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ABSTRACT

To evaluate the effectiveness of nutritional supplements for cancer patients, the study was
performed in 30 cancer patients, receiving chemotherapy. Patients were randomly divided into
two groups — 15 patients for the nutritionally supplemented group and 15 patients for the
control group. Patients of the supplemented group were nutritionally supported with a
commercial product for 9 weeks. Nutritional status of the patients was determined by dictary
intake data, anthropometric measurements and hematological analysis at the beginning and
after 3, 6 and 9 weeks of supplemental period. Mean daily intake levels of energy, protein,
calcium, phosphorus, thiamin, riboflavin, niacin and ascorbic acid for the supplemented group
were significantly higher than those of control group. Significant increase in mid-arm
circumference, triceps skinfold thickness and arm fat area were observed in supplemented group
during the study period. However, the changes of body weight, body mass index and arm
muscle area were not significantly increased. Serum transferrin level improved slightly by
nutritional support, but serum albumin level did not change significantly. These data show that
nutritional status of cancer patients receiving chemotherapy can be improved by nutritional
supplementation for 9 weeks. (Korean J Nutrition 30(2) : 177~186, 1997)
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Table 1. Nutrient contents of nutritional supplement

/250ml)
%RDA*

Energy(kcal) 250 10.0
Carbohydrate(g) 343
Fat(g) 8.2
Protein(g) 9.9 13.2
Water-soluble  Vitamin B,(mg) 036 27.7
Vitamins Vitamin B,(mg) 043 287

Vitamin Bg(mg) 0.57 38.0

Vitamin Bj,(mg) 0.57

Vitamin C(mg) 17.7 32.2

Biotin(pg) 85.8

Folic acid(pg) 57.3 22.9

Nicotinamide(mg) 5.73  33.7

Pantothenic acid(mg) 2.85
Fat-soluble Vitamin A(IU) 3325 14.3
Vitamins Vitamin D(IU) 28.5 14.3

Vitamin E(IU) 323 323
Minerals Ca(mg) 114.5 16.4

P(mg) 114.5 16.4

Mg(mg) 50

Fe(mg) 143 119

Na(mg) 157.3

K(mg) 58.0

Cu(mg) 0.29

Zn(mg) 3.23 215

Mn(mg) -

* % of RDA for adult man
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cAMA : corrected arm muscle area in cm?®
MAC : mid-arm circumference in cm
TSF : triceps skinfold thickness in cm

(TSFXMAC)  [zx(TSF)*) *¥
2 4

AFA=

A mid-upper-arm fat area in cm®
MAC : mid-arm circumference in cm
TSF : triceps skinfold thickness in ¢cm

BMI= Weight irzl.KgQ[”
(Height)?in m
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Table 2. Diagnostic classification of subjects

Supplemented Control

group group
Advanced gastric cancer(AGC) 5 3
Esophageal cancer 1 -
Head & neck cancer - 1
Lung cancer 1 5
Lymphoma 1 1
Osteosarcoma - 2
Cervix cancer 1 1
Others 2
Total 15 15
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Table 3. Changes in energy and nutrient intake during the study period
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Supplemented group Control group

Energy Base line 68.82+24.99 74.27+£32.84
Changes after 3 weeks +25.76+18.83 +9.90+37.79

6 weeks +25.68+19.33* -3.13+36.09

9 weeks +35.34+23.06%** -15.76+29.85

Protein Base line 74.98+29.84 95.02+52.43
Changes after 3 weeks +39.42+33.38% -5.64150.74

6 weeks +31.30+30.90** -15.624+53.52

9 weeks +47.83+42.91** -29.724+48.91

Calcium Base line 68.61+38.87 72.72447.45
Changes after 3 weeks +15.66+40.12 -9.00+46.62

6 weeks +27.89+34.31 -0.76+49.14

9 weeks +59.53+89.65 -10.62+68.99

Phosphorus Base line 124.00150.39 124.83+51.62
Changes after 3 weeks +36.39+45.84 +5.03+70.41

6 weeks +21.23+43.88 -0.87+£75.76

9 weeks +54.27 +61.57 -25.99+65.09

Iron Base line 78.64+40.33 98.97+£58.48
Changes after 3 weeks +30.19+42.69* -9.69+46.51

