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ABSTRACT

Aims and background. Malnutrition is over 50% in advanced cancer patients and is
related to a decreased survival, Cachexia is the first reason for death in 4-23% of cas-
es. The aim of the study was to estimate the appropriateness of the criteria to select
patients for home artificial nutrition and its effectiveness to avoid death from cachex-
ia and to improve quality of life in patients with advanced cancer assisted at home by
the National Tumor Association {ANT) Foundation.

Methods and study design. The criteria for patient selection are: inadequate caloric
intake + malnutrition; life expectancy 6 weeks; suitable psycho-physical conditions;
informed consent. The measured parameters were sex, age, tumor site, food intake,
nutritional status, Karnofsky performance status, indication for home artificial nutri-
tion, type of home artificial nutrition (enteral or parenteral), and survival after start-
ing home artificial nutrition.

Results. The ANT Foundation assisted 29,348 patients in Bologna and its province
from July 1990 to July 2012, Home artificial nutrition had been submitted to 618 pa-
tients (2.1%): enteral to 285/618 (46.1%) and parenteral to 333/618 (53.9%). Access
routes for home artificial nutrition were: 39% nasogastric tube, 26% percutaneous en-
doscopic gastrostomy, 33% digiunostomy, and 2% gastrostomy. The central venous
catheters used for home artificial nutrition were: 61% non-tunneled, 13 peripherally
inserted, 8% partially tunneled, and 18% totally implanted. By July 2012, all the pa-
tients had died. Duration of life 26 weeks was 78% (484/618). Karnofsky performance
status was related to survival (P <0.0001): one month after starting home artificial nu-
trition, it decreased in 73 patients (12%), was unchanged in 414 (67%), and increased
in 131 (21%).

Conclusions. The low incidence of home artificial nutrition over all the patients as-
sisted by the ANT Foundation and the achievement to avoid death from cachexia in
78% prove the efficacy of the criteria of patient selection in order to prevent its exces-
sive and indiscriminate use. It was effective in maintaining and improving the per-
formance status in 88% of patients. Karnofsky performance status is a reliable prog-
nostic index to start home artificial nutrition.

Introduction

Cachexia is one of the most important causes of morbidity and mortality'? in on-
cology. It occurs in more than 50% of patients, up to 80% when the cancer affects the
head-neck region or the gastrointestinal tract?, and is the primary cause of death in 4-
23% of advanced cancer patients. Artificial nutrition is the appropriate nutritional
treatment when the reduction of oral food intake is due to organic direct conse-
quences of the cancer.

Home artificial nutrition (HAN) is indicated as a nutritional therapy in three specif-

- ic types of cancer patients*®: 1) patients without ongoing disease, in which the mal-
nutrition state is due to nutritional consequences of specific therapy (chemo-radio-
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therapy and/or surgery); 2) patients with cancer dis-
ease, malnourished, who have to undergo curative or
palliative treatment and in whom the cotrection of mal-
nutrition is the conditio sine qua non for starting the
treatment; 3) patients with advanced cancer, in which
malnutrition and/or inadequate food intake represents
the first cause of death.

Choosing to start a HAN in cancer patients with ad-
vanced disease represents one of the most critical deci-
sions for the specialist, after having considered the nu-
tritional and ethical questions. The use of selection cri-
teria for the identification of the patient candidate to
HAN reduces death from cachexia, avoiding the risk of
excessive and indiscriminate use of nutritional therapy.

The following are the results of 22 years of nutritional
counseling at the ANT Foundation in Bologna, Italy. The
aim of the study was to evaluate the adequacy and ef-
fectiveness of the selection criteria for advanced cancer
patients candidate to HAN in order to prevent death
from cachexia and improve quality of life.

Materials and methods

Nutritional counseling and selection criteria

ANT nutritional counseling was started with two dis-
tinct modalities: a) in patients at home already in ANT
home care; b) in hospitalized patients already in artifi-
cial nutrition who required ANT home care.

