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1. INTRODUCTION 

Primary biliary cirrhosis (PBC) is a progressive, chronic cholestatic liver dis­
ease, mostly affecting middle-aged females and originally considered to be rare 
and almost invariably fatal (Ahrens et al. 1950). 

The term PBC was coined by Ahrens in 1950 to emphasize the intrahepatic, 
non-suppurative nature of cholestasis (Ahrens et al. 1950). The development of 
a reproducible indirect immunofluorescence assay for antimitochondrial anti­
bodies (AMA) has indicated that PBC is not such a rare disease (Walker et al. 
1965). AMA is a serological hallmark of PBC, and positivity of the test is 
highly referred to the PBC possibility. It has been shown that 30-50% of pa­
tients may be asymptomatic at the time of the diagnosis (Christensen et 
al. 1980; James et al. 1981; Roll et al. 1983; Eriksson & Lindgren 1984; Lof-
gren et al. 1985; Nyberg & Loof 1989; Danielsson et al. 1990; Jeffrey et al. 
1990; Inoue et al. 1995). 

Despite the reporting of many large series of patients, the etiology of PBC 
still remains obscure (Kaplan 1987). Several etiological factors have been sug­
gested, triggering abnormal immune response (Minuk et al. 1987; Stemerowicz 
et al. 1988; Hopf et al. 1989; Morshed et al. 1992; O'Donohue et al. 1994; 
Vilagut et al. 1994; Butler et al. 1995), but none of them is widely accepted. 
Certainly, genetical factors could also be important. Different HLA associa­
tions have been found in the world, depending on the regional background 
(Gores et al. 1987; Manns et al. 1991; Underhill et al. 1993; Seki et al. 1993; 
Donaldson et al. 1994; Mehal et al. 1994; Onishi et al. 1994; Mella et al. 
1995). A highly significant proportion of patients with PBC carrying HLA-
DRw8 is found in several studies (Gores et al. 1987; Manns et al. 1991; Un­
derhill et al. 1993; Gregory et al. 1993; Mehal et al. 1994). 

There have been several systematic studies of the epidemiology of PBC. 
Most attempts have been made in Northern Europe (Eriksson & Lindgren 1984; 
Lofgren et al. 1985; Danielsson et al. 1990). Unfortunately, there are still no 
planned epidemiological studies of PBC in East-European countries, including 
Estonia. Therefore, a retrospective epidemiological study was done, comprising 
the period of 1973-1992 to establish the incidence and prevalence of PBC in 
Estonia. Study was continued prospectively until March 15th 1996. Such an 
investigation was necessary for the creation of a well-functioning data-base of 
Estonian patients with PBC, which allows to follow up the course of the disease 
and to predict its outcome, using immunological and fibrogenetic markers. Pa­
tients with PBC were characterized by using other clinical, laboratory and his­
tological parameters as well. 

In the second part of the study, the incidence of antinuclear antibodies 
(ANA) in patients with PBC and their significance to the course of the disease 
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was investigated. This marker was investigated, whereas about 5-10% of pa­
tients with PBC have no AMA and in a part of them ANA could be found using 
the immunofluorescence method. Since the course of PBC is heterogeneous, the 
ANA might be one of those markers, indicating an favourable or unfavourable 
outcome possibility or response to the treatment. 

In the third part of the research, two fibrogenesis markers, i.e. aminoterminal 
propeptide of procollagen type IH (PIIINP) and hyaluronan were studied. These 
markers were chosen, because there are few data of concerning their parallel 
detection in patients with PBC. Some authors have suggested that their deter­
mination could be valuable and should give important clinical information 
(Ramadori et al. 1991; Nyberg et al. 1992; Poupon et al. 1994; Guechot et al. 
1994). PIIINP and hyaluronan reflect different changes in the liver tissue. It is 
not finally clear whether their measurement could give additional data for the 
evaluation of the disease process. Nevertheless, the assessment of fibrogenetic 
markers might diminish the liver biopsy necessity and give information in the 
follow-up of PBC patients, especially about their responsiveness to the treat­
ment. 
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2. REVIEW OF LITERATURE 

2.1. Epidemiology and characteristics of patients with primary 
biliary cirrhosis 

2.1.1. Prevalence and incidence 

The first study about the epidemiology of primary biliary cirrhosis (PBC) was 
performed by Hamlyn and Sherlock (1974) who examined deaths due to PBC. 
It was estimated to account for up to 2 per cent of patients dying from liver cir­
rhosis (Hamlyn & Sherlock 1974). There have been several epidemiological 
studies conducted in the world so far (Triger 1980; Hamlyn et al 1983; 
Eriksson & Lindgren 1984; Triger et al. 1984; Sasaki et al. 1985; Lofgren et al. 
1985; Moreno-Sanchez et al. 1990; Robson et al. 1990; Caballero Plasencia et 
al 1990; Witt-Sullivan et al. 1990; Danielsson et al. 1990; Myszor & James 
1990) indicating that the prevalence of PBC varies between countries and be­
tween districts within the same country (Triger 1980). So far, the highest 
prevalence has been found in Sweden and North-East England (Lofgren et al. 
1985; Danielsson et al 1990; Myszor & James 1990), being 151 per million in 
North Sweden (Danielsson et al. 1990), and the lowest in Australia and Asia 
(Chan et al. 1990; Jeffrey et al 1990; Ilan & Shouval 1992; Watson et al. 
1995). In a study, performed in Sheffield, geographical clustering of PBC cases 
between different districts in the same town were found. It was suggested that 
different water supply could be responsible for this (Triger 1980). 

The annual incidence of PBC is at the present time 5.8-15.0 per million 
(Eriksson & Lindgren 1984; Lofgren et al. 1985; Moreno Sanchez et al. 1990; 
Danielsson et al. 1990; Witt-Sullivan et al. 1990; Caballero Plasencia et al 
1991). PBC has previously been regarded as being very rare, but recent reports 
show that the prevalence and incidence of PBC may be increasing (Lofgren et 
al 1985; Moreno-Sanchez et al 1990; Myszor & James 1990; Danielsson et al. 
1990; Witt-Sullivan et al. 1990; Caballero-Plasencia et al 1991). It could be, 
either a true high occurrence of the disease due to the environmental factor or 
infection, or it could be a consequence of better laboratory screening (there is a 
shift from symptomatic patients to asymptomatic ones during the past decade), 
greater awareness of the disease and efficient and properly functioning medical 
registers (Danielsson et al. 1990; Myszor & James 1990). 