6 weeks +27.48+43.31 -5.02+51.61

9 weeks +69.33+108.01 —-32.74+72.17

Values are Mean+SD

*Significantly different from the control goup(*p < 0.05, **p < 0.01, ***p < 0.001)
8! Y



Table 3. Changes in energy and nutrient intake during the experimental period(Continued)
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(%RDA)

Supplemented group

Control group

Vitamin A Base line 66.00£67.03 92.494+99.45
Changes after 3 weeks +25.71+£90.92 -13.76+£114.54
6 weeks +6.84+70.22 -18.77+130.96
9 weeks —10.26+:66.64 -57.01+121.95

Vitamin B, Base line 77.89435.31 85.95+30.35
Changes after 3 weeks +78.62+25.35%+* +15.27 £48.66

6 weeks +64.87+52.31* +11.88+64.44

) 9 weeks +115.26+71.28** +1.35+£59.56

Vitamin B, Base line 77.50+£42.67 86.134+50.21
Changes after 3 weeks +73.31458.52** +2.68+65.75

6 weeks +60.70+32.25** +0.62+71.75

9 weeks +82.46+35.28** —8.03+81.58

Niacin Base line 81.14+40.89 116.63+67.36
Changes after 3 weeks +89.06+30.13*** -5.28472.20

6 weeks +71.534+41.95* -20.211+89.65

9 weeks +116.09465.61*** —-35.16+£70.19

Vitamin C Base line 166.18+140.98 165.57+99.26
Changes after 3 weeks +166.64+292.88 +46.88+179.01
6 weeks +43.60+84.30 +22.26+160.14
9 weeks +93.45+182.49 —63.841+£121.43

Values are Mean=SD
*Significantly different from the control group(¥

Table 4. Changes of protein intake during the experimen-

p < 0.05, ¥*p < 0.01, ***p < 0.001)

tal period (g/kg body wt)
Supplemented Control group
Base line 0.99+0.42 1.17+0.70
After 3 weeks 1.54+0.68 1.10£0.50
6 weeks 1.32+£0.57 1.01+£0.44
9 weeks 1.58+0.50** 0.87£0.40

Values are Mean £5SD.
*Significantly different from the control group(**p < 0.01)
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Fig. 1. Percentage of energy and nutrient intake from nu-
tritional supplement in the supplemented group.
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Table 5. Anthropometric parameters of the subjects during the experimental period

Supplemented group

Control group

Body Weight(kg) Base 53.50+ 8.98 54714+ 9.00
After  3weeks 52.83+ 9.34 5494+ 8.56
bweeks 5426+ 8.90 5473+ 9.11
9weeks 48.84+ 6.08 54.16+10.17
% IBW Base 94.84+14.69 102.14+19.12
After  3weeks 94.70+£1491 102.80+17.70
6weeks 95.30+14.68 102.00+19.10
9weeks 88.62+ 8.53 103.16+18.38
BMI Base 2015+ 3.04 2139+ 3.63
After  3weeks 20.10£ 3.10 2150+ 3.36
6weeks 20.30+ 3.03 21.40x 3.64
9weeks 18.73+ 1.76 21514+ 3.65
Triceps skinfold(mm) Base 10.81+ 6.74 16.77+10.92
After  3weeks 11.54+ 7.26 1465+ 9.18
6weeks 12.29+ 8.38 16.00+ 9.38
9weeks 12.13+ 6.05 15.71+ 951
Mid-upper arm Base 2479+ 3.48 26.29+ 3.66
circumference(cm) After  3weeks 2462+ 3.56 2559+ 371
6weeks 2490+ 3.44 26.05+ 3.69
9weeks 24.00+ 2.75 25.80+ 3.58
Values are Mean+SD
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*Significantly different from the control group(p < 0.05) *Significantly different from the control group(p < 0.01)

Fig. 3. Changes in triceps skinfold thickness during ex-

Fig. 2. Changes in Mid-upper arm circumference during ex-
perimental period.

perimental period.
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Fig. 4. Changes in body mass index during experimental
period.
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Table 6. Changes of mid — upper arm muscle area and fat area during the experimental period

Supplemented group Control group

Mid - upper Arm  Base line 27.96% 8.13 27.60+ 8.00

Muscle Area Changes after 3 weeks -1.04+ 2.14 +1.36+ 6.61
6 weeks -1.09+ 2.63 -0.29+ 5.49
9 weeks -0.49+ 2.86 +0.09+ 4.92

