system adopted in 2007 by the Pol-
ish National Health Service and calculating
the payments for hospitals based primarily
on the diagnosis of discharged patients.

Statistical analysis

The differences in proportions between
groups were evaluated using the Chi-square
test. The Wilcoxon signed ranks test was
used to detect differences in quantitative
parameters before and after implementa-
tion of HEN. Significance level (P) <0.05 was
considered statistically significant. Statisti-
cal analysis was performed using the SPSS
v.16 (SPSS Inc., Chicago, Illinois, USA) soft-
ware package.

RESULTS

Detailed medical records were available
for 102 patients (51 female, 51 male, mean
age 54.6 years, range: 2 months — 89 years
old). Enteral nutrition was initiated due
to neuromuscular swallowing disorders
(n=75), cancer-related dysphagia (n=20),
cystic fibrosis (n=5), and other causes (n=2).
The latter group included one case of chron-
ic pancreatitis and one gastrointestinal mo-
tility disorder. Percutaneous endoscopic
gastrostomy (PEG) was the most common
gastrointestinal access (61%) followed
by a nasogastric tube (21%). Surgical gas-
trostomy and jejunostomy were carried out
in 15% and 3% patients, respectively. Iso-
caloric and hypercaloric formulas were used
in 87.7% and 12.3% of patients, respec-
tively. 27.6% patients received fiber rich
diets and hyperproteic formulae were used

artificial nutrition

in 4.9% patients. Enteral formulae covered
100% of daily protein and energy require-
ments (1.2 — 2.0 g/kg/day and 30 — 35 kcal/
kg/day) and 85-100% of water requirement
(30 - 40 ml/kg/day).

The implementation of a specialized HEN
care program significantly reduced the num-
ber of hospital admissions, as well as the
length of hospital and ICU stay (Table1). The
need for hospitalization and ICU admission
was significantly reduced with odds ratios
of 0.083 (95%CI| 0.051 to 0.133, P<0.001)
and 0.259 (95%Cl 0.124 to 0.539, P<0.001),
respectively. These changes significantly
reduced mean annual costs of hospitali-
zation from 546.18 EURO (95%C| 656.32
to 873.01) to 101.69 EURO (95%CI 85.02
to 199.72; 95%(Cl). An additional subgroup
analysis by age groups (children, adults),
type of enteral formula (isoocaloric vs hy-
percaloric) and home nutrition centre failed
to demonstrate any differences in outcome
parameters.

Specialized HEN during the second
12-month period was associated with a sig-
nificant decrease in the prevalence of pneu-
monia (24.1% vs 14.2%), respiratory fail-
ure (7.3% vs 1.9%), urinary tract infection
(11.3% vs 4.9%), and anemia (3.9% vs 0%).
Although nearly all other complications were
more frequent during the first 12-month pe-
riod, the differences compared to the spe-
cialized HEN were not statistically signifi-
cant. The only complication more frequent
in the HEN group was feeding tube occlu-
sion, which was probably caused by the lack
of experience of families, previously using
home diets, during the initial period of HEN.

DISCUSSION

In most European countries, reimburse-
ment of diets for home enteral nutrition
is covered by the National Health Systems,
while in the United Stated costs are gen-
erally covered by private insurance com-
panies'?. In some cases this kind of reim-
bursement may increase the consumption
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of health care resources and raises doubts
about the cost-effectiveness of home en-
teral nutrition®’%. Therefore, changes in the
reimbursement policy implemented since
2007 by the Polish National Health Ser-
vice provided an exceptional opportunity
to evaluate the actual benefits of a modern
system of nutritional support at home con-
sisting of commercial enteral formulae and
the oversight of dedicated Nutrition Support
Team. Between 2007 and 2009, our home
nutrition company provided a complex nu-
tritional solution, including the shipment
of enteral diets and equipment, regular
visits of physicians and nurses, laboratory
tests, and transportation of patients to and
from hospitals for 680 patients receiving
home enteral nutrition. This group of pa-
tients corresponded to over a half of about
1300 patients treated in Poland. The se-
lection of a homogenous population of pa-
tients fed only by tubes obliviates the po-
tential bias of many previous studies, where
home enteral nutrition was defined as the
provision of diets by tube or oral feedings
and included subjects with disorders having
the chance to improve over time 21617,

There are many potential advantages
of using HEN and economic evaluations
have demonstrated that home nutrition sup-
port is up to 75% more cost-effective than
prolonged therapy in hospitals or nursing
homes with savings of $3100 to $4200 per
patient®1819.20 However, despite the high
numbers of patients receiving enteral tube
feeding, there is still insufficient evidence
to clearly support its beneficial effects
in various populations®#>. Some studies
suggested that home enteral nutrition may
even be associated with poorer survival
rates or impaired quality of life of patients
and their caregivers 21.22.23.24.25.26.27,