No epidemiological studies in East-European countries have been done so 
far. Data on the largest epidemiological studies performed in the world, are pre­
sented in Table 1. 
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Table 1 
Epidemiological studies of PBC in the world 

Investiga­ Investiga­ Incidence Prevalence/per No. of Main investiga­
tion area tion period /per mil­

lion 
million patients tor 

Picardy, 1975-1984 2.6 13 31 Sevenet(1986) 
Spain 
Cities in 1977-1981 4.0 23 Triger (1984) 
Europe 
South Gra­ 1976-1989 4.1 36.4 Caballero 
nada, Spain Plasencia (1991) 
Navarra, 1974-1987 25.15 50 Borda (1989) 
Spain 
Madrid, 1974-1988 7.45 45.5 54 Moreno 
Spain Sanchez(1990) 
Sheffield, 1977-1979 5.8 54 34 Triger (1980) 
UK 
Ontario, -1987 3.26 22.39 225 Witt-Sullivan 
Canada (1990) 
Malmö, 1973-1982 13.7 92 33 Eriksson (1984) 
Sweden 
Örebro, 1976-1983 14 128 18 Lofgren (1985) 
Sweden 
North-East 1965-1987 19.8 128.5 471 Myszor (1990) 
England 
Newcastle- 1972-1977 10 144 (industrial 117 Hamlyn (1983) 
upon-Tyne, area) 
England 37 (rural area) 
Northern 1973-1982 13.3 151 111 Danielsson 
Sweden (1990) 

PBC is more common in women who have about ten times higher incidence 
than men and account for 90 per cent of cases (Triger et al. 1984; Jeffrey et al. 
1990; Rydning et. al. 1990; Inoue et al. 1995). The cause for PBC prevalence in 
women is not known. Due to the marked female preponderance of the disease, 
clinical studies for the establishment of the differences in the course of PBC 
between males and females are not numerous. Among them, in one study it was 
established that the course of the disease in the two sexes is similar (Lucey et 
al. 1986), but men suffer less commonly from pruritus, and more frequently 
PBC is diagnosed in them on routine blood tests screening (Triger et al. 1984; 
Lucey et al. 1986). Rubel with co-authors (1984) found that male patients have 
higher serum alkaline phosphatase activities and a lower frequency of the oc­
currence of piecemeal necrosis, as compared to women. A Japanese study con­
cluded that male patients with PBC tend to have more favourable prognosis, 
comparing with female patients (Shibata et al. 1990). 
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The age of onset is between 20 and 80 years, with the peak incidence be­
tween 40 and 60 years of age (Sherlock & Scheuer 1973, Mistry & Seymour 
1992). In older patients (over 65 years old) PBC could be less marked both in 
the number of symptoms and in the progression of serum bilirubin (Lehman et 
al. 1985; Mayama et al. 1990). 

2.1.2. Clinical features 

In approximately two-thirds of the patients, pruritus and fatigue are the initial 
symptoms, followed months to years later by jaundice and pigmentation which 
are late features of the disease (Sherlock & Scheuer 1973, Christensen et al. 
1985; Rydning et al. 1990; Mistry & Seymour 1992; Laurin & Lindor 1994; 
Inoue et al. 1995). Pruritus can also develop at the same time with jaundice in 
20 per cent or after jaundice in 8 per cent of patients (Sherlock & Scheuer 
1973). Patients with PBC had frequently xantelasmas and xanthomas which are 
caused by chronic cholestasis and cholesterol accumulation in the blood. In a 
small part of patients the disease could present initially with symptoms of an 
advanced liver disease, manifesting as variceal hemorrhage, ascites and hepatic 
encephalopathy (Hamlyn & Sherlock 1974, Sherlock & Scheuer 1973). 

Intestinal bile salt deficiency marginally impairs fat absorption in PBC pa­
tients (Ros et al. 1984; Lanspa et al. 1985), leading to the development of the 
malabsorption syndrome. Hepatic osteodystrophy is one of the serious late 
complications, leading to chronic disability, due to the osteoporotic fractures 
and pain syndrome (Almdal et al. 1989; Shiomi et al. 1994; Laurin & Lindor 
1994). Reasons for the development of osteoporosis are several: liver disease 
itself as it causes a lack of fat-soluble vitamins and calcium due to chronic 
cholestasis (Bengoa et al. 1984; Wills & Savory 1984; Fonsesca et al. 1987; 
Van Berkum et al. 1990; Guanabens et al. 1990; Lindor 1993; McCaughan & 
Feller 1994); belonging to the female sex as women prevail among the patients 
with PBC; diminished osteoblasts function and treatment with such an im­
munosuppressive agent as prednisolone (Hodgson et al. 1985; Stellon et al. 
1987; Mitchison et al. 1988; Guanabens et al. 1990; Mitchison et al. 1992; 
Crippin et al. 1994). Osteodystrophy in PBC is strongly correlated to the dura­
tion of the liver disease (Guanabens et al. 1990; Van Berkum et al. 1990; 
Hodgson et al. 1993). 

In several studies, approximately 50 per cent of the patients were diagnosed 
at an early, asymptomatic stage of the disease (Eriksson & Lindgren 1984; Lof­
gren et al. 1985; Nyberg & Loof 1989; Danielsson et al. 1990; Jeffrey et al 
1990; Inoue et al 1995). Those patients have no liver disease associated 
symptoms as pruritus, jaundice, ascites, varices, pigmentation, hepatomegaly 
and splenomegaly. Usually asymptomatic patients are discovered by routine 
medical examination, mostly due to the other autoimmune diseases. They have 

12 



AMA and could have an increased activity of alkaline phosphatase as well. The 
finding of AMA at a titre 1:40 or more is strongly suggestive of PBC even in 
the absence of symptoms and the presence of normal alkaline phosphatase 
(Mitchison et al. 1986). 

Up. to 80 per cent of patients may have one or more symptoms or signs of an 
associated autoimmune extrahepatic disorder (Murray-Lyon et al. 1970; Clark 
et al. 1978; Crowe et al. 1980; Keeffe 1987; Nyberg & Loof 1989; Jeffrey et al. 
1990; Clark & Sack 1991; Laurin & Lindor 1994; Inoue et al. 1995). Autoim­
mune disorders, most frequently associated with PBC, are Sjogren's syndrome, 
rheumatoid arthritis, CREST syndrome, scleroderma, autoimmune thyreoiditis 
and fibrosing alveolitis, which are sometimes subclinical (Wolke et al. 1984; 
Bescwick et al. 1985; Wallaert et al. 1986; Modena et al. 1986; Uddenfeldt & 
Danielsson 1986; Wallace et al. 1987; Powell et al. 1987; Spiteri & Clarke 
1989; Spiteri et al. 1990; Rydning et al. 1990; Tsianos et al. 1990; Krowka et 
al. 1991; Uddenfeldt et al. 1991; Horita et al. 1992; Thompson et al. 1994; 
Inoue et al. 1995). It should be pointed out that sometimes the joint symptoms 
may even dominate in the clinical picture (Uddenfeldt & Danielsson 1986; 
Goldenstein et al. 1989; Danielsson et al. 1990). Gallstone disease occurs in 
20-30% of the patients (Lofgren et al. 1985; Chan et al. 1990). 