Patients at home. A questionnaire for the assessment
of nutritional status with a modified Malnutrition
Screening Tool” (Figure 1) was filled out for all patients

Nutritional Screening (modified MST)

evaluation date i /
nasne-sumame age sex
nddress phone
ANT doctor (ANT phone )

Have you lost welght recently (may be understood as "the tast 2 weeks") without trying?
score 0
seore 2

no
unsure

IF yes, how much weight (kg have you lost?
1-3 seore
4-6 score
7-10 score
= 10 score
unsure score

ta B 1 -

Have you been cating poorly because of a decreased appetite?

seore 0
score |

no
yes

TOTAL SCORE
Total score Action
<2 = norisk of malnutrition [ ] revalvation monthly or when changing the clinical
=2 = presence or sk of malnutrition [ ] evaluate the Paltiative Prognostic Score (PP'S)

Figure 1 - Nutritional Screening {(modified Malnutrition Screening Tool).
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in ANT home care. If the nutritional screening showed
risk or the presence of a malnutrition state, the doctor
filled out the Palliative Prognostic Score® (PPS) to assess
life expectancy (Figure 2). If the 30-days survival proba-
bility was <30% (risk group C), the ANT doctor could
choose not to use any nutritional therapy or only a wa-
ter/calorie supplementation, If the expected survival
was >70% (risk group A), nutritional counseling was
sought. The nutritionist made his evaluation at home
and verified the implementation of the following selec-
tion criteria.

1) Malnutrition andlor negative protein-energy bal-
ance. The nutritional status was assessed with the body
mass index, calculated with the Quetelet formula
(kg/m? n.v, 218.5) and the percentage of weight loss in
the last 6 months [(initial weight - actual weight/initial
weight) x 100; n.v,, <10%). Protein-energy malnutrition
was present when both parameter were altered. The
protein-energy balance was assessed by analysis of oral
intake through food investigation and was considered
negative when the caloric intake was <50% of basal en-
ergy expenditure, calculated using the Harris-Benedict
formula.

2) Survival 26 weeks. Life expectancy of the patient
was established with the Karnofsky performance status®
(KPS) and other clinical and laboratory parameters re-
ported in the PPS and was based on cancer histology
and the presence and localization of metastases.

3) Psycho-physical and environmental conditions suit-
able for HAN. A patient was considered eligible if a)

Palliative Prognostic Score (PPS)
Parameter Criterla Partial score
Dyspnea SH/NO 1o
Anorexia SI/NO 15/0
Kanofsky Performance Status =30 o
<20 2.5
Clinical prediction of survival > 12 0
(weeks) 11-12 2
9-10 25
7-8 2.5
5-6 4.5
3-4 6
i2 8.5
Total WBC/mm” 4.800-8.500 0
8.501-11.000 0.5
> 11,000 1.5
Lymphocyte % 2040 % o
12-19.9% t
0-11,9 % 25
Total score
Risk PPs 30 day
group score survival
A 6-35 >70%
B 5.6-11.0 3070 %
C H-173 <30%

Figure 2 - Palliative Prognostic Score.
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there was no organ failure, b) the pain was well con-
trolled, ¢) the patient and/or the caregiver was able to
understand and manage HAN independently, and d)
the environmental and hygiene conditions were ade-
quate.

4) Informed consent from the patient and/or caregiver.

Hospitalized patients. The doctor or the patient’s fam-
ily, when they requested ANT home care, indicated that
there was an artificial nutrition in progress. The ANT
nutritionist performed his counseling when the patient
arrived at home, or directly in the ward, and verified the
suitability of the selection criteria.

Home artificial nutrition

The choice of administration route of HAN was made
in accord with the Guidelines of the Italian Society of
Parenteral and Enteral Nutrition®. In patients with ade-
quate intestinal function, the primary choice was home
enteral nutrition (HEN), by nasogastric tube (at home),
percutaneous endoscopic gastrostomy (ambulatory or
day hospital), or jejunostomy (hospitalization). In pa-
tients with inadequate intestinal function, the main
choice became home parenteral nutrition (HPN) by
central venous catheter. For the placement of non-tun-
neled percutaneous catheters (subclavian, jugular, or
peripherally inserted), partially tunneled, or totally im-
planted (Port-A-Cath), a “day hospital” regime was re-
quired.