Mid — upper Arm  Base line 13.11£10.05 20.281+14.27

Fat Area Changes after 3 weeks +0.40Lt 1.66 -241+% 532
6 weeks +1.63+ 2.74 -1.93+ 6.25
9 weeks +2.61+ 3.40%

Values are Mean+SD

-4.60+ 6.39

Table 7. Results of blood analysis of the subjects during experimental period

Supplemented group Control group

Serum Base line 364t 0.54 3.63+ 0.39
albumin(g/dl) Changes after 3 weeks -0.04+ 046 +0.01+ 030
6 weeks +0.18+ 0.58 +0.12+ 0.28

9 weeks +0.08+ 045 -0.07+ 0.58

Serum Base line 23040+ 50.51 25113+ 90.96
transferrin(mg/dl) ~ Changes after 3 weeks -13.43+ 9493 +15.08+ 69.27
6 weeks +32.50+ 43.94 -3.00x 71.14

9 weeks +57.63+ 53.81 +4.50+ 77.33

Serum lIron(pg/dl) Base line 73.40+ 58.89 104.73+ 81.04
Changes after 3 weeks +40.85+ 92.46 +12.40+ 94.18

6 weeks +49.54+ 67.63 +33.27£112.60

9 weeks +42.63+ 65.04 +29.82+123.61

Serum Zinc(pg/dl) Base line 73.19+ 12.40 83.24+ 21.06
Changes after 3 weeks +24.01+ 4137 +0.01+ 23.10

6 weeks +20.75+ 53.36 +0.33+ 28.30

9 weeks +11.88+ 21.34 -10.55+ 31.53

Total Base line 1664.32+1783.43 1338.98+513.75
lymphocyte Changes after 3 weeks —293.231756.85 +206.35+472.31
count(TLC) 6 weeks -179.44+1661.27 +60.37+-454.22
(cells/mm’ 9 weeks +154.10+ 282.89 —53.99+878.89

Values are Mean+SD
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E2 ook Agumnt o}qa} o 7. FZ stress B WHO 71E%9) o} Hriste], dFE FA9] TR
satay A2AU WY ARA S ,]awc oﬂf;,—g— spgtada) 49 54E A0 § derke dopi
e, €7 A3 A7 e & Qu sn Ahe Table 95 2tk AF A4 st Amsh Bel
5T 5 AR 37 (1200~ ISOOCells/mm o H EA0R dd MdEE By S e gidale Ade
g}gjgﬂ, AT 7|7k Bt 808 Wigl S nojx| Qg 33.33%, HETL 26.67%0eH ¥ T 5% ey
o 47 2855 2S4S el 819} 571 4
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A7 thgA=e dT hemoglobin®® % hema-  pajy= sae g0 garug feHozs o 2 2
Table 8. Hemoglobin level and hematocrit during the experimental period
Supplemented group Control group
Hemoglobin(g/dl) Base line 11.76+2.17 11.97+£2.03
After 3 weeks 10.99+1.61 11.11£1.43
6 weeks 10.98+1.39 10.30+1.12
9 weeks 10.14+1.51 9.861+1.53
Hematocrit(%) Base line 35.33+6.59 35.79+6.13
After 3 weeks 32.081+4.70 32.67£3.77
6 weeks 32.291+4.66 30.21+3.63
9 weeks 29.694+5.25 28.75+4.57
Values are Mean+SD
Table 9. Frequency of chemotherapy-related anemia
Normal* Anemic* Total
Supplemented Base line 10(66.7) 5(33.3) 15(100.0)
group' After 3 weeks 5(50.0) 7(50.0) 14(100.0)
6 weeks 6(42.9) 8(57.1) 14(100.0)
9 weeks 2(28.6) 5(71.4) 7(100.0)
Contol group’ Base line 1(73.3) 4(26.7) 15(100.0)
After 3 weeks 0(66.7) 5(33.3) 5(100.0)
6 weeks 4(26.7) 11(73.3) 15(100.0)
9 weeks 2(16.7) 10(83.3) 2(100.0)

*WHO Grade of toxicity was used for determining normal and anemic

normal : hemoglobin level >11.0 g/d!
anemic : hemoglobin level { 11.0 g/d!

Distribution of subjects between the two groups are significantly different(p < 0.01)
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