Hepatocellular carcinoma was initially thought to be a rare complication of 
PBC, but retrospective studies of patients revealed that a part of those patients 
are at risk of this complication (Melia et al. 1984; Nakanuma et al. 1990; 
Floreani et al. 1993; Farinati et al. 1994; Loof et al. 1994). Two studies have 
established a significant increase of the incidence of breast cancer (Wolke et al. 
1984; Goudie et al. 1985), however the other studies have not confirmed it 
(Witt-Sullivan et al. 1990; Floreani et al. 1993; Loof et al. 1994). 

2.1.3. Laboratory data 

Based on numerous cellular and humoral immunity studies, autoimmune reac­
tions are thought to play a central role in the development of PBC (Kaplan 
1987). The most imposing evidences are the demonstration of AMA and an ab­
normal expression of major histocompatibility class II antigens on biliary epi­
thelium in patients with PBC (Spengler et al. 1988; Baum 1989; Berg & Klein 
1992; Bassendine & Yeaman 1992; Laurin & Lindor 1994). AMA have been 
found in about 95 per cent of PBC patients and therefore they are highly spe­
cific of PBC, especially if they are at high titre (Sherlock & Scheuer 1973; 
Kaplan 1987; Brenard & Geubel 1991; Berg & Klein 1992; Laurin & Lindor 
1994). 

Other abnormalities of immunity in PBC patients included humoral changes 
such as the occurrence of different non-specific antibodies, polyclonal hyper­
gammaglobulinemia, failure of conversion of IgM to IgG, hypocomplemen-
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temia, low IgE level and the presence of immune complexes (James et al. 1983; 
Bird et al. 1988; Minuk et al. 1989; Roberts-Thomson & Shepard 1990; Sun­
dewall & Lefvert 1990; Benbassat et al. 1992; Menendez-Caro et al. 1994, 
Chou et al. 1995). Abnormalities of cellular immunity include the presence of 
granuloma and defective suppressor T cell function in peripherial blood as well 
as in the inflammatory infiltrate around the damaged bile ducts (Meuer et al. 
1988; Van de Vater et al. 1989; Kram et al. 1990; Nouri Aria et al. 1991; 
Nakanuma et al. 1990; Vierling 1992; Onishi et al. 1993; Bjorkland et al. 1994; 
Martinez et al. 1995; Jones et al. 1995). 

The liver-related laboratory tests are compatible with cholestasis, with a 
greater rise of membrane-bound enzymes, alkaline phosphatase and y-glutamyl 
transpeptidase, as compared with the cytosolic enzymes, alanine or aspartate 
aminotransferase (Rydning et al. 1990; Mitchison et al. 1990; Ilan & Shouval 
1992; Inoue et al. 1995). Due to cholestasis, serum cholesterol and circulating 
bile acids are also increased (Batta et al. 1989; Rosenson et al. 1990; Miller 
1990; Crippin 1992). 

At the time of diagnosis, bilirubin is usually normal, but as the disease pro­
gresses, it becomes elevated. With an increasing extent of liver damage, the 
hepatocellular synthetic function also becomes impaired, manifesting as coagu­
lopathy and hypoalbuminemia. 

2.1.4. Histology 

The most frequently used histological classification was worked out by Scheuer 
(1967). It divides PBC into four histological stages. Stage I or peripor-
tal/cholangitic stage is characterized by patchy destruction of bile ducts which 
exhibit damaged epithelium surrounded by a dense infiltrate of chronic inflam­
matory cells, the principal components of which are T lymphocytes (Nakanuma 
et al. 1990). Non-caseating granulomas may be detected surrounding damaged 
bile ducts. Stage II, the periportal stage, is the stage of unfocused ductal prolif­
eration sometimes associated with periportal hepatitis. In stage III, changes of 
precirrhosis and fibrosis take place and there is a characteristic marked de­
struction of bile ducts. Changes of established biliary cirrhosis and the disrup­
tion of liver cell architecture are seen in stage IV, when typical features of PBC 
are lacking, making it difficult to distinguish from other types of biliary cirrho­
sis on histological grounds alone (Scheuer 1967; Scheuer 1988). Histological 
classification of PBC allows to differentiate patients into the non-advanced (I-
II stages) and advanced (III and IV stages) disease stage. This will make it eas­
ier to follow up the progression rate of the disease. 

Liver damage in PBC is non-diffuse. Therefore, in needle biopsy sometimes 
it is not possible to receive tissue from the damaged area. Therefore, in some 
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cases, it is difficult to confirm the disease morphologically and to determine the 
histological stage of PBC (Scheuer 1988). 

2.1.5. Natural history 

The natural history of PBC is variable. Generally in asymptomatic patients, the 
disease progresses slowly and has a better prognosis (James et al. 1981; Roll et 
al. 1983; Lofgren et al. 1985; Beswick et al. 1985; Nyberg & Loof 1989) than 
in symptomatic patients. Patients with PBC but without liver-related symptoms 
have a good prognosis until they remain asymptomatic. However, from the time 
that liver disease symptoms first appear, the rate of survival is similar to that of 
patients with symptomatic PBC and significantly worse than the normal age-
and sex-matched population (Balasubramaniam et al. 1990; Mitchison et al. 
1990; Kaplan 1990; Mahl et al. 1994). The coexistence of autoimmune disease 
(Beswick et al. 1984), hepatomegaly, or histological grades HI, IV are associ­
ated with a more rapid progression in the asymptomatic patients (Mitchison et 
al. 1990). 

A over 10-year follow-up study of 279 patients with PBC demonstrated that 
the mean predicted survival time from the time of the diagnosis is twice as long 
for patients without symptoms compared to symptomatic patients (Mahl et al. 
1994). 

Patients with hepatobiliary symptoms have an average survival period from 
the time of the diagnosis of about 7-15 years (Roll et al. 1983; Christensen et 
al. 1985; Rydning et al. 1990; Mahl et a. 1994). 50% of mortality in the symp­
tomatic group in a 10-year study were found (Eriksson & Lindgren. 1984). The 
prognosis is especially poor in the presence of clinical features of the advanced 
liver disease, such as jaundice, malnutrition, ascites, hypoalbuminemia and cir­
rhotic stage on biopsy (Roll et al. 1983). Serum bilirubin is the most important 
prognostic factor: when the level exceeds 34 jimol/l, the mean survival is 4 

years (90 percent confidence limits, 3-6 years) and at levels >170 jimol/l, the 
mean survival is reduced to 1.5 years (Shapiro et al. 1979). In an extensive 
Japanese multicentre study the most frequent causes of death were hepatic fail­
ure and/or gastrointestinal bleeding, which affected 78.3% of the patients who 
died (Inoue et al. 1995). 

