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'Department of Surgery & Palliative Medicine, School of Medicine, Fujita
Health University, Toyoake, Japan; 2Chairman of Japanese Society for
Parenteral and Enteral Nutrition, Department of Surgery & Palliative Medi-
cine, School of Medicine, Fujita Health University, Toyoake, Japan; 3Former
Chairman of Japanese Society for Parenteral and Enteral Nutrition

Introduction

To reform the medical system and improve quality of life (QoL) in Japan, home
healthcare has recently been established as a third form of medical care, along-
side in-patient care and out-patient care. Home parenteral nutrition (HPN) is a
method of providing nutrition parenterally at home, to free patients from the hos-
pital setting and allow them to return to their homes, lead a more normal daily life
and resume their roles in society. When HPN is used in home healthcare, HPN is
highly dependent on medical technology. In other words, HPN utilizes equipment
and instruments ordinarily used in a hospital.

Parenteral nutrition is the only treatment by which patients with severe small
bowel dysfunction such as short bowel syndrome (SBS) can receive adequate
nutrition. HPN has been covered by medical insurance in Japan since 1985 and is
now in wide use. HPN can safely be implemented if properly managed by patients
and their families based on guidance from medical staff. This chapter presents an
overview of HPN in Japan, including its indications, medical insurance coverage
and increasing use.

Indications for HPN

HPN is generally indicated for diseases, regardless of medical insurance coverage,
in which nutrition support is difficult to maintain other than by total parenteral
nutrition (TPN) and for which a medical doctor judges that HPN is necessary.
HPN is generally contraindicated in patients with chronically impaired oral intake

*E-mail: itoh@mctv.ne.jp

© CAB International 2015. Home Parenteral Nutrition, 2nd Edn
54 (eds F. Bozzetti, M. Staun and A. Van Gossum)
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due to cerebrovascular disease, however, in whom digestion and absorption is not

otherwise impaired. The indicated diseases can be broadly divided into two
categories:

1. Benign diseases requiring long-term TPN. When the patient’s condition is
stable and life at home is not medically inconvenient.

2. Incurable end-stage malignancies when life at home would improve QoL.
End-stage patients in Japan can spend time at home when their condition is stable,
but a deterioration in general condition may require transfer to a medical facility
such as a palliative care unit or provision of further caregiving at home.

Criteria for HPN

Guidelines (Shirotani, 2006) for parenteral and enteral nutrition by the Japanese
Society for Parenteral and Enteral Nutrition (JSPEN) specify criteria for using HPN
in adults and children. HPN is implemented based on these guidelines in Japan.

Criteria in adults

HPN is implemented based on these guidelines in adults as follows:

1. Home nutritional therapy should be implemented with the informed consent
of not only the patients themselves, but also their caregivers (including family).
2. Itisimportant that patients themselves or their caregivers are able to reliably
implement the procedures for HPN.

3. If home nutritional therapy is necessary, enteral nutrition is preferable. In
patients with digestive dysfunction in whom enteral nutrition cannot be ade-
quately managed, parenteral nutrition is indicated.

4. Nutritional therapy should be monitored regularly.

Criteria in children

HPN is implemented based on these guidelines in children as follows:

1. If continued nutritional therapy is required in children whose disease is sta-
ble, HPN is indicated even for children.

2. HPNin children should be implemented in a suitable environment by caregiv-
ers or specialty medical staff who can provide nutritional management at home
nearly equivalent to that in a hospital.

3. For HPN in children, caregiver education should begin before hospital dis-
charge, and education and guidance should be continued even after the child is
sent home.

4. For HPN in children, monitoring and nutritional assessment should be per-
formed regularly, with-particular attention on growth and development.
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5. For HPNin children, a tunnelled silicone rubber catheter (Broviac catheter) is
associated with fewer complications than a totally implantable port.

Prerequisites for implementation

The guidelines for HPN (Onodera, 2001) in Japan also recommend the following
as prerequisites for implementation:

1. A decision should be made that in-patient treatment for the underlying dis-
ease is not necessary, that the condition is stable and that HPN will improve QoL.
2. The ability of medical staff to provide guidance on HPN must be sufficient
and a system for managing HPN both within and outside the hospital must be
established. ‘

3. Both the patient and family should thoroughly understand the principles of
TPN and the need for HPN, and both should then request HPN. A decision should
be made that: (i) HPN can be implemented at home without problems adjusting

intravenous fluids; (ii) infusions can safely be managed; and (iii) the risk of com-
plications is low.

