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I am very honored to be here to-
day and have the opportunity to
lecture to you. I wish to express
my gratitude for the kind invita-
tion to travel to Japan and visit
your prestigious hospitals and
universities. I especially would
like to thank Dr. Homma of the
University of Tsukuba who corre-
sponded with me on many occa-
sions to plan my visit and Dr.
Nabeshima of Nagoya University
who directs the visitation pro-
gram. I would also like to mention
that my wife, Aimee, has traveled
here with me on my visit and she
is grateful for your generous hos-
pitality.
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Objectives
Understand the frequency, severity, and significance
of matnutrition and weight loss in oncology patients
Review the pathogenesis of cancer malnutrition
Discuss the role of nutritional therapy in oncology

patients undergoing surgery, chemotherapy, radiation
therapy, and bone marrow transplantation

Review macro- and micronutrient in oncology
paticnts requiring parenteral nutrition

Qutline guidelines for nurses caring for oncology
patients receiving parenteral nutrition
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Cancer Cachexia
50% pts lose wt

* anorexia

s wt loss
» fatigue
wcle wasting
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Undernutrition and weight loss
are frequent occurrences in adult
patients with cancer. In fact, epi-
demiological studies have shown
that almost 50% of patients hos-
pitalized with malignancy lose >
10% of pre-illness weight and
20% of patients with cancer die
of problems related to nutritional
deterioration. This syndrome of
progressive weight loss, de-
creased caloric intake, and mus-
cle wasting is often referred to
as cancer cachexia. Weight loss
has been cited by many as the
major prognostic indicator in
cancer patients, correlating with
poor survival, decreased respon-
se to therapy, and decreased
quality of life.
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Incidence of Malnutrition in
Oncology Patients

Pancreas, Gastric
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*Eastern Cooperative Oncology Group

The most comprehensive evaluation of
welght loss in cancer patients was
published in 1980 by the Eastern Co-
operative Oncology Group. The study
evaluated over 3000 patients with a
wide variety of tumor types enrolled
from 12 different chemotherapy pro-
grams. Weight loss six months prior to
the institution of chemotherapy was
evaluated and compared to the patient's
pre-illness weight. Patients with favor-
able subtypes of non-Hodgkin's lym-
phoma, breast cancer, acute
nonlymphocytic leukemia and sarco-
mas had the lowest frequency of
weight loss (31-40%), whereas patients
with unfavorable non-Hodgkin's iym-
phoma, colon cancer, prostate cancer,
and lung cancer presented with an in-
termediate frequency of weight loss
(48-61%). Patients with pancreatic and
gastric cancer had the highest frequen-
cy of weight loss (83-87%), with 30%
of patients having > 10% weight loss.
Even more importantly, among patients
with similar anatomical sites of in-
volvement, weight loss was associated
with decreased survival. This finding
achieved statistical significance in all
tumor types studied, except for acute
nonlymphocytic leukemia, pancreatic,
and gastric cancer.
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Factors in Cancer Cachexia

Therapy Host Metabolism
Chemo « Protein
XRT CHO

Fat
T Energy

Malignancy
Location
Food aversions
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Having cited the widespread
prevalence of undernutrition and
the impact of weight loss on
survival, I will now discuss the
etiologies for this cachectic syn-
drome. Multiple factors have
been identified as contributing to
the poor nutritional status of the-
se patients.
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Radiologic/Chemotherapeutic
Abnormalities

nausea/vomiting

gastric bleeding, perforation,
" ulcers, malabsorption
" Diarrhea, intestinal
obstrx, fistulae
formation

Mucositis, dysphagia, dysgeusia,
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Toxicity from chemotherapy and
radiotherapy can  have a
dramatic impact on the gastro-
intestinal tract. For instance,
certain chemotherapeutic agents
such as cytoxan and cisplatin
can cause severe nausea and
vomiting. Less well known is
the alteration in taste caused by
agents such as doxorubicin and
vincristine. Nutritional altera-
tions from radiotherapy can vary
depending upon the body region
being irradiated: mucositis often
occurs in head/neck cancer pa-
tients, whereas nausea and vom-
iting develops if the abdomen is
irradiated or diarrhea when the
colon undergoes radiation ther-

apy
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Tumor Related Factors

» Esophageal obstrx
* Dysphagia
+ Gastric dilatation

« Changes in taste
and smell

o FEPAZE

v HETR R

e BILE

cHE. BROEN

Anatomic factors also play a role
in decreased food intake. Pa-
tients with head/neck cancer
have diminished oral intake
from dysphagia. Esophageal or
proximal gastric cancers can
predispose the patient to partial
or complete bowel obstruction.
Cancers involving the stomach
may cause ulcerations, whereas
small bowel involvement may
inciude fistulas. Thus, all of the-
se factors can lead to impaired
nutritional status. Food aver-
sions from tumor-induced ai-
terations in taste and smell
sensations have been noted in
cancer patients. An increased
sensitivity for sweet and bitter
tastes, leading to a decreased
appetite has been reported.
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Abnormal Host Metabolism