A number of models have been derived, based on the Cox regression analy­
sis of a range of clinical, laboratory and histological indices, in order to predict 
the prognosis in an individual patient (Roll et al. 1983; Christensen et al. 1985; 
Dickson et al. 1989; Christensen et al. 1993; Goudie et al. 1989; Rydning et al. 
1990; Inoue et al. 1995). Most frequently the Mayo model, based on patients' 
age, total serum bilirubin and serum albumin concentrations, protrombin time 
and severity of oedemas, has been used (Dickson et al. 1989). 
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Although different variables are analysed in models, the bilirubin level re­
mains the most important prognostic indicator (Shapiro et al. 1979; Christensen 
et al. 1980; Roll et al. 1983; Beswick et al. 1985; Nyberg & Loof 1989; Goudie 
et al. 1989; Rydning et al. 1990; Murtaugh et al. 1994). Such analyses have 
proved valuable in assessing the effects of treatment and in the optimum timing 
of liver transplantation (Bonsei et al. 1990; Neuberger et al. 1990). 

Whereas in most earlier worked-out models, data about the patients with 
PBC, who did not receive treatment, were used, a requirement for new models 
is especially important. For instance, Poupon et al. (1994) have indicated that 
in PBC patients treated with ursodeoxycholic acid (UDCA), high bilirubin con­
centration loses its predictive value for prognosis. It is replaced by hyaluronan 
and PIIINP (Poupon et al. 1994). Which markers could be useful for predicting 
the outcome in patients, treated with such immunosuppressive drugs as predni­
solone and azathioprine is not known yet. 

2.2. Antinuclear antibodies in primary biliary cirrhosis 

Antibodies to nuclear constituents are a common features of systemic rheumatic 
diseases and autoimmune liver disorders (Nakamura et al. 1985; Czaja et al. 
1994). Different ANA patterns show remarkable but not absolute disease asso­
ciations (Nakamura et al. 1985). In some diseases ANA may have a prognostic 
value (Kelley et al. 1989). 

AMA are not detectable in about 5-10% of patients with clinical and 
pathological features of PBC (Kaplan 1987, Gershwin & Mackay 1991). For 
these reasons, autoantibodies of other specifities could be useful as supple­
ments to the diagnosis of PBC with ANA being a frequent finding among them. 
Using indirect immunofluorescence on rat liver tissue sections, ANA were 
found in 24-31% of patients (Doniach & Walker 1972; Christensen et al. 1980; 
Cassani et al. 1985; McMillan et al. 1987; Nickowitz et al. 1994). However, 
using cells with large nucleus (HEp-2 or HeLa cells) as a substrate for im­
munofluorescence, the sensitivity for the detection of ANA has been increased 
in PBC to 35-58% (Powell et al. 1984; Bernstein et al. 1984; Cassani et al. 
1985; McMillan et al. 1987; Chou et al. 1995). ANA patterns include nuclear 
dots, fine speckled, homogeneous, nucleolar, anti-centromere and perinuclear 
ones (Bernstein et al. 1984). Among them, two distinct ANA, one giving a 
membrane-like pattern of positivity and the other, seen as multiple nuclear dots 
(MND) by immunofluorescence, have been demonstrated to be specifically as­
sociated with PBC and thus proposed as alternative markers in the AMA-
negative cases (Tartakowsky & Worman 1995). The prevalence of MND-ANA 
is 6-27% (Powell et al. 1984; Bernstein et al. 1984; Cassini et al. 1985; 
Szostecki et al. 1990; Hansen et al. 1991) and the antibody seems to be associ­
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ated with cases with lachrymal dysfunction (Bernstein et al. 1984; Cassini et al. 
1985). It was shown that the pattern of nuclear dots is caused by autoantibodies 
directed against a soluble 100 kD protein (Sp-100 antigen) (Szostecki et al. 
1987). 

A small number of patients with rheumatic disorders but without obvious 
signs of PBC were also found to have anti-Sp 100 antibodies (Szostecki et al. 
1990). As other autoimmune diseases are often associated with PBC, those pa­
tients may develop overt PBC at a later stage of rheumatic disorder (Szostecki 
et al. 1990). 

A subset of ANA that stain the nucleus in a rimlike fashion on immunofluo­
rescence microscopy recognize proteins of the nucleus envelope. The most fre­
quently recognized nuclear envelope antigen in these patients is an integral 
membrane protein with molecular mass of 210 kD (Courvalin et al. 1990). The 
prevalence of anti-gp-210 in patients with PBC ranged from 10 to 52% (Ruffati 
et al. 1985; Lozano et al. 1988; Lassoued et al. 1990; Nickowitz et al. 1994; 
Tartakowsky & Worman 1995). In a large series of 150 patients with PBC, 
those positive for gp-210 were significantly less commonly affected by asthe­
nia, arthralgias, associated extrahepatic diseases and the Raynaud phenomenon 
(Lassoued et al. 1990). The presence of perinuclear ANA (against gp-210 or 
lamin B receptor) had a sensitivity of 11% and specificity of 100% for PBC and 
may be useful in diagnosing PBC cases without AMA and in identifying pa­
tients with an increased incidence of associated rheumatoid arthritis (Nickowitz 
et al. 1994). 

Occurrence of anticentromere antibodies in PBC patients is associated with 
the presence of scleroderma-like features (Raynaud's phenomenon and sclero-
dactyly) as found by most investigators (Bernstein et al. 1984; Modena et al. 
1986; Prost et al. 1987; McHugh et al. 1990), but not at all (Chan et al. 1994). 

Ben Ari et al. (1993) have first described the four cases of ANA-positive 
AMA-negative patients with high cholestatic indices and liver biopsy sugges­
tive to PBC, and suggested the term autoimmune cholangiopathy in those cases. 
Those patients responded quite well to the prednisolone treatment (Ben-Ari et 
al. 1993). Later it was found, that the AMA-negative patients with severe cho­
lestasis had also significantly higher smooth muscle antibody titres and lower 
serum IgM and aspartate aminotransferase activities than the AMA-positive 
controls (Michiletti et al. 1994). Taylor et al. (1994) found at the same time 
that AMA-negative ANA-positive patients did not respond to prednisolone and 
azathioprine treatment. The AMA-negative group patients were slightly 
younger on the average (50 vs. 55 years) than AMA-positives (Goodman et al. 
1995). Since the only consistently distinguishing feature among these patients 
are the autoantibody (AMA and ANA) profile, and they otherwise have virtu­
ally identical clinical and histopathologic features, autoimmune cholangiopathy 
can be considered to be the same as AMA-negative PBC (Goodman et al. 1995, 
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Lacerda et al 1995). Whether those patients respond better to the predniso-
lone/azathioprine treatment or UDCA treatment is not exactly known yet. 

