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Glycocholic acid in chronic active hepatitis and mild liver diseases 

J. Collazos 
Servicio de Medicina Interna, Hospital de Galdakao, Vizcaya 

Summary. Serum levels of fasting glycocholic acid 
were measured in various noncirrhotic liver dis- 
eases. Forty-five patients were evaluated, 15 with 
chronic active hepatitis and 30 with mild liver dis- 
eases including chronic persistent hepatitis, steato- 
sis, and minimal changes. There were increased lev- 
els of glycocholic acid in 53.3% of chronic active 
hepatitis cases and in 10% of mile liver disease 
cases (P = 0.003), and the levels reached by patients 
with chronic active hepatitis were higher than those 
in patients with mild liver disease (P < 0.0001). The 
latter did not show significant differences in their 
serum levels or in the percentage of abnormal re- 
sults with respect to control group. There were 
weak, although significant, correlations between 
glycocholic acid and transaminases, alkaline phos- 
phatase, gamma-glutamyltranspeptidase, albumin, 
and gammaglobulin. In the present study, the spec- 
ificity of glycocholic acid was high in the detection 
of chronic active hepatitis patients at different cut- 
off levels. Glycocholic acid appeared to reflect 
histological severity in this group of noncirrhotic 
liver diseases and might have practical applications 
in the management of these patients. 
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The rate of intestinal absorption and liver uptake 
from portal blood determines the level of peripher- 
al bile acid, and if intestinal dysfunction is absent, 
serum levels depend on liver clearance [18]. It has 
been known for many years that serum bile acids 
are increased in liver diseases [14]. However, until 
sensitive and specific radioimmunoassays were de- 
veloped, technical problems in their measurement 
and the existence of other, cheaper, commonly 
used liver function tests had limited their clinical 
use. Determination of serum bile acids has been 
found useful in the evaluation of numerous liver 

Abbreviations: GCA=glycocholic acid; CAH=chronic active 
hepatitis; MLD --- mild liver diseases 

diseases [2-4, 8, 11, 16], and their serum levels 
have been related to histological damage, severity, 
and prognosis of the liver disease [1, 5, 6, 10, 15]. 
Of the biliary acids routinely measured by radioim- 
munoassay, glycocholic acid (GCA) has been 
found to be the most sensitive in liver diseases [1]. 

This prospective study was undertaken to in- 
vestigate the behavior of fasting GCA serum levels 
in untreated, noncirrhotic liver disease patients at 
the time of diagnosis through a complete clinical 
and laboratory evaluation. The usefulness of GCA 
in predicting the severity of the histology was also 
investigated in order to improve the management 
of these patients. 

Materials and methods 

This study included 45 consecutive nonbiopsied 
patients who were electively admitted for biopsy 
between March 1990 and November 1991 because 
of chronic alterations in liver test results persisting 
for more than 6 months, and who were diagnosed 
as having chronic active hepatitis (CAH) or mild 
liver disease (MLD) after biopsy. Of the 45 patients 
15 had CAH and 30 MLD. Among the latter, 15 
had chronic persistent hepatitis, 6 had steatosis, 
and the remaining 9 had minimal changes in liver 
biopsy. There were 28 males (8 CAH, 20 MLD) 
and 17 females (7 CAH, 10 MLD). Ages ranged 
between 16 and 76 years (mean 41.4 years), with 
a similar distribution among the two groups. The 
etiology of the liver disease was considered to be 
viral in 24 patients, alcoholic in 5, and other/un- 
known in 16. 

The study complied with the recommendations 
of the Declaration of Helsinki. Blood was collected 
simultaneously for all the laboratory determina- 
tions after a fasting period of 12 h. GCA was meas- 
ured by radioimmunoassay using a commercially 
available kit (Abbott Laboratories, North Chica- 
go, Illinois). The upper limit of normality was es- 
tablished at 1.4 gmol/1, which corresponded to the 
mean ÷ 2 standard deviations of a control group 
that comprised 90 healthy, hepatitis B surface anti- 



gen negat ive individuals  aged 19 to 63 years  (mean  
38.6 years).  