Glucose Eat Protein
Cori cycle lipolysis T muscle proteolysis
Tgluconeogenesis T FEA whole body protein
TG turnover
l lipogenesis muscle protein

synthesis
plasma BCA
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Cancer Cachexia
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Altered host metabolism is the final
cause of cancer cachexia. This may
include abnormalities in glucose,
protein, and fat. Wastage of host ener-
gy may occur through abnormal glu-
cose kinetics that results in metabolic
cycles (such as recycling lactate and
alanine), which consume energy but
produce no useful chemical work.
Abnormalities in protein metabolism
include increased muscle protein
breakdown, decreased muscle protein
synthesis, and an increased body pro-
tein turnover. These derangements in
protein metabolism seem to indicate
that cancer patients cannot undergo
metabolic adaptation to decreased
food intake. Abnormal lipid metabo-
lism is reflected by increased lipoly-
sis, decreased lipogenesis, and
increased free fatty acid turnover. The
presence of hypertriglyceridemia has
been noted frequently in cancer pa-
tients, and this can limit the use of in-
travenous fat emulsions in patients
requiring parenteral nutrition.
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Nutritionally-at-Risk

Time Wi loss
1 month > 5% UBW
6 months > 10% UBW
6 months > 20% IBW
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Because multiple factors may be
responsible for cancer cachexia
and the final result may be in-
creased mortality, early identifi-
cation of patients at nutritional
risk is essential. One of the sim-
plest techniques for assessment of
nutritional status is weight loss.
Both the quantity and time inter-
val are important. The current
criteria for classifying patients as
being at risk for undernutrition in-
clude: (1) involuntary weight loss
of > 10% usual body weight
within six months, (2) weight loss
of = 5% usual body weight over 1
month, or (3) weight loss of =
20% ideal body weight over any
time period.
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Visceral Protein Compartment

B Half Life (days

B Half Lite (days,

We commonly measure plasma
transport proteins to evaluate
visceral protein mass as a meas-
urement of the severity of un-
dernutrition. These  proteins
include albumin, transferrin,
prealbumin, and retinol-binding
protein. Although albumin has
traditionally been used as a nu-
tritional index, its use must be
interpreted cautiously due to its
long half-life (21 days) and its
sensitivity to hydration status of
the patient. We prefer to use pre-
albumin because of its short
half-life (2-3 days) and it is not
affected by hydration status.
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Enteral Nutrition

“If the gut works,
USEIT "
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Now that we know how to identi-
fy patients at risk for undernutri-
tion, how do we decide which is
the best method to feed our pa-
tients? The old adage "If the gut
works, use it" still holds true.
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Enteral vs Parenteral Nutrition

* Improved complication
profile

¢ Cost differential

* Physiologic advantages
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When the gastrointestinal tract is
accessible but the patient will not
or cannot eat, enteral nutrition is
more appropriate than parenteral
nutrition. Patients with mild nau-
sea, oropharyngeal obstruction, or
central nervous system pathology
can benefit from enteral nutrition
because it is inexpensive, safe, and
more physiologic.
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Bacterial Translocation

Lack of enteral o
nutrition i

== * Ultrastructural damage
* Breakdown of mucosal
barrier

Systemic response

. Egress of luminal toxins
1o endotoxemia
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Experimental  studies  have
shown that with the lack of oral
intake, there is an atrophy of the
gut that causes a breakdown in
mucosal integrity. This could fa-
cilitate the migration of luminal
toxins from the gut into the sys-
temic  circulation, ultimately
causing infection or sepsis.
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Contraindications to
Enteral Nutrition

Severe Gl
diarthea T, 7 fistulas
/ \
Intestinal obstruction Intractable

vomiting
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There are some instances when enteral
nutrition is contraindicated or cannot be
used. Patients with severe diarrhea (> 3
loose stools/day or > 250 mLs/day)
probably can't absorb many nutrients,
therefore parenteral nutrition would be
more appropriate. Obviously, complete
gastrointestinal obstruction would pro-
hibit normal digestion; however, if a
partial bowel obstruction is present, a
feeding tube can often be placed distal
to the obstruction and used successfully.
Trying to feed a surgical cancer patient
with a high-output enterocutaneous fis-
tula (> 500 mLl/day) will increase se-
cretions and delay fistula closure.
However, studies have shown that pa-
tients with low-output enterocutaneous
tistulas (< 500 mL/day) can be fed en-
terally without delaying fistula closure
or exacerbating secretions. Finally, in-
tractable vomiting prevents successful
gastrointestinal feeding.
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Practice Guidelines for
Parenteral Nutrition (PN)