HAN was performed by using commercial mixtures,
and all the material (blends and infusion sets for HEN,
nutritional bags and material for attaching-detaching
the HPN, material for dressing the access routes) was
provided by the Bologna Health System. The material
for the HAN was delivered to the patient’s home by the
ANT Family Service, once a week.

Training for the correct and independent manage-
ment of the infusion line of the HAN was always given at
home, to the patient or a dedicated caregiver (a family
member or someone outside the family). The caregiver
must be present, necessarily, throughout the infusion
period of HAN. For HEN, the training was carried out by
nutritionist or specialized nutritional nurse and lasted
about 1-3 days. For the HPN, the nurse trained the care-
giver how to attach and detach the nutritional bag, and
the training lasted about 4-5 days. The dressing of the
access routes to HAN was always performed by the
nurse, 1-2 times a week.

The monitoring of HAN was carried out regularly (1-2
times a week) by the nutritionist. The nurse, who was
totally in charge of the patient, carried out the visits sev-
eral times a week, as required. During examinations,
clinical, nutritional and biochemical parameters were
recorded. For any emergency related to HAN, patient
and caregiver were able to contact by phone the nutri-
tionist or nurse.
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Statistics

Data are reported as mean * standard deviation. To
analyze the results, we used Pearson’s correlation coeffi-
cient and Student’s ¢ test for unpaired data.

Resuits

From July 1990 to July 2012, the ANT Foundation as-
sisted 29,348 advanced cancer patients at home, in
Bologna and its province. HAN started in 618 patients
(2.1% of all cared patients): 370 males, 248 females, age
ranged from 6 to 95 years (65.5 + 12.8).

Clinical and nutritional features

Table 1 shows the characteristics of the patients at the
start of HAN. The main tumor site was the head-neck re-
gion and the gastrointestinal tract (81%), and the pri-
mary indication for starting HAN was dysphagia for en-
teral nutrition (67% of HEN) and gastrointestinal ob-
struction for parenteral nutrition (87% of HPN). The
KPS (52 £ 9.6) was >40 (disable, requires special care and
assistance) in 75.1% of HEN cases and 73.2% of HPN
cases, and it was positively correlated (P <0.05) to the
body mass index (19.1 + 2.8), with no significant
changes according to tumor site. Less than half of the
patients were malnourished, and almost all had an oral
caloric intake of less than 50% of basal energy expendi-
ture, with no differences between HEN and HPN.

Table 1 - Clinical and nutritional characteristics of the pa-
tients at the start of artificial nutrition

Characteristic HEN HPN

(n=285) (%) (n=333) (%)

Tumor site
Head-neck 114 (40.0) 31 (8.3)
Gastrointestinal tract 128 (44.9) 226 (67.9)
Lung 22 7.7 10 (3.0)
Genitourinary tract 5 (1.8) 45  (13.5)
Other organs 16 (5.6) 21 (6.3)
HAN indications
Anorexia 11 (3.8) 8 (2.4
Dysphagia 190  (66.7) 33 (8.9
High gastrointestinal occlusion 77 (27.0) 13 (33.9)
Low gastrointestinal occlusion 7 (2.5) 179  (53.8)
Karnofsky score
30 5 a7 2 (0.6
40 66 (23.2) 86 (25.8)
50 101 (35.5) 142 (42.7)
60 85 (29.8) 72 (21.6)
70 26 9.1) 30 (9.0
80 2 0.7) 1 (0.3)
Nutritional status
Protein-energy malnutrition 127 (44.6) 162 (48.6)
Negative protein-energy balance 274  (96.1) 309 (92.8)

HEN, home enteral nutrition; HPN, home parenteral nutrition; HAN,
home artificial nutrition.
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Figure 3 summarizes the choice for HAN access
routes. HEN was performed in 285/618 (46.1%) patients
and HPN in 333/618 (53.9%) patients. Table 2 summa-
rizes methodology and techniques used for patients in
HAN. Training for the management of the HAN infusion
line was given to a patient’s family member or a specifi-
cally identified care giver, both for HEN (87.4%) and
HPN (96.7%). The infusion mode required the use of a
nutritional pump for most of the patients in HEN
(78.2%), whereas for monitoring the HPN infusion a di-
al-flow was used in 100% of the cases. In our experience,
the dial-flow was sufficient to allow an adequate control
of the regularity of the infusion time, even when the
HPN was performed during the night (68.8%), consider-
ing the nutritional pump more binding and not strictly
necessary.