Contraindications for HPN

HPN is not indicated in patients with chronically impaired oral intake due to cere-
brovascular disease, but in whom gastrointestinal function is otherwise normal,
including:
e patients with senile dementia;
patients with sequelae of stroke, intracerebral haemorrhage or post-traumatic
head injury;
patients in a vegetative state; and

patients with amyotrophic lateral sclerosis, muscular dystrophy or Parkin-
son’s disease.

TPN is generally contraindicated in patients with these diseases and conditions.
Instead, enteral nutrition is indicated. HPN is also contraindicated:

e when a disease is unstable.

With fever due to intraperitoneal abscesses, gastrointestinal fistulas, urinary tract
infections, respiratory tract infections or unknown cause, it is safer not to transfer
patients to HPN. In addition, HPN should not be implemented when insulin con-
trol is unstable, such as in severe diabetes.

Treatment Reimbursement in Japan

As of 2008, reimbursement from the Social Insurance/Elderly Health Insurance
systems is calculated as follows.
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For HPN

Among patients with extensive intestinal resection or bowel dysfunction due to
various causes, HPN is a method of nutrition implemented by patients themselves
at home after discharge from a hospital in stable condition. These patients, regard-
less of the causative disease, have difficulty maintaining nutrition other than by
HPN and a medical doctor has judged HPN as necessary. Specifically, 30,000 yen
(US$340.40)/month is provided as a guidance and management fee, 20,000 yen
(US$226.90)/month when a fluid administration set is used and 12,500 yen
(US$141.80) when an infusion pump is used.

For HEN

Among patients who are unable to tolerate oral intake or have difficulty with
oral intake due to various causes, home enteral nutrition (HEN; elemental diet
by tube feeding) is a method of nutrition implemented by patients themselves
at home. Items providing clearly nutritional components (amino acids, dipep-
tides, tripeptides mainly as proteins; not including indigestible proteins) are eligi-
ble for reimbursement. These patients, regardless of the causative disease, have
difficulty maintaining nutrition other than by HEN and a medical doctor has
judged HEN as necessary. Specifically, 25,000 yen (US$283.60)/month is a guid-
ance and management fee, 20,000yen (US$226.90)/month for when a fluid

administration set is used and 12,500yen (US$141.80) for when an infusion
pump is used.

Status of HPN Use in Japan

Trends in use of HPN and HEN

According to excerpts from medical reimbursement fee statistics by the Minis-
try of Health, Labour and Welfare (a 1-month period during June each year)
(http://www.e-stat.go.jp/SG1/estat/GL02020101.do), in 2002, 5344 patients/
month were using HPN in Japan. With an increase in enteral nutrition in
response to the rapid spread of nutrition support teams (NSTs) in Japan, these
figures decreased to 2240 patients/month in 2006 and 1680 patients/month in
2008. However, this trend reversed with an increase to 3962 patients/months in
2009 and widespread use in 7412 patients/month in 2011. HEN was used by
4856 patients/month in 2002, steadily increased to 6847 patients/month in
2006 and 7715 patients/month in 2008, and reached 10,125 patients/month in
2011. These figures suggest a steady promotion of home medical care by NST
members, because the number of NSTs has been increasing; in 2013, there were

more than 1700 (>20% of total number of hospitals) in Japan (Higashiguchi,
2011).
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Use of HPN by age group

Among the 7412 patients using HPN during a 1-month period in June 2011,
the breakdown by age groups was: 0-19 years, 164 (22.1%); 20-39 years,
232 (31.3%); 40-59 years, 3222 (43.5%); 60-79 years, 2462 (33.2%); and
>80 years, 1332 (18.0%). The highest use of HPN was in middle-aged adults
(40-59 years old), but a high 18.0% of the total represented elderly patients at
least 80 years of age. This is a distinct feature in Japan.

'Diseases in which HPN is used, HPN duration and return to society

Surveys on diseases in which HPN is used and patient return to society have not
been conducted since 2000 in Japan. In a survey of 355 patients in 2000, HPN
was most often used for malignant diseases, in 202 patients (56.9%). Only 12% of
patients with malignant diseases returned to society, and mean duration of HPN
use was short (139 days). Some 153 patients with benign diseases such as inflam-
matory bowel disease, ischaemic bowel disease and bowel motility disorders
received HPN. A relatively high rate of about 60% of these patients returned to
society. The mean duration of HPN was long (1969 days). Sixty-nine patients
(19.4%) had SBS and 65% returned to society (Table. 7.1) (Takagi, 2003).

