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Although about 50 y have elapsed since the introduction of par-
enteral nutrition (PN) in oncologic clinical practice [1-3], it is only
in recent years that its use has been included in international
guidelines [4—6].

It is useful to distinguish the two types of PN, total (TPN) and
supplemental PN (SPN), because they differ in aims, nutritional reg-
imen, and user friendliness.

Total parenteral nutrition

PN is defined as “total” when the intravenous (IV) administra-
tion of nutrients represents the exclusive (or the near-exclusive)
technique for feeding the patient and is used when patients cannot
eat by mouth, and tube feeding is not possible or not accepted by
the patient [7]. This treatment is quite demanding, requiring a spe-
cific technique to avoid excessive or deficient administration of
nutrients and to prevent metabolic complications and catheter
mechanical and infection problems. Long-term TPN, and especially
home TPN (HPN), usually require the presence of a dedicated ser-
vice or a nutrition support team [8].

TPN meets the original need to use an artificial gut to replace
one that is either absent or not working [9]. TPN is not the primary
treatment of cachexia—which is characterized both by starvation
and alteration of the metabolic pathways—because it can control
only the “nutritional” component of this syndrome. From this per-
spective, the clinical benefit of TPN can be expected only in patients
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with cancer for whom nutrient deprivation plays a major role in
the outcome. However, it should be considered that no anticachec-
tic treatment should be expected to be beneficial if the patient is
not adequately fed. Furthermore, recent research on the different
uses of nutritional substrates in healthy individuals and patients
with cancer shows that it is possible to optimize the IV diet with a
regimen that is specific for the malnourished patient with cancer,
in which case the aim is to feed the patient rather than the tumor.

Given these premises, it appears rational that TPN be proposed
generally for hypo-aphagic outpatients (HPN), whose life expec-
tancy owing to the tumoral spread is reasonably long and can be
adversely affected by a progressive nutritional deterioration
owing to unrelenting starvation. In clinical practice, this happens
when the oral intake is almost totally precluded by the presence
of a malignant obstruction of the bowel, often owing to a perito-
neal carcinomatosis. In such cases, the obstruction may also be
intermittent—immediately worsening when the patient attempts
to eat something—and is associated with early satiation, nausea,
vomiting, abdominal distension, and pain. Sometimes there is a
severe anorexia; however, a few patients may refrain from eating
just to avoid the onset of gastrointestinal symptoms and they can
experience some feeling of hunger. Almost all these patients are
incurable even if few are still receiving some type of so-called pal-
liative chemotherapy.

Rationale for HPN in incurable cancer patients

Worldwide experience shows that HPN is used in patients
with cancer in very advanced stages of disease, when death from
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progressive starvation is expected to occur before the evolution of
the cancer toward the final outcome. The quality of life (QoL) of
the patients at their entry in a program of HPN should be accept-
able and concurrent symptoms rather mild or well controlled,
otherwise the indication for a program of HPN would immedi-
ately decay.

Cachexia is the main cause of death of patients with cancer,
ranging from 5% to 23% [10—14]. Even if cancer cachexia cannot
be equated with simple starvation, a wide body of literature has
shown that weight loss in patients with cancer is proportional to
the severity of anorexia or to the reduction of nutrient intake or
to persistence of negative energy balance [15—19]. On the other
hand, there is now increasing evidence showing that specific
nutritional support is able to maintain or improve body weight
and lean soft tissue.

It is well known that the life expectancy of patients undergoing
total starvation is quite limited. The survival of healthy people
undergoing an extreme hunger strike is about 2 mo [20-22] and
mean survival of patients with cancer undergoing total or almost
total macronutrient deprivation (usually for malignant bowel
obstruction) is reported to be 62 d in those undergoing surgical
exploration only [23-28] and 52 d in hospitalized patients
[29-36] without nutritional support. If we consider patients with
cancer discharged at home without HPN, the literature reports a
mean survival of 19, 27, and 15 d [37-39], respectively. These
were the basic reasons why an International Consensus [40] more
than 20 y ago suggested that HPN in advanced hypo-aphagic
patients with cancer should be considered only if the expected sur-
vival owing to the malignancy was >2 mo.

Prospective studies on survival of patients with incurable
cancer on HPN

Because most of the studies on HPN in hypo-aphagic advanced
cancer patients are retrospective and most of the wider series are
collected from HPN registries, it appears quite difficult to draw con-
clusions on the precise indication for such treatment (and conse-
quently on the results) because of the heterogeneity of the patient
population. Few studies are prospective [37,41-44] and hence
more reliable as concerns the outcome data. The largest prospec-
tive series [42] on 414 patients reported a 4.7- and a 3-mo mean
and median survival, respectively.

A meta-analysis by Naghibi et al. [45] reviewed this topic

obstruction and reported, from the analysis of 12 papers meeting
the criteria of eligibility, a median survival of 83 d (95% confi-
dence interval, 67—100 d) and a mean of 116 d. Survival was 86%,
64%, 45%, 31%, 26%, and 22% at 1, 2, 3, 4, 5, and 6 mo, respectively.
These data show that if we accept a threshold of 2 mo as the lon-
gest potential length of survival tolerated by patients undergoing
total starvation, the treatment with HPN might prolong survival
in about half of them.

More recently, a Cochrane review on the same topic [46] con-
cluded that because the very low certainty of evidence, it is difficult
to assess whether HPN improves length of survival in patients with
malignant bowel obstruction and emphasized the limitations of the
existing literature. Such conclusion is not surprising because the
quality assessment according to the methodology of Cochrane analy-
sis relies on parameters (random sequence generation, allocation
concealment, criteria for assigning treatments, comparability of
treatment groups, blinding of participants and personnel, etc.), which
are adequate for evaluating the effectiveness of drugs (which can
be—or not be—administered) but do not fit as well for nutrients that
are deemed essential for health. This intrinsic discrepancy between a
pharmacologic therapy and a nutritional treatment had been already
emphasized in the introduction to the ESPEN Guidelines on Paren-
teral Nutrition [47]. On the other hand, if we consider success to be
survival of aphagic patients with cancer on total starvation as >2 mo
and we recalculate the survival of the five prospective series
[37,41—-44], which are more reliable as regards the outcome data, we
get a mean survival of exceeding 4 mo on a total of 593 patients.