So far, there have been no studies, dealing with the outcome peculiarities in 
the ANA-negative and ANA-positive groups of patients with PBC. In addition, 
no studies have been done, dealing with ANA dynamical determination in PBC 
patients. 

2.3. Markers of fibrogenesis in primary biliary cirrhosis 

Most chronic liver diseases are accompanied by biochemical reactions and 
morphological changes, termed fibrosis. In general, this may be defined as the 
deposition of connective tissue to a higher than normal extent (Chojiker & 
Brenner 1988; Johnson 1996). It is clearly established that hepatic fibrogenesis 
is an active process in which connective tissue synthesis is stimulated in both 
mesenchymal and parenchymal liver cells (Burt 1992; Friedman 1993; Gress-
ner & Bachem 1994; Gressner 1996). 

In the normal liver, the de novo production of extracellular matrix is mini­
mal (Friedman et al 1985; Bissell et al. 1990; Johnson 1996). When the extra­
cellular matrix is replaced by an abnormal matrix, as in hepatic fibrosis and 
cirrhosis, diminished liver function occurs (Bissell et al. 1990; Schuppan 1990; 
Gressner 1991; Johnson 1996). 

Fibrotic changes can be determined by the morphological examination of the 
liver, but this approach cannot be used to assess accurately the activity of colla­
gen synthesis at any given point of time. Thus, the development of biochemical 
markers of hepatic fibrosis might allow a promising diagnostic approach for the 
identification and quantitation of this process (Gressner 1987; Goldberg & 
Brown 1987; Wu & Danielsson 1995). Among them, serum hyaluronan and 
aminoterminal propeptide of procollagen type III (PIIINP) as useful prognostic 
markers have been recommended (Eriksson & Zettervall 1986; Niemela et al 
1988; Neuberger 1989; Nyberg et al 1992; Teare et al. 1993). They are valu­
able whereas it is possible to measure them in serum. In some liver diseases it 
has been shown that their dynamic determination could indicate responsiveness 
to the treatment (Weigand et al 1984; Ballardini et al. 1984; McCullough et al. 
1987; Risteli et al. 1988; Schuppan 1991; Trinchet et al. 1992; Capra et al 
1993; Camps et al. 1993; Guechot et al 1994; Teran et al. 1994; Ueno et al. 
1995). 

Procollagens are synthesized intracellularly and have extension peptides at 
both amino and carboxy ends of the molecule (Burgeson & Nimni 1991). The 
aminoterminal peptides are precursor-specific segments, which are cleaved off 
by specific proteases and released into the blood circulation during the conver­
sion of procollagen into collagen (Schuppan 1990; Burgeson & Nimni 1991). 
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Since procollagen peptides are liberated in stoichiometric amounts during the 
conversion of procollagen into collagen and persist for some time in the body, it 
has been suggested that the procollagen level reflects the intensity of the con­
nective tissue formation in the liver (Timpl & Glanville 1981). Type III is the 
predominant collagen type in hepatic fibrosis and only in late cirrhosis is type I 
predominant (Rojkind & Martinez-Paloma 1976; Seyer et al. 1977; Rojkind et 
al. 1979; Murata et al. 1984; Aycock & Seyer 1989). 

Bile and urine seem to be the major excretion routes of PIIINP and its deg­
radation products. The biliary excretion of propeptide seems to be quantita­
tively more important than its renal excretion (Raedsch et al. 1983; Bentsen et 
al. 1990). In large quantities it is a physiological function of the scavenger re­
ceptor in liver sinusoidal endothelial cells (Smedsrod 1988; Bentsen et al. 
1988; Melkko et al. 1994). Consequently, increased serum levels may be, at 
least in part, attributed to the compromised function in advanced liver fibrosis 
or in acute hepatic decompensation as a result of a reduced liver PIIINP extrac­
tion rate (Wu & Danielsson 1995). 

The original radioimmunological assay for PIIINP determination developed 
by Rohde et al. (1979) employs a heterogeneous antigen existing in two im-
munoreactive molecular sizes. One antigen resembles the intact triple-stranded 
aminopeptide in size (Colj_3; Mr=45000), the other resembles the globular do­
main of peptide (Col]-, Mr= 10000) believed to be a proteolytic degradation 
product of the intact molecule. In an assay worked out by Niemela et al. (1988) 
only intact procollagens was used, making this test system more specific to de­
termine the level of fibrogenesis. 

PIIINP concentration was significantly elevated in most patients with un­
treated chronic active hepatitis and cirrhosis (Niemela et al. 1983; Frei et al. 
1984; Weigand et al. 1984; Surrenti et al. 1987; van Zanten et al. 1988; Hay-
asaka et al. 1990; Gonzalez-Reimers et al. 1990; Misaki et al. 1990; Ramadori et 
al. 1991) and also in PBC (Eriksson & Zettervall 1986; Weigand et al. 1984; 
Nyberg et al. 1988; Babbs et al. 1988; Niemela et al. 1988; van Zanten et al. 
1988; Mutimer et al. 1989; Nyberg et al. 1992), but not in chronic persistent 
hepatitis patients (Frei et al. 1984; Weigand et al. 1984; Surrenti et al. 1987; 
Bell et al. 1989; Hayasaka et al. 1990; Ramadori et al. 1991). 

A good correlation between PIIINP and the extent of liver fibrosis as de­
termined by biopsy was found by various authors (Frei et al. 1984; Torres-
Salinas et al. 1986; et al. Gabrielli et al. 1989; Diodati et al. 1990; Trinchet et 
al. 1991; Muller et al. 1991; Trinchet et al. 1992; Gonzalez-Reimers et al. 
1992; Murawaki et al. 1994). As a matter of fact, most authors regard PIIINP as 
the most reliable serum marker for the ongoing fibrogenesis in the liver, rather 
than as an indicator of the fibrotic extent, since it is usually in normal range in 
inactive cirrhosis (McCullough et al. 1987; Hayasaka et al. 1990). Several 
authors have not found any significant difference in the serum levels of PIIINP 
between chronic active hepatitis and biopsy-proven cirrhosis (McCullough et 
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al 1987; Hayasaka et al. 1990; Gonzalez-Reimers et al. 1990), but PIIINP lev­
els were found to correlate with the clinical stage of the disease (McCullough et 
al. 1987). In PBC a significant correlation was found between serum PIIINP 
and the histological stage, the highest levels being found in patients with 
bridging fibrosis and cirrhosis (Eriksson & Zettervall 1986; Babbs et al. 1988; 
Mutimer et al. 1989; Niemela et al. 1988; Nyberg et al. 1992; Teare et al. 
1993). On the contrary, the serial determination of PIIINP in 18 patients, 
treated by cyclosporine or cyclosporine\prednisolone combination (followed up 
for 13 years) indicated that PIIINP is not reliable for predicting the histological 
progression (Beukers et al. 1988). 