Major disease indications for HPN in Japan

SBS

SBS is also defined in Japan as a condition in which intestinal absorption is
decreased due to intestinal resection or dysfunction of the residual intestine; and
in which the required intake of fluids, electrolytes, major nutrients, trace ele-

ments and vitamins cannot be achieved using standard oral intake or enteral
nutrition.

causative Diseases  There are various causative diseases, but large-scale detailed
surveys on their incidence have not been conducted in Japan. Vascular disorders

Table 7.1. HPN implementation and return of patients to society. (From Takagi, 2003.)

Number of Number returning to Mean number of

Disease patients society (%) days of HPN
Overall 355 115 (32) 855
Malignancies 202 25 (12) 139
Benign diseases 153 88 (59) 1969
Inflammatory bowel disease 36 24 (67) 1888
Ischaemic bowel disease 38 28 (74) 2616
Bowel motility disorder 34 23 (68) 2170
Others 45 15 (33) 1337
Short bowel syndrome 69 45 (65) -
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of the intestine include: SMA (superior mesenteric artery) occlusion, SMV (supe-
rior mesenteric vein) occlusion, small bowel torsion, strangulation ileus, incarcer-
ated hernia and intussusception. Inflammatory diseases of the intestine include:
Crohn’s disease, intestinal Behget's disease, intestinal tuberculosis and intestinal
ulcers. Other causes include tumours, trauma, adhesion ileus and proximal intes-
tinal fistulas. However, SMA occlusion is the most common cause of SBS, account-
ing for about 40% of cases in Japan (Hatakeyama, 1993).

critEriA  Massive resection of the small bowel in Japan is defined as up to 75cm
of residual intestine in children, up to 150 cm of residual intestine in adults or
generally up to one-third the residual intestine (Takagi and Okada, 1996).

CLINICAL COURSE AND NUTRITIONAL MANAGEMENT  The clinical course after small bowel
massive resection is divided into three periods (Koyama et al., 1984). Nutritional
management corresponding to each periocd (Table 7.2) is required.

Period I (immediate post-operative period). This period is further divided into
paralytic ileus (2-7 days post-operatively (PO)) and increased intestinal peristalsis
(3—4 weeks PO). During paralytic ileus, attention must be paid to fluid and electro-
lyte management. During increased intestinal peristalsis, watery diarrhoea fre-
quently occurs. Because this can easily lead to loss of all nutrition, particularly
electrolytes, TPN is required for at least a month in many patients. In patients
with normal nutritional status, energy (calories) can gradually be increased start-
ing on day 2-3 PO, aiming at about 40kcal/kg body weight/day. Amino acids
(1-1.5 g/kg body weight/day), fats at about 20-30% of total calories, multivita-
mins and trace element preparations should also be given. Watery diarrhoea
requires long-term control. If an anti-diarrhoea drug such as loperamide
(4-16mg/day) proves ineffective, a prescription narcotic anti-diarrhoea drug
should be given. In addition, an H2 blocker or proton pump inhibitor will reduce
gastric secretions and is useful to reduce diarrhoea.

Period I1 (recovery and adaptation period; a few months to 12 months PO). During
the recovery and adaptation period, because absorption from the residual intestine
improves and the frequency of watery diarrhoea gradually decreases, enteral

Table 7.2. Nutritional management after extensive small bowel resection. (From Koyama

etal., 1884.)
Residual intestine (cm)
Calories (kcal/kg
Period  body weight/day) © ~30 30-70 270
| 40-50 TPN TPN TPN TPN
Il 3040 TPN TPN TPN ED
Home TPN ED LRD LRD

Home TPN Home TPN Normal diet
Home ED Home LRD

30-50 Home TPN Normal diet Normal diet = Normal diet
Home ED Home ED
Home LRD Home LRD

ED, elemental diet; LRD, low-residue diet.
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nutrition is started. From the perspective of reducing diarrhoea associated with
decreased pancreatic enzyme activity and fat malabsorption, an elemental diet is
often started in Japan. However, elemental diets have high osmotic pressure,
which can lead to abdominal symptoms that include diarrhoea. Dilution of an
elemental diet and a slower rate of administration when starting may be neces-
sary. In addition, an elemental diet can lead to a deficiency in essential fatty acids,
so periodic intravenous administration of lipid emulsions is necessary. While the
clinical course is monitored, an elemental diet can be switched to a low-residue
diet if possible, with the goal of transition to oral intake.