We followed a different approach: In a large international pro-
spective study on patients with incurable cancer on HPN, when we
identified three prognostic factors for survival at the multivariable
analysis, namely, the Glasgow Prognostic Score, the Karnofsky Per-
formance Status, and tumour spread [42], the prognostic value of
these variables, coupled with type of primary tumor, was subse-
quently validated on another series of patients [48] and led to the
construction of a prognostic nomogram reported in Figure 1.

This nomogram, especially when considering its extreme values,
may represent a guide for assessing the potential benefit of HPN and
give the caregiver the possibility of negotiating with the patient the
option of a program of HPN on the basis of the expected survival.

It is noteworthy that a subanalysis of patients with so-called
“refractory” cachexia according to an International Consensus [17]
(i.e., Karnofsky Performance Status index was <50 and life expec-
tancy <3 mo), showed a 3- and 6 mo survival of 29.4% and 8.4%.

focusing on patients with inoperable malignant bowel These figures were 31.7% and 12.2% for patients without vital organ
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Fig. 1. Cox modeling-based nomogram for predicting 3-mo, 6-mo, and median overall survival. Instructions on how to use the nomogram for building survival estimates are

provided at the end of the Results section. GI, gastrointestinal; NA, not applicable.
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involvement and 27.1% and 5.9% for those with vital organ involve-
ment. These figures argue against an “en principle” denial of PN in
patients with so-called refractory cachexia as stated in the Interna-
tional Consensus [17].

In 33% of these incurable patients, HPN was withdrawn a few
days before of death and reasons were tumor progression (73%),
patient refusal (20%), onset of HPN/central venous catheter (CVC)
complications (6%), and family refusal (0.7%). The cause of death
was vital organ failure (46%), progressive wasting (33.8%), HPN or
CVC complications (1.2%), and unknown in the remaining patients.

In clinical practice, the discrimination between good and poor
candidates may not be easy and in these cases it is worthwhile to
adopt a trial-and-error method. That is, one can initiate HPN and
withdraw it if it is found to be inappropriate or not beneficial on a
subsequent reassessment. This was also the final conclusion of the
Consensus Meeting launched by the European Association for Palli-
ative Care in 1996 [40].

Prospective studies on QoL in patients with incurable cancer on
HPN

Data on QoL, as summarized in the review by Naghibi et al. [45], are
scanty and difficult to interpret. There are only two prospective studies.
August et al. [49] reported 17 patients, of which 14, both patients and
their families (82%), perceived their therapy as highly beneficial or ben-
eficial. The Nutritional Support Team agreed with this assessment in 11
patients but did not share this perception in 3. These 3 patients had a
short duration of HPN (<25 d) or minimal rehabilitation.

Another study [41] investigated the QoL of 69 patients with
incurable cancer through the Rotterdam Symptom Checklist ques-
tionnaire. These variables were collected at the start of HPN and
then at monthly intervals. Median survival was 4 mo (range 1-14)
and QoL parameters remained approximately stable until 2 to 3 mo
before death. A study that is often quoted, albeit retrospective [50],
used a validated instrument to measure QoL, and reported statisti-
cally significant improvement in gastrointestinal discomfort, nau-
sea, vomiting, fatigue level, morale, and social interactions during
HPN use compared with pre-HPN status. It should be noted, how-
ever, that 7 of 92 patients were on HPN because of surgical or radi-
ation therapy late complications.

It is clear that evidence of a benefit from such studies is very
limited; however, it should be considered that no randomized con-
trolled trial (RCT) is possible in this clinical context and such matter
of investigation is per se so subjective that it appears quite difficult
to find appropriate parameters of evaluation. The potential benefit
reported in some papers is in keeping with the experience of Orre-
vall et al. [51] in a similar patient population, where the authors
found that QoL could be positively affected by the sense of relief
and security in both patients and relatives because the nutritional
needs were met through HPN. There is, to our knowledge, only one
study [52] investigating the burden superimposed on the family
caregivers by HPN in patients with incurable cancer. It reported on
a small series of patients for whom the basal level of strain was
already high among the relatives and caregivers and did not
increase after 2 wk of home care.

Studies regarding the effect on nutritional status of HPN in patients
with incurable cancer

Three studies [41,50,53] measured the nutritional status in 150
patients and found that it was maintained.

Complications from HPN

Only a few studies [37,42,44,46,54—56] reported sufficient data
to allow calculation of CVC sepsis rates, which ranged from 0.40 to
2.89 per 1000 d. Thrombotic complications were reported by two
studies [55,57] with a wide discrepancy between them: One
reported a rate of 0.19 per 1000 d [57] and the other [55] 4.34 per
1000 d. Metabolic complications were reported by four studies
[42—-44,56] and ranged from 0.32 to 1.37 per 1000 d.

Controversial issues in patients with incurable cancer on HPN

Indications for HPN in patients with incurable cancer represent
a continuous source of debate and controversy, not only among dif-
ferent specialists, but also among health professionals belonging to
the same specialty.

There are a few issues to consider:

1. On the one hand, there is the clear awareness of clinicians
involved in clinical nutrition that current medical care has
evolved to such an extent—by transforming previously lethal
diseases, like cancer, into chronic conditions—that malnutrition
and inability to feed may finally represent in some patients the
main determinant for length of survival. On the other hand, all
caregivers involved in HPN practice are perfectly aware that
patients with benign intestinal failure survive “thanks” to HPN,
whereas patients with cancer finally die “despite” nutritional
support. The consequence of this last evidence is an undervalua-
tion of the role of HPN in cancer patients.

