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ABSTRACT

Plasma lipid and lipoprotein profile was determined in 12 cirrhotics, 15 patients with cirrhosis and
hepatocellular carcinoma (HOC) and 20 healthy volunteers. When compared with controls plasma total
cholesterol (IC), high density lipoprotein cholesterol (HDLC), high density lipoprotein phospholipids
(HDLPL), HDLPL/PL levels were low, phospholipid (PL) was normal and HDLC/TC and PLJTC wero
high in cirrhosis. In cirrhotics with HOC, TO, PL, PL/TC levels were elevated while HDLC, HDPL,
HDLC/TC and HDLPL/PL were normal. A comparison within the patient groups showed that in
cirrhosis alone, the levels of TO, HDLO, PL, HDLPL and HDLPLJPL were lower and PL/TC level was
higher than in cirrhotics with HOC. Plasma albumin levels showed a negative correlation with PLJTO
and a positive correlation with HDL-cholesterol in cirrhosis. In cirrhosis with HOC plasma,
phospholipid levels showed a significant negative correlation with total bilirubin and alanine amino
transferase. The variations in the level of plasma lipids and lipoproteins may assist in describing the
nature of these two forms of liver disease (JPMA 42: 260, 1992).

INTRODUCTION

Plasma lipid levels vary with the stage of liver disease and associated complications. Plasma
cholesterol levels are high in hepatocellular carcinoma (HCC) and low in cirrhosis!~. Low cholesterol
levels in cirrhotics and insignificant changes in HCC reported by Taylor and Balmgboye4 were contrary

to the findings of Ayoola5 in the same community and Alpert et al’ in Ugandans. The present study is a
comprehensive investigation of plasma lipids and high density lipoprotein patterns and their correlation
with other liver function tests in cirrhotics with or without HCC.

PATIENTS AND METHODS

Twenty-seven patients (15 males and 12 females) aged 39-86 years with liver disease were studied at
the liver unit of University College Hospital, Ibadan, Nigeria. Twelve patients had cirrhosis and 15
cirrhosis with HCC. Diagnosis was based on clinical features (icterus, ascites, hepatomegaly or
decreased liver size) and histological findings at liver biopsy. Patients with HCC were not on any
cytotoxic drugs at the time of study. Twenty healthy volunteers (11 males, 9 females) served as
controls. Patients and control subjects were of the same socioeconomic status. After an overnight fast,
venous blood samples were taken from the controls and the patients in bottles containing dry Na2
EDTA for lipids and lithium and heparin for liver function tests.

Biochemical determinations

High density lipoprotein (HDL) was isolated from the other lipoproteins by a modification of the

method described by Burstein and Samaille’. The supernatant containing HDL was removed by



pipetting and stored with the remaining plasma at -20°C until analysed. HDL phospholipids (HDLPL)

and plasma total phospholipids (PL) were determined by the method described by King and Wootton®.
HDL cholesterol in the supernatant and the plasma total cholesterol were also determined by the

modified Liebermann Burchard reaction as described by Searcy and Berquiseg. Other biochemical tests

included alkaline phosphataselo, alanine aminotransferase (ALT) 11, total bilirubinlz, total protein and
albumin by the Biuret and Bromocresol method, respectively. For each assay, a commercial quality
control (Wellcome reagents) and a pooled plasma control of known values were always included.
Results were acceptable only when determined values were within the specified values.
Histological investigations

3

Histological diagnosis was based on the criteria described by Scheuer!?.
Statistical methods

Analysis of variance (ANOVA) and the student’s t-test were used to compare paired values and the
differences with a P <0.05 regarded as significant. Pearson perfect correlation coefficient was used to
assess the strength of association between lipid levels and liver function tests.

RESULTS

The mean ages in both controls and patients with cirrhosis alone were similar but significantly lower
than those with cirrhosis and 11CC (P <0.001). The mean body weights were similar in cirrhosis alone
and cirrhosis with HCC but significantly lower than the corresponding control values (P< 0.001). liver
function tests In cirrhosis alone, plasma total proteins, albumin and alanine aminotransferase (ALT)

were significantly reduced when compared with the controls (Table I).
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Total bilirubin concentration was significantly increased (P<0.05) while the difference in ALP was not
significant. In cirrhosis with HCC the albumin vulue showed a significant reduction (p<0.05) while the
slight increases in total protein and ALT levels were not significant when compared with the
corresponding control values. Total bilirubin and ALP levels were significantly elevated (P<0.05;
P<0.001 respectively). Mean total protein, albumin, total bilirubin, ALP and ALT levels in cirrhosis
with HCC were significantly higher than the corresponding values in the patients suffering from
cirrhosis alone (Table I). The variations in the mean values of the liver function tests of the different
groups were also found to be significant using one way ANOVA (P<0.05).
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Table II shows the plasma lipid and lipoprotein concentration in different groups. A multiple
comparison using one way ANOVA showed that the variations in the mean values of different groups
(control 1 and 2) were significant. In cirrhosis alone, total cholesterol and HDL cholesterol values
were significantly reduced when compared with the corresponding control values. However, there was
a significant increase in the ratio HDLC/TC. In cirrhosis with HCC, the TC was significantly increased
while HDLC and HDLC/TC ratio were not significantly different from the control values. Statistical
comparisons also showed that the TC and HDLC in cirrhosis with HCC were significantly higher than
the corresponding levels in cirrhosis alone, while the slight difference in HDLC/TC was not significant.
The mean values of PL, HDLPL and the ratio HDLPL/PL in cirrhosis alone were low when compared
with the corresponding control values but the reduction in PL was not statistically significant. The ratio
PL/TC in cirrhosis alone showed a significant increase (P<0.05) (Table II). In cirrhosis with HCC, PL
and PL/TC ratio were significantly elevated while the changes in HDLPL and HDLPL/PL ratio were
not significant when compared with the corresponding control values. Mean values of PL, HDLPL and
ratio HDLPL/PL were significantly increased in cirrhosis with HCC when compared with the
corresponding values in cirrhosis alone. However, the increase in the ratio PL/TC was higher in
cirrhosis alone (P<0.05). In all groups, there were no significant correlations between age and any of
the lipid parameters.