Some authors described the clinical usefulness of the serial determination of 
PIIINP in the follow-up of patients with different chronic liver diseases, par­
ticularly in chronic active hepatitis (Weigand et al. 1984; Annoni et al. 1986; 
McCullough et al. 1987; Diodati et al. 1990; Wu & Danielsson 1995). It has 
been found that PIIINP has correlations with several clinical and biochemical 
characteristics of chronic liver diseases (e.g. in PBC patients). In different 
studies the correlated parameters are unlike (Eriksson & Zettervall 1986; Mu­
timer et al. 1989; Bell et al. 1989; Gabrielli et al. 1989; Gonzalez-Reimers et 
al. 1990; Trinchet et al. 1991; Nyberg et al. 1992; Gonzalez-Reimers et al. 
1992; Diaz et al. 1993) and in some studies the prognostic significance of 
PIIINP in chronic liver diseases has been established (Weigand et al. 1984; 
Gonzalez-Reimers et al. 1990; Bayerdorffer et al. 1991). By the Cox multivari­
ate analysis, it has been discovered that PIIINP has prognostic value for patients 
with PBC (Eriksson & Zettervall 1986; Babbs et al. 1988; Poupon et al. 1994). 
At the same time Mutimer with co-authors found that PIIINP did not give prog­
nostic information and it had no benefit over the existing conventional meas­
urements in routine management of this disease (1989). 

Immunosuppressive therapy (with prednisolone alone or in combination 
with azathioprine) significantly decreases serum PIIINP levels in both cirrhotic 
and noncirrhotic patients (Ballardini et al. 1984; Weigand et al 1984; 
McCullough et al. 1987; Hayasaka et al 1993). 

Hyaluronan is a high molecular weight polysaccharide which is widely dis­
tributed in the extracellular matrix, especially of soft connective tissues 
(Gressner & Haarmann 1988; Laurent 1987; Laurent & Fraser 1992; Johnson 
1996). It is synthesized in the plasma membrane of fibroblasts and other cells 
by addition of sugars to the reducing end of the polymer, whereas the nonreduc-
ing end protrudes into the pericellular space (Fraser & Laurent 1989; Laurent & 
Fraser 1992; Gressner 1994). Polysaccharide is catabolized locally or carried by 
lymph to lymph nodes or into general blood circulation, from where it is 
cleared by the endothelial cells of the liver sinusoids (Fraser & Laurent 1989; 
Laurent & Fraser 1992; Ueno et al 1993). In hepatic sinusoidal capillarization, 
sinusoidal endothelial cells morphologically change and also seem to decrease 
hyaluronate degradation (Babbs et al. 1990; Ueno et al 1993). Hyaluronan is 
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taken up and metabolized in liver endothelial cells by means of a receptor 
(Laurent et al. 1986; Fraser et al. 1986; Forsberg & Gustafson 1991; McGary et 
al. 1993). Patients with high serum hyaluronan levels, 200 ng/ml or more, have 
liver cirrhosis with typical hepatic sinusoidal capillarization (Ueno et al. 1993). 

The pathophysiological mechanisms of hyaluronan increase in serum are not 
completely understood. The most probable hypothesis is that hyaluronan levels 
in serum reflect either an increased production and/or outflow from the tissues 
or a decreased elimination of polysaccharide by the liver endothelial cells or by 
other parts of the reticuloendothelial system or through the kidneys (Frebourg 
et al. 1986; Engström-Laurent 1989; Laurent & Fraser 1992). In cirrhosis, both 
hepatic secretion by sinusoidal endothelial cells and renal elimination are re­
duced, and the half-life of hyaluronan is prolonged in liver failure (Gressner 
1991). 

There are notably fewer clinical studies with hyaluronan than with PIIINP. 
Significantly increased hyaluronan was found in patients with chronic active 
hepatitis or cirrhosis (Engström-Laurent et al. 1985; Frebourg et al. 1986; 
Ramadori et al. 1991; Gibson et al. 1992; Ueno et al. 1993; Wu & Danielsson 
1995). Increased hyaluronan levels might be a sensitive indicator for the pre­
diction of cirrhosis and the progression of PBC (Nyberg et al. 1988; Nyberg et 
al. 1992). In alcoholic cirrhosis serum hyaluronan levels differed for the vari­
ous Pugh grades and were significantly higher in Pugh grade C (Gibson et al. 
1992). Indices of hepatocyte synthetic function, sinusoidal blood flow and de­
gree of intrahepatic shunting are independent predictors of serum hyaluronan in 
alcoholic liver disease. (Gibson et al. 1992). 

Statistical analysis of the data has revealed positive correlations between 
serum hyaluronan concentrations and several liver functional tests as galactose 
tolerance test, indocyanine green clearance, indocyanine green extraction, se­
rum prothrombin time, serum albumin, serum bilirubin, ASAT (Frebourg et al. 
1986; Nyberg et al. 1988; Ramadori et al. 1991; Nyberg et al. 1992; Gibson et 
al. 1992; Gibson et al. 1993). The serum hyaluronan appears to be associated 
more with liver function and portal hypertension than with the degree of the 
fibrotic process (Gressner 1991; Wu & Danielsson 1995). 

Serum hyaluronan increases in PBC merit special emphasis as there is a 
close relation between these levels and the histopathological changes in the 
liver (Nyberg et al. 1988; Nyberg et al. 1992; Floreani et al. 1994; Guechot et 
al. 1994), the clinical course of PBC (Nyberg et al. 1988; Nyberg et al. 1992) 
and other serum variables reflecting liver functions (Fraser et al. 1986; Nyberg 
et al. 1988; Nyberg et al. 1992; Guechot et al. 1994). Plebani with co-authors 
(1990) has found that hyaluronan concentration is useful to separate early PBC 
(stages I—II) from the advanced disease complicated by fibrosis or cirrhosis. In 
advanced cases, serum hyaluronan displays negative correlation with the sur­
vival time (Nyberg et al. 1992). Circulating hyaluronan levels in patients with 
PBC and chronic viral C hepatitis correlated well with the severity of liver fi-
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brosis (Guechot et al. 1994; Guechot et al. 1995). All these findings suggest 
that serum hyaluronan could be helpful in detecting and monitoring hepatic fi­
brosis, especially in PBC patients when it is measured dynamically (Nyberg et 
al. 1988). Hyaluronan seems to be a predictive factor for determining whether 
patients with PBC, treated with UDCA, enter the terminal phase of the disease 
(Poupon et al. 1994). 