2. There is some confusion in the terminology regarding HPN in
patients with advanced cancer since the word terminal, which
often appears when referring to incurable patients, and PN are
ambiguous and misleading. In common language the word ter-
minal is often used with reference to patients almost immi-
nently dying, whereas in oncologic jargon it may mean that
anticancer therapy is no longer available. The survival of these
oncologic patients may range from a few days to several months
[58]. Hence, there should be an implicit awareness that some of
these terminal patients with cancer are not “biologically” termi-
nal, but simply incurable. To avoid any ambiguity in defining
the severity of the state of the patients with special reference to
their potential candidacy for HPN, it is wiser to use the term
incurable for those patients who have exhausted all available
oncologic therapies, with the awareness that a subset of them
might sometimes require PN if they are aphagic and not immi-
nently dying.

3. A further area of controversy relies on the different conception
of PN as medical therapy or just a supportive care. Currently, a
medical therapy needs to be validated through RCTs to be
accepted as an evidence-based treatment and in such a trial one
arm may receive no treatment or merely the standard treat-
ment. However, in aphagic/obstructed patients with cancer, it
would be impermissible to have a randomized no-treatment
arm, which means progressive undernutrition until death
because the standard treatment simply does not exist. Such dis-
crepancy is not confined to the health professional [59—63] but
more importantly, involves the relatives of the patients because
the anorexia and hypophagia of a patient with advanced cancer
represent a major concern for both the patient and their family
members [64—66]. Miles [67], emphasizing the cultural and
symbolic value of nourishment, which is traditionally viewed as
an expression of love and care for both the living and the dying,
made with extreme acuity the important distinction that
although physicians tend to see “nourishment” as a medical
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treatment aimed at achieving physiologic objectives, families
see feeding “as an act of community.” A specific study on the
nutritional situation before the introduction of HPN, from the
perspective of patients with advanced cancer and their family
members to understand factors contributing to the decision to
accept HPN was published in 2004 [66]. Patients reported want-
ing and trying to eat but being unable to do so; family members
experienced powerlessness and frustration because they could
not enable the patient to eat. This desperate and chaotic nutri-
tional situation in the family influenced the patient’s willingness
to accept HPN. A further study of the same authors reported that
the interviewed patients with advanced cancer and their family
members experienced physical, social, and psychological bene-
fits from HPN treatment [51].

How to approach HPN for the patient with incurable cancer

An approach that fits all possible situations of a patient with
incurable aphagic cancer does not exist. The ideal condition of a
patient who is perfectly aware of his or her prognosis, asks for the
potential benefits and adverse effects of HPN, and then decides
whether to enter a program of HPN, is really an exception. Cer-
tainly, awareness of the diagnosis and the prognosis are essential
for an informed consent to HPN, but this matter may be extremely
complicated and delicate. In fact, many patients arrive to the candi-
dacy for HPN late, being already conditioned, regarding their prog-
nosis, by the information provided by the several specialists who
followed them in the previous phases of disease.

What really matters is an exhaustive predefinition of the goals
of HPN and the chances of success. It cannot be just about avoiding
overoptimistic expectations such as “my husband was condemned
to die because he could not eat ... now HPN will avoid it!” Further-
more, if HPN will not be able to attain the predefined endpoints,
withdrawing it will be less traumatic for the family and ethically
acceptable for the physician.

The main expectation of a clinician who recommends HPN is to
maintain the patient with a QoL that is probably better because the
patient receives the same treatments at home rather than in hospital.

The phase of progressively withdrawing HPN is very delicate. It
may appear that the general status of the patient progressively
deteriorates, or liver or lung (or other vital organ) function is failing
and requires continuous adjustments of the nutritional regimen, or
symptoms are poorly controlled and QoL declines headlong. When
this occurs it is important to gradually shift from a nutrition sup-
port to a palliative hydration with isotonic electrolyte-glucose
mixed solutions.

Patients might have the impression of not being abandoned by
their late caregiver but just accompanied in the progression of their
disease.

Nutritional regimen

If PN is total, that is the nutrients’ intake is negligible, it is
important to meet all the nutritional requirements.

Energy requirement

Although several malnourished patients with cancer have resting
energy expenditure (REE) higher than standard for sex, age, and
weight, the total energy expenditure may be decreased in malnour-
ished patients with cancer because of a reduction in physical activ-
ity. Total daily energy expenditure of weight-stable patients with
leukemia [68] and of weight-losing bedridden patients with gastro-
intestinal tumors [69] is around 24 and 28 kcal/kg, respectively.

ESPEN guidelines [6] recommend 30 kcal/kg; however, the daily
intake of >30 kcal/kg and 1.2 g/kg protein were not able to attenuate
weight loss in patients with head and neck cancer [70]. An adequate
nutritional regimen should be likely combined with anabolic/antica-
tabolic agents to achieve a nutritional replenishment.

Calorie substrates

Fat-enriched regimens (50% of the non-protein calories) are rec-
ommended on the basis of the following pathophysiologic
arguments:

e Literature [71-76] has shown an efficient mobilization and oxi-
dation of endogenous fat in the postabsorptive state, which
ranged from 0.7 to 1.9 g/kg daily (that is about 6.3 to 17 kcal/kg,
~60-78% of the REE), in weight-stable and weight-losing
patients. A large study [77] has reported that patients with can-
cer consistently had a non-protein respiratory quotient <1.

Subsequent investigations showed that, after administration of

long-chain triacylglyceride (LCT) or mixed LCT and medium-

chain triacylglyceride emulsions, the daily clearance of lipid was

1.4 versus 2.3 versus 3.5 or 1.2 versus 1.6 versus 2.1 g/kg in

healthy individuals versus weight-stable versus weight-losing

patients with cancer, respectively [76].

e After IV administration of LCT or mixed LCT and medium-chain
triacylglyceride emulsions in weight-losing patients with can-
cer, the daily oxidation rate was reported to be 1.3 to 1.6 or
0.62 g/kg, respectively [76,78].

