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ABSTRACT

To investigate gastrointestinal tolerance and rtignial status of patients with acute non lymphacigiikemia by
enteral nutrition support during chemotherapy. &es with acute non lymphocytic leukemia were ctelteby the
inclusion and exclusion criteria, were randomlyidad into enteral nutrition group and control graupatients
with nutritional risk were given enteral nutritioaupport during chemotherapy aritb effect was evaluated.
Leukemia patients won a gastrointestinal toleratwenteral nutrition during chemotherapy. Serumuatin was
significantly higher than its original level andmipol group by enteral nutrition support (P<0.08nteral nutrition
was beneficial to patients with leukemia duringrolo¢herapy. Different solutions were adapteddifferent stages.
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INTRODUCTION

Malnutrition in malignancy patient is an importafebilitating and life-threatening characteristip, to 80% tumor
patients will have nutrition deficiency and 20% ipats will die of malnutrition rather than maligriammor ™.
Leukemia is a malignancy with higher consumption notrient, which is easily accompanied with nubriti
deficiency, especially in perichemotherapy. Thekéguia patients shall receive standard nutritionpsuptherapy.
For the patient with intestinal dysfunction, theezal nutrition support therapy is applied to pd®viumor patients
with the required energy and nutrients, which fetié the synthesis of protein, reduce muscle a#téon, increase
the utilization efficiency of nutrient and the tdece to chemotherapy, accelerate recovery fromdikease,
improve the life quality of patients and prolong survival time of patients.

EXPERIMENTAL SECTION

Subjects

According to the inclusion and exclusion criteli@, patients with acute non-lymphocytic leukemia \aduded,
with the age range of 15-40 years and an averag®fag2.8+5.1 years, the male/female ratio was28/0and the
average BMI was 20.1+2.7. These patients were marmbal into two groups, i.e. enteral nutrition supigoup and
control group, each with 32 patients. The controlug hadn’t enteral nutrition support, while hadnroon hospital
diets. There were no statistically significant eliinces (P>0.05) between the two groups with regageénder, age,
disease type, condition and chemotherapy protdbak, the randomization complied with the inclusiiteria:
14-45 years old, had clinical, blood and bone mariagnosis evidences; exclusion criteria: acuteeake
exacerbation; chronic diseases such as concomitiht diabetes, hypertension, liver and kidney dysfion;
concomitant with serious allergy and other immuystesm diseases; pregnant or lactating patientgjmitalf a year
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after surgery; end-stage of leukemia.

M ethod

The nutrition risk forpatients with acute non-lymphocytic leukemia waseased in day 3 after chemotherapy by
perspective study. Standard nutrition support wdagdorovided to the included patients with estalelis nutrition
risk (NRS20023) during the next chemotherapy course. The patishbuld have high protein and high energy
intake 3 days before and 1 week after chemothenaly oral Enteral Nutritional Powder (TP) 40g, tids
supplementation or taken during diet. The nutrisapport protocol of “allowable intake inadequacy'relatively
lower energy (80% of required energy) should cdnsisoral Enteral Nutritional Powder (TP) 30g, bids
supplementation. The prealbumin before perichemnathe enteral nutrition support ending and the eelat
indicators at 2 weeks after enteral nutrition supgmding, such as hemoglobin, red blood cellsyraib, total
protein, body mass index (BMI) and prealbumin cleamgre used as the efficacy-assessing indicatorerfieral
nutrition support.

Satistical analysis
The measurements were representecigsthe statistical analysis of data was performéith Statistics software
SPSS 16.0 and ANOVA.

RESULTS

Evaluation of the efficacy of enteral nutrition support

For the leukemia patient with a NRS28@2 the high protein and high energy intake 3 dagfere and 1 week after
chemotherapy was well tolerated. Low dose and loaguency of additional oral diet was provided aition
supplementation during chemotherapy. The gastingd tract was well tolerated without symptoms safrious
vomiting and diarrhea, ti@nteral nutrition support was successfully condilicte

In the enteral nutrition support group, the levagiserum prealbumin immediately after chemotherapg 3 weeks
later were significantly higher than that beforeeriotherapy, the level at 3 weeks after chemothenapyg

significantly higher than that at the end of chemoapy, the difference in the levels immediatelgra€hemotherapy
and 3 weeks later were significant compared witt tf the control group (P<0.05), and the diffeeint the level

before chemotherapy was not significant compareith wiat of the control group (P<0.05). The level sgrum

prealbumin increased 3 weeks after chemotheraplytta difference was not significant compared wihitht before

chemotherapy (P<0.05).

Table 1: The effect of enteral nutrition on prealbumin in perichemother apy leukemia patients

Before chemotherapy After chemotherapy 3 weeles aftemotherapy
Nutrition support groupn = 32) 166+35 18743 205438
Control grouf n = 32) 170+39 15354 16944
Compared with that before chemotherdpiy?<0.05; Compared with control groupP<0.05

The changes of related indicator s after enteral nutrition support
After enteral nutrition support, the levels of gbeanin and hemoglobin were significantly higherritthat before

support and was statistically significant compawnéth control group (P>0.05), the differences in red blood cell,
total protein and BMI were not significant beforedaafter enteral nutrition support¥.05). The level of albumin
after chemotherapy in control group was signifibaltwer than that before chemotherapy (P<0.09,differences
in each nutrition-related indicator in nutritionpgort group were not significantly compared witmtol group

before chemotherapy {P0.05).