Complications (Table 3) involved 18.6% of HEN and
15.0% HPN. The most frequent were those involving the

Access routes for HEN
- Nasogastric/jejunal
112 (108/4)pts

o PEG/PE)
75 (72/3) pts

Surgical jsjunostomy
93 pts

g Surgical gastrostomy
5 pts

Access routes for HPN
g NOn tunneled CVC/PICC
247 (205/42)pts

o Partially tunneled
27 pts

3 Totally implanted CVC
59 pis

Figure 3 - Access routes for HAN.

Table 2 - Methodology of home artificial nutrition

HEN HPN
(n=285) (%) (n=333) (%)
Training
To the patient 36 (12.6) 11 (3.3)
To a family member or caregiver 249  (87.4) 322 (96.7)
Training time 1-3 days 5-7 days
Infusion mode
Nutritional pump 224 (78.2) — 0)
Gravity or dial-flow 48 (16.8) 333 {100)
"Gavage” (small bowls) 13 (4.6)
Infusion duration
Cyclic day 262 (91.9) 21 (6.3)
Cyclic night 23 8.1) 229 (68.8)
Continuous (24/24 h) —_ ©) 83 (24.9)

HEN, home enteral nutrition; HPN, home parenteral nutrition.
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Table 3 - Complications of home artificial nutrition
No. of (%)
patients
HEN {n=285)
Occlusion 26 (9.1)
Nasogastric tube ejection 12 (4.2)
External brackage 4 (1.4)
Gastrointestinal (diarrhea or severe constipation) 1 (3.9
HPN {(n=333)
Sepsis 24 (7.2
Deep vein thrombosis 3 (0.9}
Occlusion 13 (3.9)
External brackage 3 {0.9)
Significant electrolyte abnormalities 7 2.1)

HEN, home enteral nutrition; HPN, home parenteral nutrition; HAN,
home artificial nutrition.

access route. The incidence of central venous catheter
sepsis was 0.24 episodes/catheter year.

All patients were dead by the end of the observation
period. HAN was prolonged until the end of life in al-
most all patients. In a small percentage (5.2%), the sig-
nificant worsening of clinical conditions in the last days
of life did not recommended the continuation of HAN.
The choice, directed by both clinical and ethical rea-
sons, was agreed upon and accepted by the patient
and/or the family members.

The mean time of HAN was 20.4 + 23.8 weeks (range,
1-217) for HEN and 15.8 + 18.6 weeks (range, 1-130) for
the HPN. Survival was =6 weeks in 484/618 patients
(78%) (Figure 4). Table 4 shows the correlations between
survival and quality of life, nutritional status and HEN.
Duration of life was strongly related with the KPS evalu-
ated at study entry (r = 0.291; P <0.0001).

Effectiveness of HAN on quality of life and nutritional
status

Table 5 summarizes the changes in KPS one month
from starting HAN, It was decreased in 73 patients
(12%), unchanged in 414 (67%) and increased in 131

50

| 22% 78% .
o [ ‘
40 aHPN
8 HEN
35
g 30
§25
o 204} 1|
15 u III
10
) aeadll. P
. 1L IERTTT | | PRTT e
1 6 12 i8 24 30 36 43-60 61-99100-220

Life expectancy at the end of HAN (weeks)

Figure 4 - Life expectancy of patients in HAN. HEN, home enteral nu-
trition; HPN, home parenteral nutrition; HAN, home artificial nutrition.
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Table 4 - Correlations between survival and quality of life, nu-
tritional status and home enteral nutrition

Correlations with survival P<
Quality of life Karnofsky performance status 0.0001
(at study entry}
Nutritional status Body mass index (at study entry) n.s.
Body weight changes after 0.01
1 month of HEN
HEN Total calories 0.005
Calories/kg of body weight 0.02
Total proteins 0.003
Proteins/kg of body weight 0.02
Total infused volume n.s.