Amino acid requirement
Amino acid requirement relies on two orders of data:

1. The negative balance between whole body protein synthesis
and breakdown measured in the postabsorptive state was 2.3 to
2.7 g protein/kg daily in patients with cancer versus 1.2 in
healthy individuals [79].

2. A literature review [80] suggests that daily doses of amino acid
closer to 2 g/kg may be required to control muscle and whole
body catabolism and stimulate the synthesis.

Hence, the suggestion is to administer >1 g amino acid/kg daily
and, if possible, >1.5 g/kg per day to support protein balance. Unfor-
tunately, many of the commercial bags have high calorie-to-nitrogen
ratio and hence supplying the suggested amount of amino acid car-
ries the risk for overfeeding the patient. Regarding the quality of the
amino acid, it should be considered that the accelerated rate of mus-
cle protein breakdown that occurs in cachexia provides an abundant
source of intracellular amino acid, which in turn stimulates muscle
protein synthesis. However, some are oxidized and are not available
for protein synthesis. Therefore, the rate of muscle protein synthesis
will never keep pace with the accelerated rate of breakdown in the
absence of intake of exogenous essential amino acid and branched-
chain amino acid [79]. In the nutritive admixtures of HPN, essential
amino acid should be present in large proportion and branched-
chain amino acid should account for ~50% of total amino acid.

Supplemental parenteral nutrition

PN is supplemental when patients maintain a limited oral intake
of nutrients. Such support may be used for some incurable patients,
even if for a short time because of the progressive evolution of the
disease toward a more severe hypophagia. Hence, most experiences
with supplemental SPN or HPN are in patients undergoing an
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Table 1
Prospective studies on the effects of supplementary HPN on QoL measured through validated scores in malnourished patients with advanced cancer on chemotherapy
Author Patients (N) Mode of HPN Methods Results Comments
Finocchiaro, 2002 70 27 kcal +1.1 g AAekged™!  TIQat >2 mo QoL 48%, 131.5%, 120.5 Evaluated 27 patients

Culine, 2013 437 26 kcal + 1.g AAekged ! FACT-G day 1-28
usually overnight

Seys, 2014 221 Overnight FACT-G day 1-28

Vashi, 2014 52 Total (oral + PN) 25-30 EORTC QoL-C30
kecal +25—30 g AAekged ™!

Girke, 2016 23 ? EORTC QLQ-C30 day

1-28
Cotogni, 2017 111 21 kcal + 0.8 g AAekged~'  EORTC QLQ-C30,

4 physical, functional, emotional, familial/

social domains

tbody weight and global QoL in 68% and 59%
of patients (and subscore physical, functional,

emotional)
1 Global QoL index at 1 to 3 mo

Responsiveness to chemotherapy
may affect QoL

Regimen of HPN ill-defined, no
statistical analysis, responsiveness to
chemotherapy may affect QoL

Small sample, loss of patients,

temotional/social domains, = muscle
strength, physical activity, BMI, |phase angle large patient drop out
1 global QoL, physical-role emotional func-
monthly for 1-4 mo tioning, appetite and fatigue scores

responsiveness to chemotherapy
may affect QoL, assessment of
requirements unpractical
Nutritional regimen not assessed,

High attrition rate to death in 49 of
111 completed at 4 mo

AA, amno acid; BMI, body mass index; FACT-G, Functional Assessment of Cancer Therapy: General; HPN, home parenteral nutrition; PN, parenteral nutrition; QoL, quality of

life, TIQ, Therapy Impact Questionnaire

oncologic therapy when there is some worry that malnutrition or
poor oral intake owing to cancer anorexia or to the adverse effects of
the oncologic therapy may compromise the administration of the
oncologic therapy. This approach represents something new when
compared with the usual practice to reserve HPN for incurable
patients who are expected to die mainly from starvation rather than
from tumor progression. In addition, in this context, some RCTs are
possible because the control arm includes patients receiving the stan-
dard supportive treatment and this appears ethically acceptable.
Looking at the literature, we can focus on RCTs [81—83] or prospec-
tive studies that used validated methods of measure of QoL [84—89]
(Table 1).

Even if prospective non-RCTs have clear limitations well pointed
out in the recent reviews and meta-analyses [45,46], all these stud-
ies [83—87] reported some improvement in QoL evaluated through
the recognized methodology (Therapy Impact Questionnaire, Func-
tional Assessment of Cancer Therapy: General, EORTC-Quality of
Life-C30), a finding also observed in the RCT by Obling et al. [82].

The nutritional status of the patients’ data are relatively few and
controversial because a benefit of fat-free mass was reported by
Obling et al. [82] with a relatively low nutritional regimen and not
by Hyltander et al. [88] with a full regimen, whereas the positive
results by Lundholm et al. [81] also may be due to the concurrent
anti-inflammatory treatment and the long duration of PN.

An important issue is that no study investigated the relation-
ship between response to oncologic therapy and change of QoL,
and obviously, the potential regression of the tumor could play an
important role on patient QoL. However, the Cotogni study [87]
reported that a benefit is also possible, even if lower, in patients
with incurable cancer with no concurrent oncologic therapy.

Another point that warrants further investigation is the optimal
nutritional regimen for patients on supplemental HPN. In some
papers, the information was scant, but when available it ranged from
a near-total nutrition [81,83,85,88,89] to a much lighter regimen [82].

Conclusion

Increased awareness of the relevance of good nutritional status
and of nutritional support of the cancer patient by oncologists, cou-
pled with availability of prepared all-in-one admixtures has simpli-
fied the nutritional approach in clinical practice.

We now are facing the transition from personalized TPN in the
aphagic obstructed patient to the simpler IV support of the patient
with poor oral feeding. In parallel, the oncologic experience is moving
from total nutritional support provided at home to very advanced,

cachectic, often incurable cancer patients by an experienced team of
nutritionists, to a more simple partial support, which appears in the
range of every clinician. After half a century from the naissance of TPN
[90], this mode of nutritional support enters the clinical area, which is
the most affected by the incidence and severity of malnutrition.