Table 2: Nutrition-related indicatorsin perichemother apy leukemia patients before and after enteral nutrition support

Before chemotherapy 3 weeks after chemotherapy
Control group  Nutrition Control group  Nutrition
support group support group

Hemoglobin (g/L) 83.8+16.8 82.2+15.5 80.2+17.9 89R7
Red blood cell (18/L) 2.69+0.59 2.73+0.85 2.70+0.69 2.80+0.79
Albumin (g/L) 32.455 33.2t6.9 30.8:7.4 36.2t5.4
Total protein (g/L) 58+9.5 59+10.7 56+11.3 61+11.2
Body mass indeX BMI) 20.2+3.1 20.1+3.7 20.0+4.0 20.4+3.3

Before and after chemotherapy in control group<0.05; before and after chemotherapy in nutritsrpport group; P<0.05; nutrition support
group versus control group after chemotherd8s0.05
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DISCUSSION

Main options for clinical treatment of leukemia limge transplantation, chemotherapy, biological dpgrand other
comprehensive methods, each therapy will affechtitetion status in patient to some extgrit Clinical study found
that tumor patients with good nutrition status Iséghificantly higher survival rates than patientshwmalnutrition,
thus, nutrition therapy had been an indispensaateip treatment option for tumor patiefts While the leukemia
patients received anti-tumor chemotherapy agemtsnal tissue cells, such as gastrointestinal eldtheells, were
very sensitive to these chemotherapy agents, aadp#tients tended to have inflammation and ulckesd
chemotherapy agents could also stimulate the triggeegion of chemical sensors, induce nauseavaniting, and
affect the intake and absorption of nutrients itiguds to various extent, accelerate the nutritieficiency, and even
discontinue the chemotherapy, some patients hategas; which would impact the treatment efficacd @nognosis.
For the enteral or parenteral nutrition therapyhi@ patients with chemotherapy, malnutrition shduddreversed or
prevented. As an easy-to-use, safe and econonatntemt, enteral nutrition support could reduce tidrition
g?}‘iciency in perichemotherapy patients, improwe tillerance to chemotherapy in patients, aid avegao health.

The percentage of leukemia patients with nutritiisk during chemotherapy was high; some patients tdive

gastrointestinal responses to various extents glufremotherapy, but still had some gastrointesfinattion. These
patients could increase the nutrition intake thtoegteral nutrition support. The enteral nutritimoducts with good
digestion and absorption could reduce the gasestinal burden as compared with common diet. With @im of

avoiding the differences in various types of leuleeand increasing the compatibility, this studyluded 64 patients
with acute non-lymphocytic leukemia, performed dtd nutrition risk screening (NRS2002) immediatefger

chemotherapy. Based on the screening and assesstimenstudy identified leukemia patients with pasting

malfunction and risk of malfunction, provided higfotein and high energy intake, and provided ehteraition support
on the basis of common diet. For the patients whyzsgrointestinal function was affected by chemuaipe agents
during chemotherapy, relatively lower energy suppootocol with “allowable stage intake inadequawds provided,
and the nutrition supplementation was performetbtaydose and low frequency additional oral dietsedous vomiting
and diarrhea was observed and the enteral nutstipport was successfully conducted.

In normal cases, serum prealbumin was the indiaHtoecent nutrition status, with a half-life offapximately 2 days,

and could quickly reflect the effects of nutritisupport, therefore, this study used serum prealb@asithe evaluating
indicator of nutrition treatment. The differencaseiach nutrition-related indicator between entatatition support and
control group before chemotherapy were not stediji significant, thus ensuring the comparabitistween groups. For
the leukemia patients with NRS2QG®, the serum prealbumin increased significantlgraéinteral nutrition support
compared with that before chemotherapy, and washaédger than that of control group, thus demotisyahe efficacy

of nutrition support therapy. The levels of seruragtbumin and albumin in control group after chemaapy were

significantly lower than that before chemotherapg, level of serum prealbumin in enteral nutritsupport group at 3
weeks after chemotherapy was significantly highantthat after chemotherapy, indicating the impmeaof continuing

enteral nutrition support after chemotherapy.

The half-life of serum prealbumin was approximatehyeeks, the chosen enteral nutrition suppor2 faeeks could not
only show the effects of enteral nutrition suppbtif also demonstrate the effects of chemotherapgltmumin 3 weeks
after chemotherapy. The levels of serum albumintemdoglobin after enteral nutrition support wegngicantly higher
than that before support, and were significantjhbi than that of control group, suggesting th&grahnutrition support
for leukemia patients during perichemotherapy cdwddefit the nutrition status. The most common darafon in
leukemia patients was infection, and nutrition deficy was an important factor to induce infectitns, it was very
important for leukemia patients to maintain goottition status. In practice, the family membersafients usually had
many misunderstandings on nutrition, they had pa@dmuch attention to dietary supplements thatccoalt provide
energy and neglect the intake of regular nutriget,lting to intake inadequacy of basic energy @notein. Therefore,
nutrition instructions and standard nutrition suppeere very important during hospitalization.

The main aim of enteral nutrition support in leuk&rpatients was to correct and improve the nuimitstatus,
provide sufficient nutrition metabolic substraten@intain the need of normal cellular metabolismhance the
body immune function. The improvement of nutritistatus could increase the tolerance to tumor tlyemap
patients, reduce the toxic and side effects cabgedomplications and chemotherapy, result in theraving
prognosis, higher life quality and extended survivigherefore, we should take full advantage of dhieical
nutrition therapy pand}?, establish the schedule and protocol of enteraitimn support on the basis of individual
condition together with the clinicians.
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