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A Study on the Status of Nufrition Support in Bone Marrow Transplantation Patients

Song, Seung Eun - Kim, Jung Nam - Lim, Hyun Sook
Dietetic Department, SEVERANCE Hospital, YOUNSE! University College of Medicine

ABSTRACT

Recently, the number of patients who received Bone Marrow Transplantation(BMT) has been increased dramatically
and the diseases for which BMT is efficacious are increasing. Adequate nutritional care for BMT patients is crucial for
the success of BMT because nutritional deficiency could provoke deteriorative effects, However, little is known about
nutritional status among BMT patients in Korea. This study was conducted to assess oral and parenteral intake of
BMT patients and compare the change of nutirtional status before and after BMT. Twenty-two BMT patients who
were admitted to the Severance hospital from December in 1995 to September in 1997 participated in the study. Total
calorie requirements were calculated for each patients individually and nutritional support for each patients consisted of
oral and parenteral feeding. To assess oral intake of BMT patients, each patients recorded the amount of food they
have eaten from 6 days before BMT to 28 days after BMT, The medical records of each patients were used to assess
parenteral intake. To compare the nutritional status before and after BMT, the results of anthropometric and
biochemical test from 14 days before BMT to 28 days after BMT were used. At the time of admission, the patients
were in allowable nutritional status and their total calorie intake was 93% of total calorie requirement. When the
preparative regimen for BMT was started, the patients oral intake was dramatically decreased below 400kcal/day.
Even though their oral intake was increased after BMT, their oral intake at the 4th week after BMT was only
752kcal/d, which is only 358% of total calorie requirement. The patients’ mean oral intake during BMT period (from
6 days before BMT to 28 days after BMT) was only 439kcal/d. Although Total Parenteral Nutrition(TPN) was added
when the preparative regimen was started, the patients' mean total caloric intake during BMT period was 111% of
basal energy expenditure and 83% of total calorie requirement. The mean total protein intake was only 58% of total
protein requirement. In the comparison of nutritional status between pretransplant phase and posttransplant phase in
BMT patients, their body weight and serum albumin level were significantly decreased(p<0.001).

These results show inadequacies in nutritional intake among BMT patients, and indicate the need of TPN during
BMT period,
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Table 1. Composition of Total Parenteral Nutrition
(TPN) solution used in Subjects

Composition TPN-A TPN-B
Carbchydrate  50% D/W 500ml 500ml
Amino Acids 85% 500ml

10% 500ml
Electrolytes  Racicra 20ml 20mi
e e o
K 2mEq K] 30
Ca 45mEq 45 45
Mg 5mEq 5 5
Cl 35mEq 36 K
Acetate 295mEq 655 595
Trace elements Futuman 0.5ml 05ml
e e e
Cu 05mg 05 05
Mn 025mg 025 025
Cr 0005mg 0.005 0005
Heparin .
e Ol Ozl
MVH MVH 5ml 5ml
T oo i
Vit D 1000 IU 1,000 1,000
VitESIU 5 5
Vit C 500mg 500 500
Thiamine(B:) 50mg 50 50
Riboflavin(B:) 127mg 127 127
Niacin(Bs) 100mg 100 100
Pyridoxane(Bs) 15mg 15 15
Dexpanthencl(Bs) 25mg % 2%
Phosphate KHPO _15mM 10mM
Total Volume 1,000+ ml 1,000+ ml
Total Calorie 1,020keal  1,050kcal
Total Protein 425g 50g
Non-protein calorie/Nitrogen 125 106

3) M AE 2 A FHA
ZAL AR dFdE HrkeE AAASTH A
83 HAE 7128 g



+52 - A3 - U5

AMAZ ZAHE BAAMFTH AT YEEE °
£330 MFE dYAHA FFoldd UdR F
FolAF 28U AFE FHsA vlEsCt o
AZHEL(%BW) S A AFL olFAF[EA:
A2 (m)*x22, A& A} (m)*x21]2 2 Uy dEE
& MY A AERE ¥y gRUE &
A3d.