Period 111 (stabilized period; for a few years after period II). The compensatory
level of the residual intestine has reached near maximum, so symptoms like diar-
rhoea are controlled. The goal in this period is weaning from TPN while stabilizing
enteral nutrition and oral intake. In patients requiring an elemental or low-

residue diet, HEN can be started. In patients unable to be weaned from TPN, HPN
can be started.

COMPLICATIONS IN NUTRITIONAL MANAGEMENT  SBS patients require long-term nutri-
tional management and careful attention must be paid to metabolic complica-
tions. Iron is mainly absorbed from the ducdenum, so excess supplementation is
not necessary. However, if iron absorption is decreased due to bleeding from mar-
ginal ulcers or duodenal mucosal injury, iron deficiency anaemia can develop.
Malabsorption of bile acids necessary for absorption of fats and fat-soluble
vitamins can lead to vitamin D deficiency, abnormal calcium metabolism, abnor-
malities in trace elements (e.g. zinc, manganese, copper) and bone disorders
(osteomalacia and osteoporosis). Malabsorption of bile acids also diminishes the
bile acid pool, with an increase in gallstone formation.

Mild liver dysfunction is a frequent complication in TPN patients. However,
particular attention is required in SBS patients, because progressive intrahepatic
cholestasis and hepatic fibrosis can become life-threatening. Periodic monitoring
is also necessary so that patients do not become deficient in major nutrients such
as amino acids or in vitamins or electrolytes.

End-stage cancer

inpicarions  The use of TPN in palliative care for end-stage cancer is fairly com-
mon in Japan. In Japan, it is gradually being understood that palliative care should
be introduced not only for end-stage cancer, but also during all cancer treatment.
When TPN is considered in patients with recurrent cancer, oral intake has become
difficult and malnutrition is either present or anticipated. Specific instances
include: (i) malnutrition due to adverse events with cancer treatment (e.g. chemo-
therapy, radiotherapy, surgery); (ii) gastrointestinal obstruction due to cancer;
(iii) gastrointestinal dysfunction associated with ascites and carcinomatous
peritonitis; and (iv) cancer cachexia. In particular, for cancer cachexia, a global

consensus has emerged that artificial feeding, including TPN, is not indicated. In

Japan, nutrition is often managed as described in the following section.

CLINICAL COURSE IN END-STAGE CANCER PATIENTS (cAcHEXiA)  The Buropean Society for
Parenteral and Enteral Nutrition (ESPEN) in 2010 proposed that cachexia be
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classified in three stages: (i) pre-cachexia; (ii) cachexia; and (iii) refractory
cachexia. The stage before cachexia when metabolic abnormalities are mild and
no obvious cachectic symptoms are present is called ‘pre-cachexia’ (Muscaritoli
et al., 2010). Meanwhile, end-stage cachexia, when metabolic abnormalities are
severe and nutritional status is unlikely to improve even with nutritional support,
is called ‘refractory cachexia’ (Fearon et al., 2011). Appropriate nutritional sup-
port is now considered important when there is little progression of cachexia; in
other words, at a stage when metabolic abnormalities are mild (Arends et al.,
2006; Bozzetti et al., 2009). With nutritional support started at this stage, devel-
opment of malnutrition can be delayed, malnutrition due to other causes can be
improved and tolerance to anticancer therapy can be increased.

In patients in Japan with recurrent or end-stage cancer, but not refractory
cachexia, metabolic and nutritional management is basically similar to nutri-
tional management in other patients. However, end-stage patients eventually
develop irreversible metabolic changes, which then clearly result in reduced
energy consumption (Fig. 7.1) (Higashiguchi, 2008). At this point in time, a
down-shift in fluid and nutritional management is appropriate. Therefore, ‘Guide-
lines for fluid and nutritional management in end-stage cancer patients’ with a
‘down-shift’ based on whether refractory cachexia is present have been proposed
(Higashiguchi et al., 2004).