Current practice recommendations for en-
teral nutrition formulated by ASPEN state
that selection of the enteral formulation
must rely on several parameters, such as nu-
tritional and physical assessment, metabol-
ic abnormalities, gastrointestinal function,
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overall medical condition, and expected
outcomes?!’. However, not only the superi-
ority of specialized over standard enteral
formulae remains insufficiently substan-
tiated, but also there are no firm data sup-
porting clinical benefits of commercial diets
over blenderized food®2°2¢. Nevertheless,
it is generally believed that commercial en-
teral formulae are superior to homemade
enteral diets?21029.30 These assumptions
are based on previous observations demon-
strating that blenderized enteral tube diets,
even prepared in a hospital setting, contain
unpredictable levels nutrients and their
physical properties may be unsuitable for
infusion through feeding tubes??3?. More-
over, marked bacterial contamination poses
the risk of potentially serious complications
in some patients333435 Despite all those
facts, no randomized controlled trials have
been published comparing clinical out-
comes of HEN in patients with either home-
made or commercial diets, and blenderized
food is still used due to economic reasons
in cases when the reimbursement policy
is inadequate 1355738 The paucity of ob-
servational, retrospective studies, focused
mainly on the nutritional and microbiologi-
cal parameters of diets instead of clinical
outcome criteria makes drawing of reliable
conclusions even more difficult.

The concept of specialized nutritional sup-
port teams (NSTs) was initially developed for
in-hospital patients and home parenteral
nutrition, demonstrating significant reduc-
tions in metabolic and mechanical compli-
cations3?. Such a team approach was sub-
sequently implemented for hospital enteral
nutrition, suggesting that greater numbers
of patients attained appropriate energy and
nitrogen balance, as well as reduced compli-
cation rates “%.However, due to the paucity
of adequate clinical trials evaluating the
oversight of NSTs for home enteral nutrition,
many physicians view this type of nutrition-
al intervention as not routinely requiring
monitoring or specialized interventions,
compared to the parenteral route '*41.42.43,
Although the first randomized clinical tri-

CURRENT PRACTICE
RECOMMENDATIONS FOR
ENTERAL NUTRITION
FORMULATED BY ASPEN
STATE THAT SELECTION

OF THE ENTERAL
FORMULATION MUST RELY
ON SEVERAL PARAMETERS,
SUCH AS NUTRITIONAL AND
PHYSICAL ASSESSMENT,
METABOLIC ABNORMALITIES,
GASTROINTESTINAL
FUNCTION, OVERALL
MEDICAL CONDITION, AND
EXPECTED OUTCOMES
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al on NSTs for HEN failed to provide data
demonstrating a significant reduction of the
health care costs, the authors demonstrat-
ed a saving of 21% per patient““. Moreover,
the supervised group had fewer and briefer
episodes of readmissions and less demand
for general practitioners and district nurse
inputs.

Our study demonstrated that the change
from poorly supervised HEN using home-
made food to the specialized nutritional
support with standard enteral formulae

Table 1. Number of hospital admissions, their length and cost

of HEN, such as quality of life, could not be ad-
dressed. However, such a randomized study,
involving a control group receiving only
homemade food without appropriate med-
ical supervision would hardly be justified
ethically. In many cases withdrawal or limi-
tations of reimbursement by the health care
providers, such as the current recommenda-
tions implemented by the Polish National
Health Service, forces some patients to use
this old-fashioned type of feeding for eco-
nomic reasons. Apparently, inappropriate re-
strictions not only increase the overall costs

*Wilcoxon Signed Ranks Test

PARAMETER BEFORE HETF AFTER HETF -

NUMBER OF HOSPITAL ADMISSIONS

MEAN (95%CD 1.09(0.96-1.22) 0.21(0.14-0.28) <0.001
MEDIAN (INTERQUARTILE RANGE) 1(2) 00
DURATION OF HOSPITALIZATION, DAYS o .
MEAN (95% CI 20.84(17.29-24.39) 3.83 (2.13-5.53) <0.001
MEDIAN (INTERQUARTILE RANGE) 13 (30) 00
DURATION OF ICU STAY, DAYS . .
MEAN (95% CD 2.35(1.32-3.37) 0.50 (0.09-0.92) <0.001
MEDIAN (INTERQUARTILE RANGE) 0(0 00
COSTS OF HOSPITALIZATION, EURO 546.18 101.69 0.001
MEAN (95%CI - - <0.
MEDIAN [INTEHl]UARuTILE RANGE) [423 '18.00 ?3235]8] [60'730 [01]42'661

produced substantial improvements in clin-
ical end-points such as the need and length
of hospital admissions, as well as rates
of several complications. Therefore, to our
knowledge, this is the first large-scale re-
port substantiating clinically and econom-
ically the benefits of such a complex solu-
tion to the health system. Reasons for this
are various. In our opinion the reasons for
the significant decrease of hospital admis-
sions, ICU stay and the length of hospital
stay were as follows: the use of commercial
diets, which were nutritionally complete
as opposed to blenderized meals, tight
control of diet intake, and the monitoring
of treatment results thanks to physicians'’
and nurses’ visits as well as routine labora-
tory tests. Due to the observational design
of this study some other important aspects

of health care, but also increase morbidity
rates and potentially impair patients’ quality
of life.

In conclusion, this study demonstrated
that management of HEN by a nutrition sup-
port team reduces morbidity and may re-
duce costs to the health system. Due to the
rising costs of home enteral nutrition, these
patients should be adequately supervised
and provided with appropriate enteral diets
to maximize the benefits of such a therapy.
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