HAAAE Z5o)4d 149 oY 28U §
e gHE A YA, SHviEAR, YYPL,
HUAgr, 829 F 99F, ¢RY 38 9,
GOT, GPT §& &33ith

3. M=% FHAL

APABE SPSS-PCEA packaged ©]&3ld %
AXYSHHE? FFoldda £ dFdE R
BIZE paired t-test® ol BHIHAL, EF49]
7175 FENLEST dFAESY Adud
AlE Pearson correlation$ Y& AHE-3te] ¥4 3tdch
BE A+ a3 EFHAE EAEAL 2R
Aol PRtol 005mTHd g FAFLE {93ttt
2 BA A

N

1
1 oY AN 2R

ZAH RS e dA 16%(727%), AR 6%
(273%)2.2 FASHNLH, Ha AR 2994 15
AolA 8712 FEFHA QT 9FE BE 4%
£ 100 3%, 20t) 9%, 30th 6%, 40th 4ok
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Ho| wWE BEEAZL Table 29 Zth FFo] 9
Zgd wEHW Allogenic BMT 1949 (86.4%),
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A7} 28(9.1%)°) At

Table 2. Distribution of Subjects by Diagnosis

Diagnosis No. of Patients(%)
Acute Lymphoblastic Leukemia(ALL) 7(318)
Acute Myelogenous Leukemia(AML) 6(27.3)
Chronic Myelogenous Leukemia(CML) 4(182)
Severe Aplastic Anemia(SAA) 2(91)
Non-Hodgkin' s Lymphoma(NHL) 2( 91)
Myelodysplastic syndrome(MDS) 1( 45)
Total 22(1000)
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Table 3. Initial Nutritional Status in Subjects

Variables MeanzS.D
Age(A) 299195
Height(cm) 1684173
Current Body Weight 642+104
Ideal Body Weight 618162
% ldeal Body Weight 104.1+153
Albumin(g/adl) 4354041
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Table 4. Status of Oral Intake during BMT Period

Period Calorie(kcal) CHO(g) Protein(g) Fat(g)
Initial 1768113840 288.1+64.1 67.1+220 3601162
........... P
d+1~d+7 279643418 5334626 66103 45497
d+8~d+14 314014017 5924705 784122 564109
d+15~d+21 4786+4393 89517438 128+162 82+119
d+22~d+28  7518+5480 13624952 246+219 135+147
...... e

Values are Mean®S.D
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Table 5. Status of Parenteral Intake 100
during BMT period & |
Period Calorielkeal)  Protein(g) il
b 8 | W ¥Total /TCR|
b TR A - i)
BMT period  d-6~d0 13010+161.1 374109 '
d+l~d+7 158142378 521+121 el
d+8~d+l4 1398943866 4754157 e : : : :
Initial  d-6 d+1  d+8 d+15 422
d+15~d+21 1228313348 B7x199 ~d0  ~d+7 ~d+14 ~d+2] -~d+28
2~ 8914732 B3tU2 Period
""" average 1258141863 4l1+125 Fig 1. Status of % Total[TPN+Oral]l Calorie
Values are Mean+SD Intake(TCl)/Total Calorie Requirement(TCR) and %

Oral Calorie Intake(OCI)/TCR during BMT period
Table 6. Total Calorie & Protein Intake

during BMT period m
Period Calorie(keal)  Protein(g) s
Initial 1920042502 717166 I W
........................................................................................................ 3 UM s0cal /TFR |
BMT period  d-6~d0 16740£3974 5431151 2 w0 .
d+l~d+7 1782743039 5871115
d+8~d+l4  17129+4031 553167 0
Initial  d-6 d+1  d+8 d+15 22
d+15~d+21  17069+4082 516+180 ~d0 _~d+7 ~d+14 ~d+21 ~d+28
d+2~d+28 161094150 479+198 Period
average 1697542393 5364121 Fig 2. Status of % Total[TPN+Oral] Protein
Values are Mean+SD Intake(TPI)/Total Protein Requirement(TPR) and %

Oral Protein Intake(OPIY/TPR during BMT period

Table 7. Percentage of Total Calorie Intake/BEE, Total Calorie intake/TCR & Total Protein Intake/TPR

during BMT period
Period %BEE %TCR %TPR
Initial 1243+162 932+193 7691167
........... BMTpenodd°6~d01093:t278816i229594:t:201
d+1~d+7 11624210 8681199 6401167
d+8~d+14 11234301 8331218 60.7+22.4
d+15~d+21 1114286 8371254 56.2+221
d+22~d+28 10514282 793+261 515216
........... average1109:1:190830i186584:{:165