e Patients who cannot, will not, or should not
eat for > 7 days

* Peripheral PN may be used to provide
nutrition support for up to 1 week

« Central PN is necessary when Gl tract is
not accessible/functional for > 2 weeks
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Who is an appropriate candidate
for parenteral nutrition? When
patients have severe gastrointes-
tinal toxicity precluding ade-
quate oral intake for > 1 week,
parenteral nutrition should be in-
stituted. Venous access for par-
enteral nutrition includes
peripheral and central venous
cannulation. Peripheral parenter-
al nutrition may be used in se-
lected patients to provide partial
nutrition support for up to 10
days when they cannot ingest or
absorb adequate oral nutrition.
The peripheral route is limited
because only low concentrations
of dextrose (< 10%) can be in-
fused and frequent rotation of
catheters are necessary due to
the risk of thrombophlebitis.
Oncology patients usually re-
quire parenteral feeding > 2
weeks, therefore, access to a
central vein via the subclavian is
usually obtained
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Parenteral Nutrition and
Chemotherapy

Outcome Measure Odds Ratio (95%CT

Survival 0.74 (0.42-1.3) - 3mo
0.81 (0.62-1.0) overall

Response 0.68 (0.40-1.1)

Infection 4.1(2.4-6.9)

McGeer et al. Nutrition 1990;6:233-40.
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McGeer et al. Nutrition 1990:6:233-40.

Because undernutrition in cancer patients is
associated with increased morbidity and
mortality, many people initially believed that
aggressive parenteral nutrition would im-
prove tumor response to therapy, patient tol-
erance to therapy, and survival. However,
randomized clinical trials did not support
this premise. 1 will now address the use of
parenteral nutrition as an adjunct to chemo-
therapy, radiation therapy, and surgery in on-
cology patients.

Data from this slide represents the results of
a meta-analysis composed of 12 randomized
trials investigating the effects of parenteral
nutrition in cancer patients undergoing che-
motherapy. The pooled data revealed an odds
ratio of 0.74 for 3-month survival and 0.81
for overall survival. Thus, patients receiving
parenteral nutrition were only 81% as likely
to survive as control patients and only 74%
as likely at 3 months. In patients receiving
parenteral nutrition, the tumor response rate
was 68% that of the control patients. Finally,
parenteral nutrition patients were four times
as likely to have infections compared to
control patients. Thus, the best estimates as-
sociate parenteral nutrition with decreased
survival, worse tumor response, increased
infectious complications, and no clinically
significant effects on gastrointestinal or
hematological toxicity.
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ACP Position Paper

“_,.routine use of parenteral
nutrition for patients undergoing
chemotherapy should be strongly

discouraged . . .”

ACP. Ann Intern Med 1989;11(:734-6.
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ACP. Ann Intern Med 1989:110:734-6.

The American College of Physi-
cians recommended that the rou-
tine use of parenteral nutrition for
patients undergoing chemothera-
py should be strongly discour-
aged, and in deciding to use such
therapy in patients whose under-
nutrition  is  life-threatening,
physicians should take into ac-
count the possible exposure to
increased risk.
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Parenteral Nutrition and Radiation
Therapy

Author Tumor Type Effects of TPN

Kinsella et al. Pelvic Improved transferrin

(Int J Rad 1981;7:543-8)

Ghavimi et al. Pelvic/abdom
(J Peds 1982;101:530-7)

No chg survival/anthrop
Worse trt toxicity

Solassol et al. Ovarian
(Nutr Cancer 1980:1:13-8)

Improved transferrin
Improved trt toxicity
No chg in survival

No chg QOL/compilic.
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The initial enthusiasm for adjuvant
use of parenteral nutrition in radia-
tion patients was based on anecdotal
and retrospective studies, but there
have been few prospective controlled
clinical trials in this area. This slide
summarizes three of five prospective,
randomized, controlled trials
evaluating the effects of parenteral
nutrition in patients receiving radia-
tion therapy. No differences in sur-
vival or quality of life were seen
between parenteral nutrition patients
and control patients, although nutri-
tional indices (transferrin) were im-
proved in two studies. The use of
parenteral nutrition was associated
with less gastrointestinal toxicity in
the study conducted by Solassol et al.
but was associated with a worsening
of hematological and gastrointestinal
side effects in the trial performed by
Ghavimi et al. Therefore, the univer-
sal use of parenteral nutrition has not
been associated with a significant
benefit in terms of improved respon-
se or tolerance to therapy, or an in-
crease in survival.
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