A pre l iminary  test revealed a n o n n o r m a l  distri- 
bu t ion  o f  G C A ,  and  n o n p a r a m e t r i c  statistical tests 
were therefore  used. S p e a r m a n ' s  r ank  corre la t ion  
coefficient was used to test re lat ionships  between 
con t inuous  variables.  The  Kruskal-Wal l is  test was 
used to c o m p a r e  G C A  levels in several  g roups  and  
the M a n n - W h i t n e y  U test to c o m p a r e  the levels 
be tween two groups.  A P < 0 . 0 5  level for  a two-  

Table 1. Serum levels of glycocholic acid in patients and con- 
trols 

n Increased 

n % 

Mean SD Range Median 

CAH 15 8 53.3 3.44 4 .44  0.5-16.6 1.5 
MLD 30 3 10.0 0.70 0 .90  0.06-4.5 0.5 
Controls 90 6 6.7 0.62 0.41 0.1-2.4 0.5 

Table 2. Correlations between glycocholic acid and laboratory 
tests 

Test r P 

Hematocrit - 0.02 NS 
Mean corpuscular volume -- 0.15 NS 
Prothrombin activity (%) -0.259 NS 
Aspartate aminotransferase 0.298 0.04 
Alanine aminotransferase 0.294 0.04 
Alkaline phosphatase 0.361 0.01 
Gamma-glutamyltranspeptidase 0.429 0.002 
Total bilirubin - 0.127 NS 
Direct bilirubin - 0.104 NS 
CholesteroI - 0.196 NS 
Total protein 0.171 NS 
Albumin - 0.405 0.004 
Gammaglobulin 0.427 0.002 
IgG 0.364 0.01 
IgA -0.127 NS 
IgM 0.261 NS 
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tailed test was used to evaluate  statistical signifi- 
cance. 

R e s u l t s  

Eleven pat ients  (24.4%) had  increased levels o f  
G C A .  Eight  o f  these had  C A H  and three M L D .  
N o  M L D  pat ient  had  G C A  values higher than  
4.5 gmol/1. Table 1 shows the G C A  values and  the 
descriptive statistics in each group.  There  were no 
differences in G C A  levels with respect  to pa t ien ts '  
sex or age. Table 2 shows the corre la t ions  found  
between G C A  and l abo ra to ry  tests. I t  can be seen 
tha t  a l though  there were some significant correla-  
tions, no one test  showed a s t rong associa t ion with 
G C A .  

G C A  serum levels were not  significantly related 
to u r inary  bilirubin, urobi l inogen,  etiology, smok-  
ing habits ,  viral  markers ,  cholelithiasis, h e p a t o m e -  
galy, or  splenomegaly.  Conversely ,  significantly 
higher G C A  levels were found  in pat ients  whose  
alcohol  in take was less than  40 g /day  than  in those 
whose a lcohol  in take was higher  ( P = 0 . 0 3 ) ,  al- 
t hough  the prevalence o f  C A H  was slightly higher 
in nondr inker s  than  in dr inkers  (68.7% and 57.1%, 
respectively). Also, there were negat ive correla-  
tions of  only  border l ine  significance between G C A  
and daily alcohol  in take  ( P = 0 . 0 4 8 )  and  years  o f  
in take (P  = 0.04). Other  a lcohol  markers ,  i.e., m e a n  
corpuscular  volume,  IgA, and  the rat io  o f  aspar-  
tate amino t rans fe rase  to alanine aminot ransfe rase ,  
did not  show corre la t ions  with G C A .  

Pat ients  with C A H  had  significantly higher  lev- 
els o f  G C A  than  those with M L D  (P  < 0.0001) and  
than  controls  (P<0 .001 ) .  Conversely,  M L D  pa- 
tients did not  show significant differences in their  
G C A  serum levels c o m p a r e d  with contro ls  ( P =  
0.24). 