References

[1] Schwartz GF, Green HL, Bendon ML, Graham 3rd WP, Blakemore W. Combined
parenteral hyperalimentation and chemotherapy in the treatment of dissemi-
nated solids. Am J Surg 1971;121:169-73.

[2] Bozzetti F, Terno G, Pupa A, Uccellini M, Rota G, Emanuelli H. Parenteral hyper-

alimentation in patients with advanced neoplastic disease. Tumori

1976;62:623-44.

Romieu C, Solassol C, Pujol H, Serrou B, Joyeux H. Hypernutrition parentérale a

long terme. Application aux cachexies cancéreuses. Chirurgie 1972;98:600-5.

Bozzetti F, Arends ], Lundholm K, Micklewright A, Zurcher G, Muscaritoli M.

ESPEN. ESPEN guidelines on parenteral nutrition: non-surgical oncology. Clin

Nutr 2009;28:445-54.

August DA, Huhmann MB. American Society for Parenteral and Enteral Nutri-

tion (ASPEN) Board of Directors. A.S.P.E.N. clinical guidelines: nutrition sup-

port therapy during adult anticancer treatment and in hematopoietic cell
transplantation. JPEN ] Parenter Enteral Nutr 2009;33:472-500.

Arends ], Bachmann P, Baracos V, Barthelemy N, Bertz H, Bozzetti F, et al.

ESPEN guidelines on nutrition in cancer patients. Clin Nutr 2017;36:11-48.

[7] Scolapio ]S, Picco MF, Tarrosa VB. Enteral versus parenteral nutrition: the
patient's preference. JPEN J Parenter Enteral Nutr 2002;26:248-50.

[8] Bozzetti F, Staun M, Van Gossum A. Home parenteral nutrition: HPN in cancer
patients. Wallingford, Oxon OX10 8BDE, UK: CAB International; 2015.

[9] Scribner BH, Cole JJ, Christopher TG, Vizzo JE, Atkins RC, Blagg CR. Long-term total
parenteral nutrition. The concept of an artificial gut. JAMA 1970;212:457-63.

[10] Warren S. The immediate cause of death in patients with cancer. Am ] Med Sci
1932;8:610-5.

[11] Klastersky ], Daneau D, Verhest A. Causes of death in patients with cancer. Eur J
Cancer 1972;8:149-54.

[12] Inagaki ], Rodriguez V, Bodey GP. Causes of death in cancer patients. Cancer
1974;33:568-73.

[13] Ambrus JL, Ambrus CM, Mink IB, Pikren JW. Causes of death in cancer patients.
] Med 1975;6:61-4.

[14] Sesterhenn AM, Szalay A, Zimmermann AP, Werner JA, Barth PJ, Wiegand S.
Significance of autopsy in patients with head and neck cancer. Laryngorhinoo-
tologie 2012;91:375-80.

[15] Bosaeus I, Daneryd P, Svanberg E, Lundholm K. Dietary intake and resting
energy expenditure in relation to weight loss in unselected cancer patients.
Int J Cancer 2001;93:380-3.

[16] Fouladiun M, Kérner U, Bosaeus I, Daneryd P, Hyltander A, Lundholm KG. Body
composition and time course changes in regional distribution of fat and lean tis-
sue in unselected cancer patients on palliative care—correlations with food
intake, metabolism, exercise capacity, and hormones. Cancer 2005;103:2189-98.

[17] Fearon KC, Voss AC, Hustead DS. Cancer Cachexia Study Group. Definition of
cancer cachexia: effect of weight loss, reduced food intake, and systemic inflam-
mation on functional status and prognosis. Am J Clin Nutr 2006;83:1345.. —5.

[18] Mariani L, Lo Vullo S, Bozzetti F. SCRINIO Working Group. Weight loss in can-
cer patients: a plea for a better awareness of the issue. Support Care Cancer
2012;20:301-9.

[19] Barajas Galindo DE, Vidal-Casariego A, Calleja-Fernandez A, Herndndez-Mor-
eno A, Pintor de la Maza B, Pedraza-Lorenzo M, et al. Appetite disorders in

3

[4

5

[6


http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0001
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0001
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0001
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0002
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0002
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0002
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0003
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0003
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0003
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0003
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0004
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0004
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0004
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0005
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0005
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0005
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0005
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0006
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0006
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0007
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0007
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0008
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0008
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0009
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0009
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0010
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0010
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0011
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0011
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0012
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0012
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0013
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0013
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0014
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0014
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0014
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0015
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0015
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0015
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0016
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0016
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0016
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0016
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0016
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0017
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0017
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0017
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0017
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0018
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0018
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0018
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0006a
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0006a
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0006a
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0006a

106 F. Bozzetti / Nutrition 66 (2019) 101-107

cancer patients: Impact on nutritional status and quality of life. Appetite
2017;114:23-7.

[20] Brozek J, Well S, Keys A. Medical aspects of semistarvation in Leningrad siege
(1941-1942). Am Rev Sov Med 1946;4:70-86.

[21] Fliederbaum J. Clinical aspects of hunger disease in adults. In: Winick M, ed.
Hunger disease: studies by the Jewish physicians in the Warsaw Ghetto, New
York, NY: John Wiley and Sons; 1979:11-43.

[22] Winick M. Hunger disease: studies by the Jewish physicians in the Warsaw
Ghetto Ed.. York, NY: John Wiley and Sons; 1979.

[23] Piver MS, Barlow JJ, Lele SB, Frank A. The management of ovarian cancer
induced by intestinal obstruction. Gynecol Oncol 1982;13:44-9.

[24] Tunca]C, Buchler DA, Mack EA, Ruzuzka FF, Crowley ], Carr WF. The management
of ovarian-cancer caused bowel obstruction. Gynecol Oncol 1981;12:186-92.

[25] Krebs HB, Goplerud DR. Surgical management of bowel obstruction in
advanced ovarian cancer. Obstet Gynecol 1983;61:327-30.

