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Abnormalities of Liver Function during Total
Parenteral Nutrition (TPN): Alteration of Serum
Liver Enzyme during Shortterm TPN

Tae Hyun Kim, MD,, Kyung Hyun Choi, MD,, Ki Young
Yoon, MD,, Kyung Won Seo, MD., Dae Woo Yoo, MD,,
Won Geun Kang, MD, Dong Won Ryu, MD., Kyoung
Chun Lee, MD,, Eun Ae Jung, MD.!, Sun Gye Lim, M.D,
Hong Seon Kim, MD., Kum Sook Lee, MD?, Eun Sil
Kim, MD? and Su Mi Ahn, MD?

Purpose: TPN has been widely used to treat nutritional
depletion since the late 1960s. However, many metabolic
conplications may occur as a result of parenteral feeding.
Among these, hepatic conplications has received increasing
attertion. A retrospective review of liver function abnormali-
ties in adult patients who undemvent TPN was dore to
determine the frequency and magnitude of the abnormelities
in a liver function test.

Methods: From January 2001 to Jun 2001, 160 adult patient
receiving TPN were reviewed. Of these, 111 had a melignant
disease and 49 had a benign disease. The duration of TPN
therapy ranged from 5 days to 52 days, with a mean
duration of 14 days. Abnomelities of liver function test were
defined as a value greater than the upper normal limit. Forty
cases of gastric cancer were analyzed to determine the risk
factors that contribute to abnormal liver function in individual
patients receiving TPN.

Results: Abnormelities of the liver function test appeared
after 6 7 days of therapy. Increases in the ALP levels were
noted in 34 out of 93 patients (37.6%), in the AST levels
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in 42 out of 116 patients (36.2%9, in the ALT levels in 54
out of 125 patients (43.2%9), in the LDH levels in 20 out
of 72 patients (27.8%), in the y -GTP levels in 44 out of
81 patients (54.3%9, and in the bilirubin levels in 30 out of
126 patients (23.8%). The serum ALP level rose to 16 times
upper the linit of nommal; AST, 17 times; ALT, 2.0 ties; LDH,
12 times; y -GIP, 24 times; bilirbin, 24 times. y -GITP
value was most sensitive. In 40 gastric cancers, factors as age,
the armmount of TPN solution, the duration of TPN, intraoperative
chenotherapy, transfusion, and postoperative infection were
investigated. However, no association with TPN-associated
liver function abnormelities was found.

Conclusion: The incidences of an abnormal liver function
during TPN were 23.8 54.3% However, the liver function
abnormelities that developed during short termTPN were
reversible and not serious. (J Korean Surg Soc 2002;63:
409-415)
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Table 1. Incidence and intensity of liver dysfunction developed during total parenterd nutrition

Incidence of devaed LFT (%) Elevated value Mean intervd of increase (days)
ALP ( 280 U/L) 3593 (37.6) 4528+ 1919 7.1+62
AST ( 451 U/L) 2116 (36.2 759+ 260 6.1+45
ALT ( 40 U/L) 54/ 125 (43.2) 7851+ 369 6.1+45
LDH ( 4501 U/L) 2072 (27.8) 562.8:92.1 6240
y -GTP ( 63 U/L) 44/81 (4.3 1545+ 1215 6.3+7.1
Bilirubin (12 mglL) 30126 (23.9) 29+34 7.7+31

Table 2. Incidence of abnormal liver function test according to

TPN duration

Less than 20 days More than 21 days P*

ALP 3081 (37.0%) 512 (41799 076
AST 3497 (35.1%) 819 (42.19%9 061
ALT 43105 (410%) 1720 (550%  0.33
LDH 1663 (25.4%) 49 (445% 025
y -GTP 3771 (52.1%) 710 (70099 033
Bilirubin 23106 (217% 7120 (35.0%) 041
*Chi-square test.