Table 3 shows the sensitivity, specificity, effi- 
ciency, predict ive values, and  l ikel ihood rat ios  o f  
G C A  in the detect ion o f  C A H  for  different  cu to f f  
levels in compar i son  with o ther  c o m m o n l y  used 

Table 3. Usefulness of glycocholic acid and other liver tests to predict chronic active hepatitis as compared with mild liver diseases 

GCA (lamol/1) Alanine Alkaline Bilirubin Albumin 
amino- phosphatase 

0.7 1.4 2.8 transferase 

Sensitivity 86.7% 
Specificity 80.0% 
Positive predictive value 68.4% 
Negative predictive value 92.3% 
Efficiency 82.2% 
Likelihood ratio + 4.3 
Likelihood ratio - 0.2 

53.3% 33.3% 93.3% 26.7% 33.3% 40.0% 
90.0% 96.7% 30.0% 93.3% 66.7% 86.7% 
72.7% 83.3% 40.0% 66.7% 33.3% 60.0% 
79.4% 74.4% 90.0% 71.8% 66.7% 74.3% 
77.8% 75.6% 51.1% 71.1% 55.6% 71.1% 
5.3 10.0 1.3 4.0 1.0 3.0 
0.5 0.7 0.2 0.8 1.0 0.7 
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Fig. 1. Receiver-operating characteristic curve of GCA to detect 
chronic active hepatitis. An "ideal" test is characterized by 
a curve displaced to the uppermost left of the receiver-operating 
characteristic space, a test without any power by the major 
(lower left to upper right) diagonal 

liver tests. It can be seen here that  G C A  was the 
most  efficient o f  the liver tests. The  receiver-oper- 
ating characterist ic curve (Fig. 1) showed the grea- 
test discriminant  value of  G C A  to be 0.75 gmol/1 
(sensitivity 86.7%, specificity 80.0%). 

Discussion 

G C A  was found  to be an useful marker  in noncir-  
rhotic liver diseases. Patients with more  severe liver 
disease, i.e., CAH,  showed significantly higher 
G C A  levels and a higher percentage o f  increased 
values than  those with M L D  and controls.  On the 
other  hand,  M L D  patients did not  show significant 
differences versus controls  in either G C A  serum 
levels or percentage of  abnormal  values. These re- 
sults suppor t  those o f  other  authors  [6, 10] who 
have also found  higher G C A  levels in severe liver 
disease as compared  with M L D .  

Serum bile acids have been found  related to 
cytolysis and prote in  synthesis [5], bilirubin [9], 
and results o f  cholestatic biochemical  tests [1]. In 
the present  study, significant correlat ions were also 
found with some liver tests reflecting cytolysis, 
cholestasis, and impai rment  o f  liver function.  Per- 
haps the association observed with a low alcohol 
intake could be explained by a more  aggressive 
histology of  viral origin in these patients. Modera te  
alcohol consumpt ion  produces  no change in serum 
bile acid levels [12]. The et iology o f  the liver dis- 
ease is not  associated with different G C A  serum 
levels in the patients as a whole nor  in the C A H  
patients. 

The fact that  bile acid serum levels are in- 
creased in patients with liver diseases does not  im- 
ply that  the total  bile acid pool  size is increased. 
On the contrary ,  it may  be decreased, as has been 
shown by isotopic studies [17]. In advanced liver 
diseases the increase in bile acids has been associat- 
ed with small intra- or extrahepat ic  portal-systemic 
shunts and hepatocel lular  dysfunct ion [7, 10, 13]. 

Al though the sensitivity was low at high cut- 
offs, G C A  serum level p roved  to be a specific 
marker  for  the detect ion o f  C A H  in this s tudy 
(specificity 90% at the level o f  the upper  normal  
limit, and higher for  higher cutoffs). These findings 
suggest that  de terminat ion  o f  fasting G C A  serum 
levels may  be useful in the evaluat ion o f  these pa- 
tients as a marker  o f  histological severity, playing 
an adjunctive role with other  liver tests. Specifi- 
cally, G C A  moni tor ing  might  be applied to the 
evaluat ion of  nonbiopsied liver diseases, in the dif- 
ferentiat ion of  active f rom M L D ,  in the selection 
o f  patients for  liver biopsy, and in the fol low-up 
of  chronic  hepatitis. 

