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Early Management of Total Parenteral Nutrition Induced
Hepatic Dysfunction with Cyclic Parenteral Nutrition

Sung Soo Lee, M.D., Ju Young Chang, M.D., Hye Ran Yang, M.D.
Jae Sung Ko, M.D., Kyung Hee Choi* and Jeong Kee Seo, M.D.

Department of Pediatrics, Seoul National University College of Medicine,
*Division of Pharmacy, Seoul National University Hospital, Seoul, Korea

Purpose: Liver function test abnormalities have been reported frequently in patients receiving total
parenteral nutrition (TPN). In adults, it is known that liver complications decrease with the use
of cyclic parenteral nutrition (CPN), especially if the shift to cycling was not too late. However,
there are few studies about the effects of cycling on liver injury in children beyond the neonatal
period. The aim of this study is to evaluate the effect of the early use of CPN on total parenteral
nutrition induced hepatic dysfunction.

Methods: Twelve sets of CPN in 11 children (2 months to 17 years) were included in this study.
Data on underlying diseases, age, length of time on TPN, macronutrient intake, complications, and
biochemical parameters were collected from clinical records. All children had received CPN in the
early period of persistent transaminase elevation or cholestasis complicated by previous continuous
PN. The duration of infusion off-time in CPN was 2 hours in patients less than 3 months of age
and 4 hours in the older children.

Results: All 12 cases showed elevated aminotransferase and 5 of them also showed cholestasis.
Serum total bilirubin concentration was normalized in all 5 cases with median periods of 8 days
(p<0.05) after initiation of CPN. ALT either decreased significantly or was normalized in all cases
with median periods of 30 days (p<0.05) on CPN. The CPN was well tolerated without significant
complication except for one case of hyperglycemia.
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Conclusion: The early use of cyclic parenteral nutrition had a beneficial effect in improving hepatic
dysfunction complicated by TPN in children. (Korean J Pediatr Gastroenterol Nutr 2004; 7: 61 ~73)
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Fig. 1. Technique of cyclic parenteral nutrition. It is the
infusing of intravenous solution within a 24 hour period
including several hours of off-time. In our study, the
duration of off-time was 2 hours in the case of patients
less than 3 months of age in order to avoid hypo-
glycemia.
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Table 1. Summary of Patients

Case Ag'e at Underlying Hyperbiliru EIeyated Duration of'PN Duratlion
No cyclic PN* Sex disease “binemia liver before cycling of cyclic PN
' (years) enzyme (days) (days)
1 2 mo. F Duodenal web + + 20 6
2 2 mo. F Intestinal - + 68 23
pseudoobstruction
3 2 mo. F Necrotizing - + 34 14
enterocolitis
4 3 mo. F Small bowel atresia - + 48 13
5 15 mo. M Neuronal ceroid + + 131 228
lipofusinosis
6 5yr F Pyruvate - + 18 32
dehydrogenase
deficiency
7 6 yr. M Hemorrhagic shock + + 30 166
and encephalopathy
syndrome
8 7 yr. M Intestinal + + 1 33
pseudoobstruction
9 7 yr. M Intestinal - + 12 457
pseudoobstruction
10 8 yr. M Chronic diarrhea - + 26 191
1 13 yr. M Ascending - + 86 27
radiculomyelo
encephalopathy
12 17 yr. F Intestinal + + 68 23
pseudoobstruction
*PN: Parenteral nutrition.
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Table 2. Macronutrient Intake during Continuous and Cyclic Parenteral Nutrition

Calorie (Cal/kg/day)

Glucose (Cal/kg/day)

Protein (g/kg/day) Lipid (g/kg/day)

Case

No. Continuous* Cyclic Continuous Cyclic Continuous Cyclic  Continuous  Cyclic
1 99.0 9.0 56.8 55.8 25 24 35 34
2 107.2 78.3 63.6 405 3.36 27 27 3.0
3 81.0 59.0 59.0 36.9 30 1.7 3.0 1.7
4 81.0 100.0 450 68.8 2.6 3.3 1.9 2.0
5 72.0 70.5 436 50.6 2.6 25 1.1 1.1
6 775 67.0 421 48.0 25 25 2.0 1.0
7 73.0 76.0 53.8 61.8 25 2.2 0.9 0.6
8 481 447 340 255 20 2.1 0.0 1.20
9 68.0 64.0 36.0 39.1 2.1 20 1.9 1.90

10 78.0 74.0 475 522 25 23 1.7 1.4

b 49.0 22.4 20.0 115 1.5 0.7 2.0 0.6

12 61.0 59.0 40.6 40.2 2.1 2.0 1.3 1.2

0p>0.05 p>0.05 p>0.05

*Calorie of continuous PN shows a mean peak calorie of infused parenteral solution in the late stages of continuous

PN.

Table 3. Change of Median Concentration of Total Bilirubin before and after Cyclic Parenteral Nutrition (CPN) in

5 Cases
Initial Start (cyclic PN) After (cyclic PN) value
(continuous PN) y y P
TB* (mg/dL) 1.0 3.6 1.2 0<0.05
(1.6~5.1) (0.8~1.3) (0.3~1.3)
Time (days) -28 8
(-131~-11) 0 (4~13)

*TB: Total bilirubin.
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Table 4. Change of Median Value of Serum Aminotransferase before and after Cyclic Parenteral Nutrition (CPN)

in 12 Cases
Initial Start After value
(continuous PN) (cyclic PN) (cyclic PN) p
AST (IU/L) 29 203 37 p<0.01
(14~170) (97 ~688) (15~65)
ALT (IU/L) 18 200 38 p<0.01
(2~67) (99~710) (21~108)
Time (days)(ALT) -28 0 34
(-131~-11) (7~275)
6 Case No.
5 —— 1
—a— 5
4 —Aa— 7
—0— 8
—— 12

TB (mg/dL)

0

T T T T 1
56 7 8 91011121314

T T T T T
01234
Cyclic PN time (days)

Fig. 2. Total bilirubin concentration during the periods
of cyclic parenteral nutrition in 5 cases with cholestasis.
Serum total bilirubin concentration was normalized in all
5 cases with median periods of 8 days (p<0.05) after
CPN was initiated at “day 0.
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Fig. 3. ALT levels during the periods of cyclic parenteral
nutrition in 12 cases. In this figure, ALT either decreased
significantly or was normalized in all cases but one. In
case 9, ALT value was normalized after 9 months on
CPN.
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AAG o] FE A% BAEe] Flete A% U Puad HsegenE 1% of
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