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Abstract

Although it is well known that cancer patients suffer from malnutrition, there are few published studies on
malnutrition in outpatients receiving chemotherapy in Korea. This study aimed to evaluate nutritional risk in oncology
outpatients receiving chemotherapy and to show the baseline data to set up nutritional management programs for
cancer patients. This is a retrospective observational analysis on 1,962 patients referred for nutritional education before
or during chemotherapy at Seoul National University Hospital Cancer Center from January 2006 to May 2007.
According to a malnutrition screening tool, the proportion of patients having malnutrition risk was 23.0%. In the case
of upper gastrointestinal cancer, more than 50% of patients were assessed as being at the risk of malnutrition. They
showed more than 7% weight loss compared to their usual body weight and poor oral intake; energy intake was less
than 100% of Basal Energy Expenditure (BEE) and protein intake was less than or equal to 0.77 g/kg/d. However,
only 6.3% of breast cancer patients had risk of malnutrition and their oral intake was better; energy intake was 121%
of BEE, and protein intake was 0.90 g/kg/d. Outpatients receiving chemotherapy had different nutritional risk
depending on their cancer site. Nutritional management program should be conducted differently, depending on the
cancer site and upper gastrointestinal cancer patients at high risk of malnutrition should basically have nutritional
assessment and intervention. (Korean J Community Nutrition 13(4): 573~581, 2008)
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Table 1. Malnutrition screening tool

Question

Have you lost weight recently without frying?
No 0
Unsure 2
Yes See below
If Yes, how much weight(kg) have you lost?
1-5
6-10
11-15
>15
Unsure
Have you been eating poorly because of a
decreased appetite?
No
Yes

N D O —

— O

Assessment; Total score > 2; risk of malnutrition
< 2; normal

Table 2. General characteristics of the subjects
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Cancer site Patient number Age (mean =+ SD) Gender (M/F, %/%) Opeartion Chemotherapy
Oral & neck 67 ( 3.4)" 60.0 £ 13.5 50/ 17, 74.6/25.4 20 (32.8)" 33 (49.3)"
Esophagus 27 ( 1.4) 639+ 7.6 24/ 3, 88.9/11.1 17 (65.4) 17 (63.0)
Stomach 117 ( 6.0) 55.3 £ 12.7 73/ 44, 62.4/37.6 99 (86.8) 58 (49.6)
Colon 119( 6.1) 59.6 £ 10.6 72/ 47, 60.5/35.7 113 (99.1) 72 (60.5)
Rectum 185( 9.4) 58.6 £ 11.2 119/ 66, 64.3/35.7 118 (65.6) 131 (70.8)
Liver, Biliary, Pancreas 156 ( 8.0) 605+ 9.4 104/ 52, 66.7/33.3 126 (81.8) 123 (78.8)
Lung 252 (12.8) 60.2 £ 10.2 153/ 99, 60.7/39.3 135 (54.9) 113 (44.8)
Sarcoma & melanoma 51( 2.6) 54.6 £ 14.1 31/ 20, 60.8/39.2 34 (72.3) 35 (68.7)
Breast 827 (42.2) 478 £ 9.2 1/ 826, 0.1/99.9 697 (85.3) 338 (40.9)
Brain 58 ( 3.0) 44.6 £ 12.3 36/ 22, 62.1/37.9 44 (77.2) 26 (44.8)
Lymphoma 49 ( 2.5) 56.5 + 13.5 24/ 25, 49.0/51.0 10(20.8) 23 (46.9)
Etc 54( 2.8) 55.6 £ 12.6 34/ 20, 63.0/37.0 31 (58.5) 29 (53.7)
Total 1962 53.7 £ 135 721/1241, 36.7/63.3 1444 (75.3) 998 (50.9)