References 

1. Andreuzzi B, Vai C, Santese R, Andreuzzi P, Cantoni L 
(1984) Significato clinico-diagnostieo del dosaggio di alcuni 
acidi biliari sierici nelle epatopatie croniche. Minerva Med 
75:749 756 

2. Barnes P. Lunzer M, O'Halloran M (1986) Comparative 
sensitivity of serum cholylglycine concentration and brom- 
sulphalein retention in patients with early and late alcoholic 
liver disease. Aust NZ J Med 16:785-787 

3. Barnes S, Gallo GA, Trash DB, Morris JS (1975) Diagnostic 
value of serum bile acid estimations in liver disease. J Clin 
Pathol 28 : 506-509 

4. Douglas JG, Beckett GJ, Nimmo IA, Finlayson NDC, 
Percy-Robb IW (1981) Clinical value of bile salt tests in 
anicteric liver disease. Gut 22:141-148 

5. Festi D, Labate AMM, Roda A, Bazzoli, F, Frabboni R, 
Rucci P, Taroni F, Aldini R, Roda E, Barbara L (1983) 
Diagnostic effectiveness of serum bile acids in liver diseases 
as evaluated by multivariate statistical methods. Hepatology 
3 : 707-713 

6. Franchis R de, Vecchi M, Primignani M, Bonato C, Parravi- 
cini A, Cambieri R, Ciaci D, Annoni G (1983) Diagnostic 
value of serum cholylglycine radioimmunoassay in chronic 
asymptomatic HBsAg carriers. Ric Clin Lab 13:301-305 

7. Hofmann AF (1982) The aminopyrine demethylation breath 
test and the serum bile acid level: nominated but not yet 
elected to join the common liver tests. Hepatology 2: 512- 
517 

8. Mannes GA, Stellaard F, Paumgartner G (1982) Increased 
serum bile acids in cirrhosis with normal transaminases. 
Digestion 25:217-221 

9. Martinez-V~tzquez JM, Fern~ndez-Sevilla T, Capdevila JA, 
Ocafia I, Ribera E, Ruibal A, Encabo G, Bacardi R (1984) 
Valor de la determinaei6n de la coliglieina y sulfolitocoligli- 
cina en ayunas y posprandial en el diagn6stico de la cirrosis 
hepatica. Med Clin (Barc) 82: 392-394 

10. Monroe PS, Baker AL, Schneider JF, Krager PS, Klein 



39 

PD, Schoeller D (1982) The aminopyrine breath test and 
serum bile acids reflect histologic severity in chronic hepati- 
tis. Hepatology 2:317 322 

11. Pennington CR, Ross PE, Bouchier IAD (1977) Serum bile 
acids in the diagnosis of hepatobiliary diseases. Gut 18 : 903- 
908 

12. Pickaar NA, Wedel M, van de Beek EJ, van Dokkum W, 
Kempen HI, Kluft C, Ockhuizen T, Hermus RJ (1987) Ef- 
fects of moderate alcohol consumption on platelet agrega- 
tion, fibrinolysis, and blood lipids. Metabolism 36:538 543 

13. Poupon RY, Poupon RE, Lebrec D, LeQuernec L, Darnis 
F (1981) Mechanisms for reduced hepatic clearance and 
elevated plasma levels of bile acids in cirrhosis. A study 
in patients with an end-to-side portacaval shunt. Gastroen- 
terology 80 : 1438-1444 

14. Sherlock S, Walshe V (1948) Blood cholates in normal sub- 
jects and in liver disease. Clin Sci 6:223-234 

15. Siciliano M, Barbesino G, Marra L, Milani A, Rossi L 
(1989) Long-term prognostic value of serum bile acids in 
liver cirrhosis : a prospective study. Z Gastroentero127 : 653- 
656 

16. Tobiasson P, Boeryd B (1980) Serum cholic and chenodeox- 
ycholic acid conjugates and standard liver function tests 
in various morphological stages of alcoholic liver diseases. 
Scand J Gastroenterol 15 : 657-663 

17. Vlahcevic ZR, Buhac I, Farrar JT, Bell CC Jr, Swell L 
(1971) Bile acid metabolism in patients with cirrhosis. I. 
Kinetic aspects of cholic acid metabolism. Gastroenterology 
60 : 491-498 

18. Vlahcevic ZR, Prugh MF, Gregory DH, Swell L (1977) 
Disturbances of bile acid metabolism in parenchymal liver 
cell disease. Clin Gastroenterol 6 :2543  

Received: April 6, 1993 
Returned for revision: June 4, 2993 
Accepted: July 22, 1993 

Dr. J. Collazos 
Servicio de Medicina Interna 
Hospital de Galdakao 
E-48960 Vizcaya 
Spain 