FLUID AND NUTRITIONAL MANAGEMENT IN CANCER PATIENTS  Pre-cachexia and cachexia.
Nutritional management in patients without refractory cachexia generally
involves the supply of energy (calories) and nutrients that are neither excessive
nor deficient. Oral intake should first be considered, with enteral and parenteral
nutrition only when necessary.
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1. Fluid administration: 30-40ml/kg body weight/day (about 35ml/day/kg
body weight). Note, for end-stage patients: 25-35 ml/kg body weight/day (about
30 ml/day/kg body weight).

2. Required calories (kcal/day): basal energy expenditure (BEE) x activity factor

(AF) x stress factor (SF). BEE (kcal/day) is calculated using the Harris-Benedict
equation: ’

Males: 66 +(13.7 x weight in kg) + (5.0 x height in cm) - (6.8 x age in years).
Females: 655 + (9.6 x weight in kg) + (1.7 x height in cm) — (4.7 x age in years).

AF adjusts for the patient’s physical activity. Physical activity is the component of
energy expenditure under the control of the individual. Por hospitalized patients,
however, physical activity is limited, so a simple adjustment for activity is recom-
mended in Japan (Long etal., 1979): AF=1.0 for bedridden patients and AF=1.2
for ambulatory patients. SF adjusts for metabolic stress. Many hospitalized
patients are hypermetabolic, so a simple adjustment for metabolic stress is recom-
mended in Japan based on organ failure (SF=1.2, 1.4 or 1.6 if one, two or three
organs have failed), body temperature (37°C, SF=1.2; 38°C, SF=1.4; 39°C,
SF=1.6) and the presence of major burns (SF=1.5-2.0).

3. Amount of amino acids (protein) (g/day): weight (kg) X stress factor (SF);
including essential amino acids.

4. Amount of fats (g/day): 20-50% of required caloriesx 1/9 (0.5-1.0g/kg
body weight); including essential fatty acids. Rate of fat administration in paren-
teral nutrition is 0.1-0.2 g/kg body weight/h.

5. Amount of carbohydrates (g/day): required calories—(amount of amino
acids) — (amount of fats). Non-protein calories/nitrogen (NPC/N) is 150-200kcal/
day; 300-500kcal/day in patients with renal insufficiency.

6. Amount of vitamins and trace elements: daily required amounts.

Refractory cachexia. In patients with clinically apparent refractory cachexia, exces-
sive fluids and energy (calories) should be reduced and the impact on remaining
physical function should be controlled.

In Japan, patients able to maintain oral intake should be allowed to eat foods
that they like and are able to eat. The following preparations are recommended
with the understanding and consent of the patient: (i) vitamins and trace element
preparations; (ii) high-fat high-protein nutrition in patients with lung metastases
and respiratory insufficiency; (iii) glutamine, soluble fibre and oligosaccharides
(GFO®) (Higashiguchi et al., 2009) in patients with poor food intake, decreased
immune function or who are receiving narcotics; and (iv) branched-chain amino
acids in patients with muscle atrophy or limb weakness (Higashiguchi et al.,
2010). ’

In patients unable to tolerate oral intake, the wishes of the patient and family
should be given first priority.

1. Fluid administration: 15-25ml/kg body weight/day (about 20ml/day/kg
body weight; 500-1000ml/day). Thirst (dry mouth) should be prevented not
only by intravenous fluids, but also by oral care and green tea spray.
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2. Required calories (kcal/day): 5-15kcal/kg body weight/day (about 200~
600kcal/day).

3. Nutrients: (i) primarily carbohydrates; and (ii) amino acids (branched-chain
amino acids), with small amounts of essential fatty acids when necessary.

4. Vitamins and trace elements: required daily amounts to prevent stomatitis
and decubitus ulcers.

Fluid and nutritional management according to these standards can minimize

suffering from end-stage symptoms, improve QoL and help patients to achieve a
peaceful death.

Conclusion

The indications for HPN in Japan are generally the same as the indications for TPN
in hospitalized patients. However, it is important for HPN that a patient's clinical
symptoms and condition be stable and that nutrition be managed in a setting
where the need for emergency measures will be unlikely. Careful evaluation dur-
ing hospitalization and regular monitoring of the patient’s clinical symptoms and
condition when receiving HPN are therefore necessary.
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