1) N (%)
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Table 3. Change of weight between usual and current weight
Weight (kg)
Cancer site Usual Current Difference Difference (%)
Oral & neck 621 £ 9.8 60.7 £ 95 -1.5 £ 4.0%* 2.2 £ 56°
Esophagus 600 £ 8.4 552+ 7.6 —4.8 £ 5.0%** -7.6 £ 7.7%
Stornach 63.7 £ 11.1 57.6 £ 10.0 —6.1 £+ 4.4%xx -9.3 £ 6.4°
Colon 640 £ 11.0 60.0 £ 10.0 —4.1 £ 3.6%%* -6.1 £ 5.1°
Rectum 63.5 £ 10.0 60.8 £ 9.1 —2.7 £ 3.2%%% -4,1 + 4.9°
Liver, Biliary, Pancreas 644+ 9.7 585+ 9.3 —5.9 + 4.6%*x* -8.8 + 6.7%
Lung 629 £ 9.2 61.0t 92 —1.9 £ 3.7%*= 29 + 48°
Sarcoma & melanoma 632+ 98 61.7+ 93 —1.5 £ 3.0%** 2.1 £ 4.4°
Breast 57.7 £ 8.0 575+ 7.9 -0.2 £ 2.0%* -0.3 + 3.4
Brain 655 £ 12.0 66.3 £ 124 0.8 £ 3.7 1.3 £ 5.6°
Lymphoma 61.6 £ 10.6 598+ 9.6 -1.8 £ 3.6%** -2.7 £ 5.4°
Etc 638 £ 11.0 615+ 117 —2.3 &+ 4,3%xx -3.6 + 6.8%
Total 610+ 97 591+ 92 -1.9 & 3,7%*x -29 £ 57
ab,c,d.efg: Different superscripts mean significant difference among cancer diagnosis at the alpha = 0.05 by an Duncan post-
hoc test
** kkk Mean significant deference between usual weight and current weight at p < 0.01 and p < 0.001, respectively.
4
Total O&N ESO STO LBP REC LUN S&M BRE BRA LYM ETC
2
0l i
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Fig. 1. Percent weight change between usual and current weight by operation and cancer site.
1) OP_N: operation no, OP_Y: operation yes, O&N: Oral & neck, ESO: Esophagus, STO: Stomach, LBP: Liver, Biliary, Pancreas,
REC: Rectum, LUN: Lung, S&M: Sarcoma, Melanoma, BRE: Breast, BRA: Brain, LYM: Lymnphoma, ETC: Etc
*, o+ gnd *** mean significant deference between operation and no operation at p < 0.05, p < 0.01, and p < 0.001, respectively.
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Fig. 2. The intake change reported by patients and their caregivers between recent and usual daily intake before diagnosis by cancer type.
1) Ul: Usual Intake.

O&N: Oral & neck, ESO: Esophagus, STO: Stomach, LBP: Liver, Biliary, Pancreas, COL: Colon, REC: Rectum, LUN: Lung,
S&M: Sarcoma, Melanoma, BRE: Breast, BRA: Brain, LYM: Lysnphoma, ETC: Etc.

Table 4. Energy & protein Intake by cancer type

Cancer site Energy (kcal/d) EI/BEE" (%) Protein (g/d) PI/BW (g/kg/d)
Oral & neck 1520 + 361° 103 + 23° 50.1 + 16.7°° 0.85 + 0,25
Esophagus 1336 + 394%® 87 + 28° 442 + 16.9° 0.73 £ 0.28°
Stomach 1287 + 372° 88 + 25° 45,7 + 17.0%® 0.77 + 0.27°¢
Colon 1523 + 345° 107 + 24° 51.6 £ 17.2° 0.87 £ 0.27¢
Rectum 1495 + 322° 104 + 26° 48.6 + 14.8%® 0.83 + 0,259
Liver,Biliary,Pancreas 1415 + 314 97 + 23° 45.8 + 14.9%® 0.77 + 0.24°°
Lung 1455 + 373 102 + 25° 44,9 + 15.0° 0.76 £ 0.23%®
Sarcoma & melanoma 1496 + 387° 99 + 25° 485 + 16.1® 0.80 + 0.25%
Breast 1496 + 303° 121 + 24° 48.2 + 13.0%® 0.90 + 0.24¢
Brain 1542 + 333° 99 + 20° 48,5 + 13.4%® 0.80 + 0,219
Lymphoma 1527 + 425° 106 + 27° 49.3 + 19.8% 0.82 + 0,289
Etc 1530 + 366° 103 + 24° 50.4 + 18.0%® 0.85 + 0.30°¢
Total 1476 + 356 110 + 27 47.8 £ 14.7 0.85 + 0.25

1) EI/BEE: Energy intake /Basal energy expenditure
2) PI/BW: Protein intake /oody weight (g/kg/d)
a,b,c,d: Different superscripts mean significant difference among cancer site at the alpha = 0.05 by an Duncan post-hoc fest



4. M7 tiote MAToY o

g gzt AlE A 10 5~10%, 0~5%, %
2 G o® TREEIls W, M A% W o A Y
BE B AlF v S5 Qe Tl g3 ge] 72
Aoz A& Aoz UePtH(Table 5).