[26] Baines M, Oliver D], Carter RL. Medical management of intestinal obstruction
in patients with advanced malignant disease. Lancet 1985;ii:990-4.

[27] Gemlo B, Rayner AA, Lewis B, Wong A, Viele CS, Ungaretti JR, et al. Home sup-
port of patients with end-stage malignant bowel obstruction using hydration
and venting gastrostomy. Am J Surg 1988;152:100-4.

[28] Rubin SC, Hoskins WJ, Benjamin I, Lewis JL. Palliative surgery for intestinal
obstruction in advanced ovarian cancer. Gynecol Oncol 1989;34:16-9.

[29] Hardy ], Ling J, Mansi J, Isaacs R, Bliss J, A'Hern R, et al. Pitfalls in placebo-con-
trolled trials in palliative care: desamethasone for the palliation of malignant
bowel obstruction. Pall Med 1998;12:437-42.

[30] Laval G, Girardier ], Lassaunniere ], Leduc B, Haond C, Schaerer R. The use of
steroids in the management of inoperable intestinal obstruction in terminal
patients: do they remove the obstruction? Palliat Med 2000;14:3-10.

[31] Ripamonti C, Mercadante S, Groff L, Zecca E, De Conno F, Casuccio A. Role of
octreotide, scopolamine butylbromide, and hydration in symptom control of
patients with inoperable bowel obstruction and nasogastric tubes: a prospec-
tive randomised trial. ] Pain Symptom Manage 2000;19:23-34.

[32] Mercadante S, Ripamonti C, Casuccio A, Zecca E, Groff L. Comparison of octreo-
tide and hyoscine butylbromide in controlling gastrointestinal symptoms
due to malignant inoperable bowel obstruction. Supp Care Cancer 2000;8:
188-91.

[33] Mystakidou K, Tsilika E, Kalaidodoulou O, Chondros K, Georgaki S, Papadimi-
triou L. Comparison of octreotide administration versus conservative treat-
ment in the management of inoperable bowel obstruction in patients with far
advanced cancer: a randomised, double-blind, controlled clinical trial. Anti-
cancer Res 2000;22:1187-92.

[34] Weber C, Zulian GB. Malignant irreversible intestinal obstruction: the power-
ful association of octreotide to corticosteroids, antiemetics, and analgesics. Am
] Hosp Palliat Care 2009;26:84-8.

[35] Hisanaga T, Shinjo T, Morita T, Nakajima N, Ikenaga M, Tanimizu M, et al. Mul-
ticenter prospective study on efficacy and safety of octreotide for inoperable
malignant bowel obstruction. Jpn J Clin Oncol 2010;40:739-45.

[36] Romeo MI, de Los LLanos Gil M, Cuadra Urteaga JL, Vila L, Ahlal S, Indacochea A,
et al. Outcome prognostic factors in inoperable malignant bowel obstruction.
Support Care Cancer 2016;24:4577-86.

[37] Mercadante S. Bowel obstruction in home-care cancer patients: 4 years experi-
ence. Supportive Care in Cancer 1995;3:190-3.

[38] Porzio G, Aielli F, Verna L, Galletti B, Shoja E Razavi G, et al. Can malignant
bowel obstruction in advanced cancer patients be treated at home? Supportive
Care Cancer 2011;19:431-3.

[39] Mangili G, Franchi M, Mariani A, Zanaboni F, Rabaiotti E, Frigerio L, et al.
Octreotide in the management of bowel obstruction in terminal ovarian can-
cer. Gynecol Oncol 1996;61:345-8.

[40] Bozzetti F, Amadori D, Bruera E, Cozzaglio L, Corli O, Filiberti A, et al. Guidelines
on artificial nutrition versus hydration in terminal cancer patients. European
Association for Palliative Care. Nutrition 1996;12:163-7.

[41] Bozzetti F, Cozzaglio L, Biganzoli E, Chiavenna G, De Cicco M, Donati D, et al.
Quality of life and length of survival in advanced cancer patients on home par-
enteral nutrition. Clin Nutr 2002;21:281-8.

[42] Bozzetti F, Santarpia L, Pironi L, Thul P, Klek S, Gavazzi C, et al. The prognosis of
incurable cachectic cancer patients on home parenteral nutrition: a multi-cen-
tre observational study with prospective follow-up of 414 patients. Ann Oncol
2014;25:487-93.

[43] Chermesh I, Mashiach T, Amit A, Haim N, Papier |, Efergan R, et al. Home par-
enteral nutrition (HTPN) for incurable patients with cancer with gastrointesti-
nal obstruction: do the benefits outweigh the risks? Med Oncol 2011;28:83-8.

[44] Pironi L, Ruggeri E, Tanneberger S, Giordani S, Pannuti F, Miglioli M. Home arti-
ficial nutrition in advanced cancer. ] Roy Soc Med 1997;90:597-603.

[45] Naghibi M, Smith TR, Elia M. A systematic review with meta-analysis of survival,
quality of life and cost-effectiveness of home parenteral nutrition in patients
with inoperable malignant bowel obstruction. Clin Nutr 2015;34:825-37.

[46] Sowerbutts AM, Lal S, Sremanakova J, Clamp A, Todd C, Jayson GC, et al. Home
parenteral nutrition for people with inoperable malignant bowel obstruction.
Cochrane Database Syst Rev 2018;8:CD012812.

[47] Bozzetti F, Forbes A. The ESPEN clinical practice Guidelines on parenteral
nutrition: present status and perspectives for future research. Clin Nutr
2009;28:359-64.

[48] Bozzetti F, Cotogni P, Lo Vullo S, Pironi L, Giardiello D, Mariani L. Development
and validation of a nomogram to predict survival in incurable cachectic cancer
patients on home parenteral nutrition. Ann Oncol 2015;26:2335-40.

[49] August DA, Thorn D, Fisher RL, Welchek CM. Home parenteral nutrition for
patients with inoperable malignant bowel obstruction. JPEN ] Parenter Enteral
Nutr 1991;15:323-7.