HEN, home enteral nutrition; n.s., not significant.

(21%), with no considerable differences between HEN
or HPN. The KPS was significantly increased (P <0.05) in
the group of patients with cancer of the head-neck re-
gion. The mean survival was significantly higher in the
group of patients with an increased KPS (P <0.0001).

Intravenous energy intake was higher in patients on
HPN (Cal/kg, 36.4 + 8.7) than in those on HEN (Cal/kg,
30.4£7.7), which resulted in an increase in body weight,
which was most relevant in patients on HPN (P <0.05).
The increased body mass index was not correlated to an
improvement of the KPS,

Discussion

Different studies!®-!3 have investigated the influence
of caloric intake and energy expenditure on the nutri-
tional status of cancer patients at different stages and
typologies of the disease, detecting a strong correlation
between weight loss and decreased survival. The Con-
sensus Conference on Cachexia in 2006 defines cachex-
ia as “a complex metabolic syndrome associated with
underlying illness and characterized by loss of muscle
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mass, regardless of fat loss”!. This definition differenti-
ates cancer cachexia from simple starvation or age-re-
lated loss of muscle mass, indices that distract the on-
cologist from a correct differential diagnosis, since they
also cause a marked reduction in body weight. In fact, a
loss of body weight is present both in starvation and in
cachexia. In cancer cachexia, the metabolic response is
opposite to that originated by prolonged fasting, which
is conservative.

Since the body weight loss due to cancer cachexia has
a multifactorial origin'%, an appropriate nutritional
therapy, such as artificial nutrition, is not always able to
correct and improve the malnutrition state. At present,
there is no accepted specific therapy for the treatment
of cancer cachexia'é. This often produces a sense of res-
ignation, both in the patient and in the nutritionist, to-
ward an inevitable loss of weight. Although most studies
in the literature show mixed reviews of HAN effective-
ness on improving the quality of life and survival in can-
cer patients receiving radio-chemotherapy and sur-
gery'’, HAN still seems to be the nutritional treatment of
choice when the etiology of weight loss is represented
by the direct nutritional consequences of cancer (dys-
phagia, bowel obstruction).

In order to avoid death from cachexia and improve
quality of life in cancer patients who are unable to feed
per os, a nutrition counseling service at the non-profit
organization ANT-Italy Foundation!®!® started in
Bologna in July 1990. ANT is an association founded in
1978, assisting patients with advanced cancer, com-
pletely free of charge®-?!, The ANT Foundation is pres-
ent in 9 Italian regions and represents, with 20 home
care oncology hospitals and 85,000 patients assisted,
the greatest experience of free home care for cancer pa-
tients in Italy and Europe.

The systematic use of the Malnutrition Screening
Tool? and PPS® for identification of the patient with the
presence or risk of malnutrition started in July 2000. In
the previous decade, this identification was related to
the competence of the ANT doctors, who decided on

Table 5 - Changes in the performance status one month after starting the artificial nutrition

HAN Tumor site

HEN HPN HN Gl Other Survival

(285 pts) (333 pts) (145 pts) (354 pts) (119 pts) (weeks)

{m£SD)

KPS {after one month of HAN)
Decreased 33 (12%) 40 (12%) 12 (8%) 43 (12%) 19 (16%) 8.9+ 11.7 A
Unchanged 181 (63%) 233 (70%) 95 (66%) 237 (67%) 81 (68%) 163 % 19.6 } } #
Increased 71 (25%) 60 (18%) 38 (26%) 74 (21%) 19 (16%) 28.1 + 26.2 #
\ J

*

HN, head-neck region; Gl, gastrointestinal tract; HEN, home enteral nutrition; HPN, home parenteral nutrition; HAN, home artificial nutrition;

KPS, Karnofsky performance status.
*P <0.05; AP <0.002; #P <0.0001.
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their own whether the nutritional counseling was nec-
essary. This may have partially influenced the low per-
centage of patients selected for the HAN (2.1% of all
ANT home care patients), compared with the incidence
of death by cachexia (4-23%) in the literature.