Values are Mean+SD
BEE . Basal Energy Expenditure TCR : Total Calorie Requirement TPR : Total Protein Requirement
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and posttransplant phase in BMT patients

Table 8. Comparison of Nutritional Indices between pretransplant phase

Variables pretransplant phase posttransplant phase
(d-14) (d+28)

Anthropometric
Current Body Weight (kg)*** 64.21+1043 61731874
% Ideal Body Weight*** 104.14%1533 100.30+1360

Biochemical
Hemoglobin (g/dl) 1051+1.81 9.66+1.09
Hematocrit(%)* 31.80+556 28414287
White Blood Cell( X 10°/al.)* 3393181139851 6473.32£5814.01
Absolute Granulocyte Count(/ed.)* 2060,13+1398.37 3949,37 3941 .60
Platelet Count( X 10°/4L.)** 13832£101.37 56.77+£43.60
Total Protein(g/dl)** 6884061 736+0.78
Albumin(g/dl)™*** 4354041 372+035
Calcium (mg/dl) 888+033 8924032
Inorganic P(mg/dl) 4244085 4441082
Blood Urea Nitrogen(mg/dl)** 9631299 2234+1694
Creatinine(mg/dl)** 0921023 1.21+056
Glucose(mg/dl)* 92.77+13.49 1165514365
T. Cholesterol(mg/dl) 1355514572 150.86145.77
T. bilirubin(mg/dl) 0791034 1254140
Alk. Phos (IU/L)** 626411787 114.09+65.35
GOT(IU/L)*** 18681914 349141840
GPT(IU/L)*** 239111957 62.45+36.87
Lactic Dehydrogenase(IU/L) 116.36 14562 126.23+3.72
Sodium (mM/L.)** 139.68+257 136591372
Potassium(mM/L)* 4054033 4324037

*PL0.05, **P{001, ***P{0.001
* Estimated Number of patient is 14,
Values are Mean+SD
A 3HE Ay FAMAY A}, S50 A
Foll 435g/dIol A 372g/dIZ F S HQ FAE U
Ak, FFold Ao 642%kgolUY HFS FFol4y
Fol 617kg2 #93<Q ZLAE VeERALT o]d
e} o) AN FTHEET 1041%90M 1003%2 #93
o2 ZAaHA
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® Estimated Number of patient is 19.
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71Z2HAEES] 110%2 bed rest §lolA BLF
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Table 9. Correlation Coefficients : Status of Nufritional Support with Nutritional Indices in BMT patients

Age TCR TPR CBw %BW  Abumin Glucose GOT GPT
Oral Calorie Intake 04759*  -00202 03368 0.2900 0.1325 0.1484 -01392 -01267 00721
Oral CHO Intake 04369*  -00507 0.3403 02683 01229 01066 -01561  -01272  -00374
Oral Protein Intake 05083* -00267 02943 03545 02202 0.2205 -00609 -01523 -0.1445
Oral Fat Intake 05284* 00861 0.2694 02588 0.0838 02331 -01230  -00980 -0.1664
Parenteral Calorie Intake -04159 00416 -0.3144 -0.2532 -0.1063 -0.2158 03778  -02120  -0.0984
Parenteral Protein Intake -01714  -04487* -05618**  -0.2801 01099 -0,0881 03175  -01566 00921
Total Calorie Intake 03609 00034 0.2398 0.2200 01087 00137 00939  -03472 -0.1803
Total Protein Intake 03046  -0.4884* -0.3012 0.0467 03220 0.0364 02701 -03059  -00419
%Total Calorie Intake/TCR ~ 04377* -07743***  -0.2883 01594 05222* -0,0913 -00444 -01934  -00394
%Total Protein Intake/TPR 00952 -06307**  -0.6298** -0.1801 03026 00741 02572 03182  -0.0938

*PC0.05, **P{001, ***P<0.001
Values are Mean*+SD
BEE : Basal Energy Expenditure

TCR : Total Calorie Requirement
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