Correlation between liver function tests and plasma lipid and lipoprotein

Alkaline phosphatase was positively correlated with the ratio HDLC/TC (r=0.527; P<0.05) ad
negatively correlated with the PL level (r=0.492; P<0.05) only in the control group. The plasma
albumin showed a significant negative correlation with PL/TC (r=0.574; P<0.05) in cirrhosis, a
negative correlation with HDLC in control (r=-0.472 P<0.05) and a positive correlation n cirrhosis
(r=0.784; P<0.001). Alanine amino transferase (ALT) was positively correlated with TC (r = 0.635;
P<0.001) and PL (r = 0.503; Pc 0.05); but negatively correlated with HDLC/TC (r = 0.567; P<0.001)
and HDLPL/PL (r =-0.512; P<0.05) ratios in control subjects. Total protein showed a significant
negative correlation with PL (r = 0.556; Pc 0.05) in cirrhosis with HCC and phospholipid was
correlated positively with total bilirubin (r = 0.743; Pc0.001) and ALT (r = 0.548; P<0.05) in cirrhosis
alone.

DISCUSSION
The observed biochemical abnormality of liver function tests in cirrhosis and in cirrhosis with HCC are
well known. The elevated values of ALP observed in cirrhosis with PLCC in this study is a recognised

finding14. Biochemical changes in cirrhosis are different from those in cirrhosis with 11CC; in the
former, ALP value was within the normal range. Reduced levels of albumin, total protein and alanine



aminotransferase (ALT) in cirrhosis when compared with the levels in cirrhosis with HCC could be
related to the advanced stage of hepatocellular damage in cirrhosis. The increase in the mean total
cholesterol in cirrhosis with HCC have been related to a malignant obstructive lesion of the biliary tree.

The loss of negative feedback mechanism for cholesterol regulaltion15 as well as an increase in

cholesterol synthesis by undifferentiated hepatocellular carcinoma cells'® may be responsible for the
hypercholesterolemia in cirrhosis with HCC. HDL-cholesterol and HDL cholesterol/total cholesterol
levels in cirrhosis with PLCC were not significantly different from the control values. These

observations are in disagreement with the decreased HDL-cholesterol reported by Haechem et al'’. In
cirrhosis alone, total cholesterol and HDL-cholesterol values were reduced and this may be due to

cellular necrosis in cirrhosis'®. A positive correlation observed between albumin and HDL-cholesterol
in cirrhosis further confirms the above suggestion. However, the ratio HDL-cholesterol/total cholesterol
was increased in cirrhosis when compared with the control value, but did not show any significant
variation when compared with the level in cirrhosis with HCC. This could suggest that the ratio HDL
cholesterol/total cholesterol was maintained in cirrhosis with or without 11CC. The observed changes
in phospholipid level in these two diseases are of much interest. Phospholipid level showed an increase
in cirrhosis with HCC, while the levels of HDL-phospholipid (HDLPL) and HDL
phospholipid/phospholipid (HDLPL/PL) were normal when compared with the control values. The
increase in phospholipid may be due to a malignant obstructive lesion of the biliary tree as has also
been suggested above for the changes in cholesterol level in cirrhosis with 11CC. Total phospholipid
level in cirrhosis alone was not significantly different from the values for the control. This was not
expected in a disease associated with extensive hepatocellular damage; thus this observation is contrary

to the findings of a reduced phospholipid level in cirrhosis'?2!. However, HDL- phospholipid level
was reduced in cirrhosis and therefore the ratio HDL phospholipid/phospholipid (HDLP/PL) was also
reduced when compared with the control values. A comparison within the patient groups also showed
that phospholipid levels were reduced in cirrhosis alone when compared with the corresponding levels
in cirrhosis with HCC. The ratio PL/TC was Increased in cirrhosis alone when compared with the
values in cirrhosis with 11CC and the control. A negative correlation between albumin and PL/TC in
cirrhosis further confirms this observation. It is evident that there are differences in lipid profiles
between cirrhosis and cirrhosis with 11CC and this could relate to the extent of liver damage in these
conditions. Although the patients with cirrhosis were on the average slightly younger than those with
cirrhosis plus 11CC, the age difference could not explain the differences in lipid profiles observed in
two groups as the results showed no significant correlation between age and any of the lipid parameters
in different groups. Similarly there is no sex bias in our observations as we observed no sex-related
differences in lipid profiles in the different groups. This study clearly defines the lipid and lipoprotein
profiles in our community and emphasises the importance of deranged liver function in lipoprotein
metabolism in liver diseases.
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