Table 3. Mean devated value of abnormd liver function according

to TPN duration

Lessthan 20days Morethan21days P*

ALP ( 280 UL) 412641530 6918+2446 0.001
AST ( 451 UL) 7421260 834+268 0.38
ALT ( 40 UL) 81.1+39.8 750+253 051
LDH ( 4501 U/L) 573.1+1009 5217+9.7 0.33
yGTP ( 63 UL) 147811022 190.1+203.6 0.0001
Bilirubin
.3+ 3. 14+0.2 2
( 12 mgL) 3.3+38 0 023
*T-test.
)
44 40

ALP 1236 (334%), AST 1337
(35.1%, ALT 1539 (385%), y -GTP 2137 (56.8%)

Table 4. Factors contributed to elevated ALP in 36 patients with

gastric cancer during TPN

Hevaed ALT (n=12) Norma ALT (n=24) P

Age (year)

Duration (days)

Amount 1L
2L

575189
111+42

Operation
10CT*
Infection'
Transfusion

wN oo BN

544+89 033
22+56 055
6 0.69°
18
15 050°
2 073
3 10
1 008

*|OCT = intragperative chemothergpy through peritoneum; ' Infec-
tion = defined as BT 382 C and WBC uppe limit of normd,;

' T-test; ® Chi-squre test.

Table 5. Factors contributed to elevated AST in 37 patients with

gestric cancer during TPN

Elevated Normal =
AST (n=13)  AST (n=24)
Age (vear) 562+ 116 573+ 10.1 077
Duration (day) 17472 125463 0.3+
Amount 1L 3 5 100'
2L 10 19

Operation 6 18 0.15'
10CT 3 13 009
Infection 2 3 100
Transfusion 4 14 0.10
*T-test; ' Chi-soure test.
(Tebled 7). 82C WBC

response syndrome (SRS

sysemic inflammatory
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Table 6. Factors contributed to devated ALT in 39 petients with
gastric cancer during TPN

Elevated Normal =
ALT (n=13)  ALT (n=24)
Age (year) 559+ 119 553+ 107 087
Duration (day) 138+83 122460 0.49*
Amount 1L 2 5 0.69
2L 13 19
Operation 10 13 052'
IOCT 5 13 0.32
Infection 2 3 100'
Transfusion 7 12 100

*T-test; ' Chi-soure test.

Table 7. Factors contributed to elevated y -GTP in 37 patients with
gastric cancer during TPN

Elevated Normad
y -GTP (n=13) y -GTP (n=24)

Age (year) 565+ 80 554+ 27 075
Duration (day) 14.9+82 134472 057*
Amount 1L 5 4 100'
2L 16 12
Operation B 9 0.75'
IOCH 10 9 0.74'
Infection 2 3 0.63
Transfusion 10 7 100'
*T-test; ' Chi-souare test.
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, 6
, (Stestonecrosis) 9
(67
. Allardyce  (26) 60% intrdipid
40% , ALP
19+29 75% . Boelhouwer
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(fat-based TPN)
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(29
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(30,31
Cgpron (32
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.Sx (10
i) : .2)
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10 3% . 4)
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238 54.3%

REFERENCES

1) Rhoads JE, Vars HM, Dudrick SJ. The development of in-
travenous hyperdimentation. Surg CI N Am 1981;61:429-35.

2) Peden VH, Witzleben CL, Skelton MA. Tota parentera nuitri-
tion. J Pediar 1971,78:180-1

3) Grant JP, Cox CE, Maher MM, Kleinman LM, Pittman MA,
Tangrea JA, et d. Serum hepatic enzyme and bilirubin deva-
tions during parenterd nutrition. Surg Gynecol Obstet 1977;
145:573-80.

4) Lindor KD, Heming CR, Abrams A, Hischkorn MA. Liver
function velues in adults receiving totd parenterd nutrition.
JAMA 1979;2398-400.

5) Shddon GF, Petersen SR, Sanders R. Hepatic dysfunction dur-
ing hypeaimentation. Arch Surg 1978;113:504-8.

6) Kelly DA. Liver complications of pediatric parenteral nutrition-
epidemiology. Nutrition 1998;14:153-7.

7) Grant D. Current results of intestind transplantation. The Inter-
nationd Intestind Trangplant Regigry. Lancet 1996;347:1801-3.

8) Choi KH, Lee BC, Chen YK. Intravenous hyperalimentation.
J Koreen Surg Soc 1974, 16:743-54.

9) Baker AB, Rosanberg IH. Hepatic complications of total paren-
terd nutrition. Am J Med 1987;82:480-97.

10) Sax HC, Bower RH. Hepatic complications of totd parentera
nutrition. JPEN 1988;12:615-8.

1) Host WR, Salin O, Rush X BF. Hyperdimentation in cirrhotic
paients. Am J Sur 1972;123:57-62.