2
5
A

0.000), =
3p7] ShellM Pt 1FTe vlEe] =% 50%), ¥t
Holl F19F(6.3%) 7 =55 (5.2%) 2] JoFawd Ao
H]&-2 g o g Wity
QT 2P BEE ti] A2 455 (93% vs 114%,
p = 0.000) % = HH=F(0.75 g/kg/d vs. 0.87 g/kg/
d, p = 0.000) % Fo]8 o= 2& 7 o = vepsttt(Fig. 4).
U7 $xke] JoFg 7t AxE o8- AstelA A A
© O RIS (B & FHAEE 179 £ 35 mg/
dL, g3 o 7.13 = 0.46 g/dL, &% <59 4.21 =
0.36 g/dL, @M 5% 12.63 £ 1.50 g/dL , & Y3+
41,850 + 670 7l/mm?), -2 A Ao A3

Z_]‘ . %1—_1]’:_ . 7{"7(}-01— _CHO]- —%——“ E@-g‘ - AREL

Table 5. Relationships between energy, protein Intake and weight
loss

Percent Number EI/BEE" (%) PI/BW? (g/kg/d)
Weight Loss
~-10% 206 90 £ 23° 0.76 = 0.26°
-10% ~ -5% 296 101 £ 25° 0.80 £+ 0.2¢°
5% ~ 0% 1139 114 + 24° 0.86 + 0.25°
0% ~ 149 124 + 28° 0.94 + 0.26°

1) EI/BEE: Energy intake / Basal energy expenditure

2) PI/BW: Protfein intake / body weight (g/kg/d)

a, b, c: Different superscripts mean significant difference among
cancer diagnosis at the alpha = 0.05 by an Duncan post-hoc
test
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sTO
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o8N

0% 25%

77.0%
75.9%
77.6%
94.8%
93.7%
78.0%
70.2%
72.5%
61.3%

36.5%
41.9%
51.9%

85.1%

50% 75% 100%

Cancer Site B malnutrition O well nourishesd

Fig. 3. Nutrition screening results of subjects by cancer site

O&N: Oral & neck, ESO: Esophagus, STO: Stomach, LBP: Liver,
Biliary, Pancreas, COL: Colon, REC: Rectum, LUN: Lung, S&M:
Sarcoma, Melanoma, BRE: Breast, BRA: Brain, LYM: Lymphoma,
ETC: Etc.

FIC e
100 1.0
80 08
60 06
40 0.4
20 02
0 0.0

El/BEE P/BW

W Well nourished O Malnutrition

Fig. 4. Energy, protein intake by nutrition screening results.

1) EI/BEE: Energy intake / Basal energy expenditure

2) PI/BW: Protfein infake / body weight (g/kg/d)

*+k means significant deference between well nourished and
malnutrition at p < 0.001.

Table 6. Corelations between laboratory test results and BMI, percent weight change, energy and protfein intake, infake change

reported by patients

El/BEE" PI/BW? Infake change Percent weight BMI BMI
reported by patients change (based on usual body weight)  (based on current body weight)
CHOL®  0.106%* 0.044 0.074%*x* 0.147** 0.118** 0.184%**
PRO? 0.002 -0.004 0.060* 0.027 0.026 0.039
ALB® 0.169** 0.157%** 0.123** 0.269** -0.038 0.085**
HGBY  -0.049 0.003 0.023 0.098%** 0.129%* 0.173%**
Lch 0.001 0.002 0.017 -0.020 0.169%* 0.157%*

1) EI/BEE: Energy intake / Basal energy expenditure, 2) PI/BW: Protein intake / body weight (g/kg/d), 3) CHOL: Total Cholesterol,
4) PRO; Total Protein, 5) ALB; Serum Albumin, 6) HGB: Hemoglobin, 7) TLC: Total Lymphocyte Count

* p <005, **: p<0.0]
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