The results of studies, performed in PBC patients are contradictory, and fre­
quently small amounts of patients have been studied. In addition, only few 
studies are dealing with a simultaneous PIIINP and hyaluronan measurement 
and the evaluation of their significance to the course of the disease (Ramadori 
et al. 1991; Nyberg et al. 1992; Poupon et al. 1994; Guechot et al. 1994). 
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3. AIMS OF THE STUDY 

1. Establish the incidence and prevalence of PBC in Estonia, peculiarities in 
distribution between the ethnic groups and districts 

2. Characterize PBC patients in Estonia 
3. Follow the long-time course of the disease and determine the markers which 

could be useful for predicting the outcome 
4. Verify the occurrence of ANA and their immunofluorescence patterns in 

patients with PBC, using tissue sections and cultured cells as antigen 
substrates and ascertain whether there are some ANA patterns which could be 
important for diagnosing PBC, especially in AMA-negative cases 

5. Identify clinical, laboratory and prognostic differences between ANA-negative 
and ANA-positive PBC patients 

6. Find out PIIINP and hyaluronan correlations with clinical, laboratory and 
histological features of PBC and their connections with short and long-term 
outcome. 
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4. PART I: EPIDEMIOLOGY OF PRIMARY BILIARY 
CIRRHOSIS IN ESTONIA (PAPERS I, IY) 

4.1. Patients and methods 

The investigation area was the Republic of Estonia. The population is fairly 
stable and 1,526,177 inhabitants lived in Estonia on 31st December 1992 (end 
of the retrospective epidemiological study). 62.6 percent of the inhabitants were 
of the Finno-Ugric origin, 35.2 percent of Slavic origin and 2.2 percent of other 
origin according to the data of National Census in 1989. 

In the course of the epidemiological study an attempt was made to recognize 
all patients in whom PBC had been suspected in years 1973-1992. Firstly, in 
1986 informative circulars were sent by Division of Gastroenterology, Depart­
ment of Internal Medicine, University of Tartu to all district hospitals with a 
request to send all patients with probable PBC to Tartu for further investiga­
tions. Additionally, at the same time all gastroenterologists were asked to send 
information about all patients with PBC registered since 1973. Secondly, case 
histories of all patients with positive AMA results (with titre more than 1:40) 
during the period of 1978-1992 were reexamined at the Laboratory of Immu­
nology, University of Tartu (Walker et al. 1965). During this period more than 
9.000 sera were analysed and 83 were AMA-positive. Sixty-four of them met 
the conventional criteria for PBC diagnosing. (Sherlock & Scheuer 1973; 
Kaplan 1987). The diagnosis of PBC was based on the presence of the estab­
lished clinical, biochemical, serological criteria and diagnostic or compatible 
liver biopsy findings (Sherlock & Scheuer 1973; Kaplan 1987). Also three pa­
tients with positive ANA reactions (AMA-negative), but with clinical, labora­
tory and histological data highly suggestive of PBC were included in the pres­
ent study. The AMA test was not performed in two cases because there were no 
opportunities to detect autoantibodies in Estonia before 1978. In those cases 
clinical, laboratory (alkaline phosphatase more than two times above the upper 
reference value) and histological data of PBC were required. 

After completing the epidemiological study in 1992, the collection of data 
on new PBC patients continued. Earlier registered patients with PBC were also 
under observation. Two sources of information were used, i.e. Department of 
Internal Medicine, University of Tartu and Division of Gastroenterology, Tal­
linn Central Hospital. Since 1994 AMA tests have been performed in the Tal­
linn Central Hospital too. During the period of December 31, 1992 until March 
15, 1996, 28 new cases of PBC were diagnosed in Estonia. Altogether, 97 cases 
of PBC have been diagnosed in Estonia since 1973. Data of all those patients 
(n=97) were included in the patients analysis. 
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All the patients were evaluated for symptoms and signs. Several biochemical 
studies, including bilirubin, alkaline phosphatase, transaminases, cholesterol, 
total protein, albumin and globulin were done and immunoglobulins were 
measured. AMA were positive in 87 (91.6%) of 95 studied patients. Five out of 
eight AMA-negative patients had a high titre of ANA (antigen substrate — tis­
sue sections), and clinical, laboratory and histological features highly con­
firmed the PBC diagnosis. 

Patients were classified asymptomatic if no clinical symptoms or signs at­
tributed to liver disease (pruritus, jaundice, pigmentation, hepatomegaly, sple­
nomegaly, ascites and variceal bleeding) were found. Extrahepatic diseases of 
biliary tree were excluded by endoscopic retrograde cholangiopancreatography 
and/or ultrasonography. Upper gastrointestinal tract endoscopy was done in all 
patients for the evaluation of oesophageal varices. Both procedures were done 
at the time of the diagnosis and were repeated in case of need. 

Liver biopsy specimens were available in 93 patients (95.9%) at the time of 
diagnosis. All liver specimens were reevaluated and the diagnosis confirmed by 
using the established histological criteria (Scheuer 1988). Liver biopsy was not 
available in four patients. If liver biopsy specimen was not available, a positive 
titre of AMA (> 1:40) with an increased activity of alkaline phosphatase (more 
than two times above the upper reference value) was required for the PBC di­
agnosis. 

Patients survival data and the causes of death were obtained from regional 
physicians or hospitals when the patients died. All patients were treated, most 
of the time, with prednisolone or with a combination of prednisolone and 
azathioprine. During the last two years, UDCA treatment was started in 27 pa­
tients. 

The significance of differences was evaluated with the chi-square test. The 
Spearman rank correlation coefficient was used for correlation analysis. The 
Kaplan—Meier estimated survival curve was used for the survival analysis 
(Kaplan & Meier 1958). Only the survival data of the patients who had died 
due to the liver disease-related reasons (liver coma, variceal haemorrhages, 
liver cancer) were included in the final survival analysis. Stepwise regression 
analysis was used to estimate the factors influencing the survival. P<0.05 was 
considered statistically significant. 

4.2. Results 

During the period of 1973-1992, 69 cases of PBC were diagnosed in Estonia. 
The mean annual incidence was 2.27±1.4 per million, being 3.93 in the last 
year of the investigation (Fig. 1). On 31st December 1992, 41 patients were 
alive, giving the point prevalence of 26.9 per million (Fig. 2). Significant dif­
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ferences among the various regions of Estonia were found (Fig 3). The highest 
prevalence was in the Viljandi County, being 123 per million on 31st December 
1992 (8 cases of PBC among 64,885 inhabitants of this district, p < 0.0001). 