The decision to start artificial nutrition in advanced
cancer patients depends not only on the presence of
malnutrition, but sets ethical and moral issues, involv-
ing not only unnecessary and expensive treatment, but
also a worsening of the previously compromised quali-
ty of life of the patient®®?, The search for valid criteria
for patients candidate for HAN assumes a primary value
to avoid the risk, always present, of an excessive and in-
discriminate use of nutritional therapy, which could
lead to a therapeutic obstinacy. The negative protein-
energy balance was considered more important than
the malnutrition in the decision-making process for
starting artificial nutrition. Table 4 shows that not all of
the patients on HAN had a negative protein-energy bal-
ance, as required by the nutrition flow chart. Of the pa-
tients on HEN and of those on HPN, 3.9% and 3%, re-
spectively, had an adequate oral intake of energy but
were malnourished. In these patients, HAN had been
started in order to improve the nutritional status and to
allow the patient to undergo curative and palliative
treatment.

The main parameter of the decisional nutrition flow
chart is the prediction of survival. In fact, whereas death
by malnutrition occurs after about 60-75 days in a long-
fasting healthy adult, in patients with advanced cancer
the disability to feed is associated with an underlying
cachexia, a protein hypercatabolism and the conse-
quences of the cancer, reducing survival to about 35-40
days*.. To avoid death from cachexia therefore means
early intervention with artificial nutrition in cancer pa-
tients with advanced disease, malnourished and/or hy-
pophagic for the consequences of cancer, whose life ex-
pectancy is more than 6 weeks. In patients whose death
prognosis is <6 weeks, administering HAN would not
prevent death from cachexia, it is useless, expensive and
would worsen the quality of life. The results of our
analysis showed that the survival of patients on HAN
was 26 weeks in 78% of cases. Such data, although en-
couraging, demonstrate however that about 1/5 of the
patients died within 6 weeks. It is therefore important to
have accurate clinical and/or laboratory parameters re-
lated to survival®>2, In our nutritional protocol, we
used the PPS? to guide the ANT doctor to the expected
clinical prognosis. The results showed a highly signifi-
cant correlation between survival and KPS at entry
HAN, confirming the accuracy and usefulness of per-
formance status as a prognostic index in the decision-
making process for the start of HAN?6-29,

The literature data on the assessment of quality of life
in cancer patients is still scarce and contradictory®®3!
and cannot be used in clinical nutrition. We analyzed
the impact of HAN on the quality of life by using KPS
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changes after a month of HAN, which showed improve-
ment in 21% of patients, a stationary status in 67%, and
worsening in 12%. The data, related to the mean sur-
vival, showed that life expectancy of patients increases
proportionally to the improvement of performance sta-
tus due to HAN, The result supports the hypothesis of
studies that have reported improved quality of life in pa-
tients with advanced cancer treated by HPN®233, On the
evaluation of the improvement of the quality of life, we
felt it was important to consider the positive impact for
the resolution of hypophagia and the resulting weight
loss, which lead to psychological and physical comfort
of the patient and the family, who describe this as one of
the reasons for greater apprehension. Finally, the possi-
bility of implementing HAN at home, during the night
and independently, without having to spend the last
months of life in a hospital only for carrying out artifi-
cial feeding, has been recognized by the patient and the
family members as a considerable advantage. There
were few cases of aversion to HAN, anyhow always felt
as “necessary” and then prolonged, in almost all the
cases, until the last days of life.

Conclusions

Data analysis showed the importance of a nutritional
flow chart able to select patients candidate for HAN. The
selection criteria were crucial in avoiding death from
cachexia in 78% of patients treated with HAN, Further-
more, the low incidence of HAN in all the patients en-
tering in ANT home care (2.1%) demonstrates that the
nutritional protocol is a valid and decisive tool in reduc-
ing the risk of indiscriminate use of the technique.

HAN was effective in maintaining and improving the
performance status in 88% of patients. The correlation
between survival and the KPS at study entry confirmed
the reliability of performance status as a prognostic in-
dex in the decision-making process for starting artificial
nutrition in advanced cancer patients.
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