[50] King LA, Carson LF, Konstantinides N, House MS, Adcock LL, Prem KA, et al.
Outcome assessment of home parenteral nutrition in patients with gyneco-
logic malignancies: what have we learned in a decade of experience? Gynecol
Oncol 1993;51:377-82.

[51] Orrevall Y, Tishelman C, Permert J. Home parenteral nutrition: a qualitative
interview study of the experiences of advanced cancer patients and their fami-
lies. Clin Nutr 2005;24:961-70.

[52] Santarpia L, Bozzetti F. Acute impact of home parenteral nutrition in patients
with late-stage cancer on family caregivers: preliminary data. Support Care
Cancer 2018;26:667-71.

[53] Santarpia L, Alfonsi L, Pasanisi F, De Caprio C, Scalfi L, Contaldo F. Predictive
factors of survival in patients with peritoneal carcinomatosis on home paren-
teral nutrition. Nutrition 2006;22:355-60.

[54] Brard L, Weitzen S, Strubel-Lagan SL, Swamy N, Gordinier ME, Moore RG, et al.
The effect of total parenteral nutrition on the survival of terminally ill ovarian
cancer patients. Gynecol Oncol 2006;103:176-80.

[55] Duerksen DR, Ting E, Thomson P, McCurdy K, Linscer ], Larsen-Celhar S, et al. Is
there a role for TPN in terminally ill patients with bowel obstruction? Nutri-
tion 2004;20:760-3.

[56] Soo I, Gramlich L. Use of parenteral nutrition in patients with advanced cancer.
Appl Physiology Nutr Metabolism 2008;33:102-6.

[57] AbuRustum NR, Barakat RR, Venkatraman E, Spriggs D. Chemotherapy and
total parenteral nutrition for advanced ovarian cancer with bowel obstruction.
Gynecol Onc 1997;64:493-5.

[58] Murray SA, Kendall M, Boyd K, Sheikh A. Illness trajectories and palliative care.
Br Med ] 2005;30:1007-11.

[59] Capron AM. The implications of the Cruzan decision for clinical nutrition
teams. Nutr Clin Pract 1991;6:89-94.

[60] Dyer C. Law Lords rule that Tony Bland does not create precedent. Br Med ]
1993;306:413-4.

[61] MacFie ]. Ethical implications of recognizing nutritional support as a medical
therapy. Br ] Surg 1996;83:1567-8.

[62] Huang ZB, Ahronheim JC. Nutrition and hydration in terminally ill patients.
Clin Geriatr Med 2000;16:313-25.

[63] Hodges MO, Tolle SW, Stocking C, Cassell CK. Tube feeding: internists’ atti-
tudes regarding ethical obligations. Arch Intern Med 1994;154:1013-20.

[64] Holden CM. Anorexia in terminally ill cancer patient: the emotional impact on
the patient and the family. Hospice ] 1991;7:73-84.

[65] McClement SE, Degner F, Harlos MS. Family behavior regarding the nutritional
care of a terminally ill relative: a qualitative study. ] Pall Med 2003;6:737-48.

[66] Orreval Y, Tishelman C, Herrington MK, Permert J. The path from oral nutrition
to home parenteral nutrition; a qualitative interview study of the experiences
of advanced cancer patients and their families. Clin Nutr 2004;23:1280-7.

[67] Miles SH. Nourishment and the ethics of lament. Linacre Q 1989;56:64-9.

[68] Cereda E, Turrini M, Ciapanna D, Marbello L, Pietrobelli A, Corradi E. Assessing
energy expenditure in cancer patients: a pilot validation of a new wearable
device. JPEN ] Parenter Enteral Nutr 2007;31:502-7.

[69] Bencini L, Di Leo A, Pozzessere D, Bozzetti F. Total energy expenditure in
patients with advanced solid tumours: a preliminary report. Nutr Ther
Metabol 2008;26:45-7.

[70] Giles KH, Kubrak C, Baracos VE, Olson K, Mazurak VC. Recommended European
Society of Parenteral and Enteral Nutrition protein and energy intakes and
weight loss in patients with head and neck cancer. Head Neck 2016;38:
1248-57.

[71] Legaspi A, Jeevenandam M, Starnes Jr HF, Brennan MF. Whole lipid and energy
metabolism in the cancer patient. Metabolism 1987;36:958-63.

[72] Selberg O, McMillan DC, Preston T, Carse H, Shenkin A, Burns HJ. Palmitate
turnover and its response to glucose infusion in weight-losing cancer patients.
Clin Nutr 1990;9:150-6.

[73] Arbeit JM, Lees DE, Corsey R, Brennan MF. Resting energy expenditure in con-
trols and cancer patients with localized and diffuse disease. Ann Surg
1984;199:292-8.

[74] Shaw JF, Wolfe RR. Fatty acid and glycerol kinetics in septic patients and in
patients with gastrointestinal cancer. The response to glucose infusion and
parenteral feeding. Ann Surg 1987;205:368-76.

[75] Hansell DT, Davies JW, Shenkin A, Burns HJ. The oxidation of body fuel stores
in cancer patients. Ann Surg 1986;204:637-42.

[76] Korber ], Pricelius S, Heidrich M, Muller MJ. Increased lipid utilization in
weight losing and weight stable cancer patients with normal body weight. Eur
] Clin Nutr 1999;53:740-5.

[77] Cao DX, Wu GH, Zhang B, Jiang Y, Han YS, He GD, et al. Resting energy expendi-
ture and body composition in patients with newly detected cancer. Clin Nutr
2010;29:72-7.