12) Suita S. Parenterd nutrition in pediaric surgery; Lessons learned
in the pagt 30 years and future directions. 53

. 2001

13) Kim H, Lee 3], Pak SJ, Kim AR, Kim KS, P SY. Tota par-

enteral nutrition-associated cholestasis in very low birth



(TPN)

TPN 415

weight infents. J Korea Soc Neonatol 2001;8:200-5.

14) Nanji AA, Anderson FH. Sansitivity and specificity of liver
function test in the detection of parenteral nutrition-associated
cholegasis. JPEN 1985;9:307-8.

15) Lee KB. Clinicd pathologic handbook. 3rd ed. Seoul Komunsa;
1992:106.

16) Beath SV, Davies P, Pgpadopoulou A, Khan AR, Buick RG,
Corkery JJ, et a. Parenterd nutrition-related cholestasis in
postsurgical neonates. Multivariate anadysis of risk factors. J
Pediar Sur 1996;31:604-6.

17) Kaminski DL, Adams A, Jdlinek M. The effect of hyperdim-
entation on hepatic lipid content and lipogenic enzyme activity
in rats and man. Surgery 1980;88:92- 100.

18) Burke JF, Wolfe RR, Mullany CJ, Mathews DE, Bier DM.
Glucose requirements following burn injury. parameters of
optima glucose infusion and possible hepatic and respiraory
abnormdlities following excessive glucose inteéke. Ann Surg
1979; 190:274-85.

19) Sax HC, Tdamini MA, Brackett K, Fischer JE. Hepatic stea
togs in totd parenteral nutrition: failure of fatty infiltration to
corrdate with abnormal serum hepatic enzyme leves. Surgery
1986; 100:697-704.

20) Keém NL, Mares-Palman JA. Development of hepatic steetosis
and essential fatty acid deficiency in ras with hypercaoric,
fa-free parentera nutrition. J Nutr 1984; 114:1807- 15.

21) Coopea A, Betts M, Perdra GR, Ziegler MM. Taurine defi-
ciency in the severe hepatic dysfunction complicating total
paenterd nutrition. J Pediatr Surg 1984; 19:462-6.

22) Vileisis RA, Inwood RJ, Hunt CE. Prospective controlled study
of parentera nutrition-associated cholestatic jaundice: effect of
protein intake. J Pediatr 1980;96:893-7.

23) Fouin-Fortunet H, Le Quernec L, Erlinger S, Lerebours E,
Colin R. Hepatic aterations during totd parenteral nutrition in

paients with inflanmatory bowel disease: A possible conse-
quence of lithocholate toxicity. Gastroenterology 1982;82:932-7.

24) Messing B, Bories C, Kunstlinger F, Bernier JJ. Does tota
paenterd nutrition induce galbladder dudge formaion and
lithiags? Gastroenterology 1983;84:1012-9.

25) Bengoa M, Hanauer SB, Sitrin MD, Baker AL, Rasenberg
IH. Pettern and prognoss of liver function test abnormdities
during parenterad nutrition in inflammatory bowe diseese.
Hepatology 1985;5:79-84.

26) Allardyce DB, Sdvien AJ, Quenville NF. Cholestatic jaundice
during total parenterd nutrition. Can J Surg 1978;21:332-9.

27) Bodhouwer RU, King WWK, Kingsnorth AN, Weening JJ,
Young VR, Mdt RA. Fa-based (intrdipid 20%) versus ca-
bohydrate-based total parenterd nutrition: effects on hepatic
structure and function in rats. JPEN 1983;7:530-3.

28) Meguid MM, Akahoshi MP, Jeffers S, Hayashi RJ, Hammond
WG. Amélioration of metabolic complications of conventiona
totd parenterd nutrition. A progpective randomized study. Arch
Surg 1984;119:1294-8.

29) Hwang TL, Lue MC, Chen LL. Early use of cyclic TPN pre-
vents further deterioration of liver functions for the TPN pa
tients with impaired liver function. Hepatogastroenterology
2000;47:1347-50.

30) Daty, J, Att HA, Porter-Fink V, Denbesten L. Cholecystokinin
prophylaxis of parentera nutrition-induced gallbladder disease.
Ann Surg 1985;20176-80.

31 Cohen LT, Meunier KM, Hirsh MP. The effect of enterd
stimulation on gdlbladder bile during tota parenterd nutrition
in the neonatal piglet. J Pediar Surg 1990;25:163-7.

32) Capron JP, Gineston JL, Herve MA, Braillon A. Metronidazole
in prevention of cholestasis associated with totd parenteral nu-
trition. Lancet 1983;1:446-7.