[78] Lindmark L, Bennegard K, Eden E, Svaninger G, Ternell M, Lundholm K. Ther-
mic effect and substrate oxidation in response to intravenous nutrition in can-
cer patients who lose weight. Ann Surg 1986;204:628-36.


http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0006a
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0006a
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0019
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0019
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0020
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0020
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0020
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0021
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0021
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0022
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0022
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0023
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0023
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0024
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0024
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0025
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0025
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0026
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0026
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0026
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0027
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0027
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0028
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0028
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0028
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0029
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0029
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0029
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0030
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0030
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0030
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0030
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0031
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0031
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0031
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0031
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0032
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0032
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0032
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0032
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0032
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0033
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0033
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0033
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0034
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0034
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0034
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0035
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0035
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0035
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0035
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0036
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0036
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0037
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0037
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0037
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0038
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0038
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0038
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0039
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0039
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0039
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0040
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0040
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0040
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0041
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0041
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0041
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0041
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0042
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0042
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0042
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0043
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0043
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0044
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0044
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0044
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0045
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0045
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0045
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0046
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0046
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0046
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0047
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0047
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0047
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0048
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0048
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0048
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0049
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0049
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0049
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0049
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0050
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0050
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0050
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0051
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0051
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0051
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0052
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0052
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0052
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0053
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0053
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0053
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0054
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0054
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0054
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0055
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0055
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0056
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0056
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0056
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0057
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0057
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0058
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0058
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0059
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0059
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0060
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0060
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0061
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0061
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0062
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0062
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0063
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0063
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0064
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0064
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0065
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0065
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0065
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0066
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0067
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0067
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0067
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0068
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0068
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0068
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0069
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0069
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0069
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0069
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0070
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0070
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0071
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0071
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0071
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0072
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0072
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0072
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0073
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0073
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0073
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0074
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0074
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0075
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0075
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0075
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0076
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0076
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0076
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0077
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0077
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0077

[79]

(80]

(81]

(82]

(83]

(84]

F. Bozzetti / Nutrition 66 (2019) 101107

Wolfe RR. The 2017 Sir David P Cuthbertson lecture. Amino acids and muscle
protein metabolism in critical care. Clin Nutr 2018;37:1093-100.

Bozzetti F, Bozzetti V. Is the intravenous supplementation of amino acid to
cancer patients adequate? A critical appraisal of literature. Clin Nutr
2013;32:142-6.

Hyltander A, Drott C, Unsgaard B, Tolli ], Kérner U, Arfvidsson B, et al. The
effect on body composition and exercise performance of home parenteral
nutrition when given as adjunct to chemotherapy of testicular carcinoma. Eur
J Clin Invest 1991;21:413-20.

Lundholm K, Daneryd P, Bosaeus I, Kérner U, Lindholm E. Palliative nutritional
intervention in addition to cyclooxygenase and erythropoietin treatment for
patients with malignant disease: effects on survival, metabolism and function.
Cancer 2004;100:1967-77.

Obling SR, Wilson BV, Pfeiffer P, Kjeldsen ]. Home parenteral nutrition
increases fat free mass in patients with incurable gastrointestinal cancer.
Results of a randomized controlled trial. Clin Nutr. 2019;38:182-90. https://
doi.org/10.1016/j.clnu.2017.12.011.

Finocchiaro C, Gervasio S, Agnello E, Appiano S, Bertetto O, Ciuffreda L, et al.
Multicentric study on home parenteral nutrition in advanced cancer patients.
Rivista italiana Nutrizione Parenterale ed Enterale 2002;20:98-107.

[85]

[86]

[87]

[88]

[89]

[90]

107

Culine S, Chambrier C, Tadmouri A, Senesse P, Seys P, Radji A, et al. Home par-
enteral nutrition improves quality of life and nutritional status in patients
with cancer: a French observational multicentre study. Support Care Cancer
2014;22:1867-74.

Seys P, Tadmouri A, Senesse P, Radji A, Rotarski M, Balian A, et al. [Home par-
enteral nutrition in elderly patients with cancer: an observational prospective
study]. Bull Cancer 2014;101:243-9.

Vashi PG, Dahlk S, Popiel B, Lammersfeld CA, Ireton-Jones C, Gupta D. A longi-
tudinal study investigating quality of life and nutritional outcomes in
advanced cancer patients receiving home parenteral nutrition. BMC Cancer
2014;14:593. https://doi.org/10.1186/1471-2407-14-593.

Girke ], Seipt C, Markowski A, Luettig B, Schettler A, Momma M, et al. Qual-
ity of Life and Nutrition Condition of Patients Improve Under Home Paren-
teral Nutrition: An Exploratory Study. Nutr Clin Pract 2016;31:659-65.
Cotogni P, De Carli L, Passera R, Amerio ML, Agnello E, Fadda M, et al. Longitu-
dinal study of quality of life in advanced cancer patients on home parenteral
nutrition. Cancer Med 2017;6:1799-806.

Dudrick SJ, Wilmore DW, Vars HM, Rhoads JE. Can intravenous feeding as the
sole means of nutrition support growth in the child and restore weight loss in
an adult? An affirmative answer. Ann Surg 1969;169:974-84.


http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0078
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0078
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0079
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0079
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0079
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0091
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0091
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0091
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0091
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0092
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0092
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0092
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0092
https://doi.org/10.1016/j.clnu.2017.12.011
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0094
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0094
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0094
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0095
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0095
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0095
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0095
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0096
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0096
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0096
https://doi.org/10.1186/1471-2407-14-593
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0098
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0098
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0098
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0099
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0099
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0099
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0089
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0089
http://refhub.elsevier.com/S0899-9007(19)30036-X/sbref0089

	Parenteral nutrition
	Total parenteral nutrition
	Rationale for HPN in incurable cancer patients
	Prospective studies on survival of patients with incurable cancer on HPN
	Prospective studies on QoL in patients with incurable cancer on HPN
	Studies regarding the effect on nutritional status of HPN in patients with incurable cancer
	Complications from HPN

	Controversial issues in patients with incurable cancer on HPN
	How to approach HPN for the patient with incurable cancer
	Nutritional regimen
	Energy requirement
	Calorie substrates
	Amino acid requirement

	Supplemental parenteral nutrition
	Conclusion
	References