As the study was continued until 15th March 1996, data on the 97 patients 
were used in the following analysis. Of the 97 PBC cases diagnosed so far, 76 
patients were of the Finno-Ugric origin and 21 of Slavic origin (p>0.05). 92 
were female and 5 male, yielding a male/female ratio 1:18.4. Mean age at the 
moment of diagnosis was 55.6±10.4 years (range 32-84 years) (Fig. 4). 61 out 
of 92 female patients (66.3%) were postmenopausal, the others being premeno­
pausal. 

The symptomatic period preceding the diagnosing of PBC was 2.1±1.95 
years (range 0.1-10 years). Table 2 summarizes the clinical signs and symp­
toms at the time of the diagnosis. Most frequent symptoms and signs were 
pruritus, hepatomegaly, jaundice and pigmentation. Signs of portal hyperten­
sion were rare. 

Table 2 
Clinical characteristics of primary biliary cirrhosis (n=97) 

Symptom or sign No. of pa­
tients 

Percentage 

Pruritus 77 79.4 
Hepatomegaly 58 59.8 
Jaundice 51 52.5 
Pigmentation 47 48.4 
Fatigue 46 47.2 
Abdominal pain 42 43.4 
Xanthomas 33 34.0 
Arthralgias 31 31.9 
Weight loss 26 26.8 
Palmar erythema 24 24.7 
Teleangiectasia 20 20.6 
Back pain 13 13.4 
Oesophageal varices 13 13.4 
Oedema 12 12.4 
Splenomegaly 8 8.2 
Ascites 8 8.2 

In 61 out of 82 symptomatic patients (74.4%) itching was the first symptom 
while 9 (11%) patients were jaundiced. Itching and jaundice developed at the 
same time in 12 (14.6%) patients. In 40 out of 53 patients who were followed 
up at least for 5 years jaundice developed as follows: in 30.2% during the 1st 
year, in 60.4% during the 3rd year and in 75.5% during the 5th year. 

Musculosceletal and joints systems complaints were found in 32 (33%) and 
36 (37%) patients during the course of the disease, respectively. 13 PBC pa­

26 



tients had back pain at the time of the diagnosis. During the course of the dis­
ease it developed in another 18 patients. On the contrary, arthralgias were early 
symptoms in patients with PBC, preceding the development of the liver disease 
associated symptoms up to 10 years in some cases. 

Associated autoimmune conditions were reported in 34% of PBC patients 
(Table 3). Among them most frequent ones were keratoconjunctivitis sicca and 
Raynaud's signs. 

Table 3 
Associated autoimmune and other disorders (n=97) 

Disease or disorder No. of patients Percentagi 

Autoimmune disorders 33 34.0 
Keratoconjuctivitis sicca 11 11.3 
Raynaud's signs 7 7.2 
Lichen planus 6 6.1 
Rheumatoid arthritis 4 4.1 
Autoimmune thyroid disease 4 4.1 
Systemic sclerosis 4 4.1 
Systemic lupus erythematosus 2 2.1 
Fibrosing alveolitis 1 1.0 
Hemolytic anemia 1 1.0 
Psoriasis 1 1.0 
Dermatomyositis 1 1.0 
Ankylosing spondylitis 1 1.0 

Other disorders 7 7.2 
Breast cancer 4 4.1 
Hypernephroma 1 1.0 
Ovarial cancer 1 1.0 
Colon cancer 1 1.0 
Stomach cancer 1 1.0 

Altogether, seven patients (7.2%) gave a history of extrahepatic cancer: 
breast cancer in three, stomach cancer in one, colon cancer in one, ovarial can­
cer in one and breast cancer together with hypernephroma in one patient. All 
breast cancers had been operated on before PBC was diagnosed. Besides, six 
patients had benign breast tumors. 

In 26 out of 97 patients (26.8%) gallstones in the gallbladder at some time of 
the course of the disease were diagnosed. As a rule, those patients had no his­
tory of biliary colics (silent stones). In 12 out of 26 patients the gallbladder had 
been removed before PBC was diagnosed whereas abnormal liver functional 
tests were connected with the presence of gallstones. 
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Fig. 1. Incidence of primary biliary cirrhosis in Estonia (1973-1992). 
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Fig. 2. Prevalence of primary biliary cirrhosis in Estonia (1973-1992). 
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Fifteen patients (15.5%) were classified as asymptomatic at the time of the 
PBC diagnosis. Laboratory data on symptomatic and asymptomatic patients are 
shown in table 4. Only bilirubin and alkaline phosphatase were different in 
those patients. During the mean 5.2±3.9 years of the follow-up in 7 out of 15 
asymptomatic patients (47%) symptoms developed and 3 died (all deaths were 
liver disease associated). 

Table 4 
Laboratory data on symptomatic and asymptomatic PBC patients 

Parameters Asymptomatic patients Symptomatic patients 
(n=15) Mean±SD (n=82) Mean±SD 

P 

Age (years) 51.6±9.1 56.4±10.5 >0.05 

Bilirubin ((imol/1) 15.7±7.6 64.8±58.3 <0.00001 

Alkaline phosphatase (U/1) 808±494 1610±994 <0.05 
Cholesterol (mmol/1) 7.6±2.1 9.0±3.8 >0.05 
ASAT (U/1) 69±37 87±48 >0.05 
ALAT (U/1) 69±41 77±76 >0.05 
Total protein (g/1) 89.0±9.4 86.4±9.3 >0.05 
Albumin (g/1) 44.8±5.8 41.0±7.7 >0.05 
Globulin (g/1) 45.6±6.9 44.9±8.4 >0.05 
Sedimentation rate (mm/h) 37± 15 40±6 >0.05 
IgM (g/1) 8.1±5.0 5.3±4.6 >0.05 
IgG (g/1) 17.9±6.3 16.7±7.0 >0.05 
IgA (g/1) 3.0±0.9 3.0±1.7 >0.05 
Follow-up period (years) 5.2±3.9 4.3±3.9 >0.05 

Eighty-seven out of 95 patients (91.6%) were AMA-positive at a titre 1:40 
or more. The activity of alkaline phosphatase was elevated in 94 of the 97 pa­
tients (97%) at the time of the diagnosis. Increased values of alanine and aspar­
tate aminotransferase were found in 86 (87%) patients. Bilirubin was higher 

than 34 jxmol/1 (2 mg/dl) in 55 (56.7%) and more than 69 |nmol/l (4 mg/dl) in 
27 (27.8%) patients at the time of the diagnosis. Low albumin level (<35 g/1) 
was detected in 12 (12.4%) patients. Immunoglobulins were determined in 71 
patients. IgM was higher than normal in 50 (70.4%) patients, IgG in 29 (40.8%) 
and IgA in 17 (23.9%) patients. 

Hepatitis B surface antigen (HBsAg) was detectable in two patients and 
HCV antibodies were found in four cases during the course of the disease. 

In 78 out of 93 cases (83.4%) liver biopsy finding was diagnostic for PBC. 
There were 6 cases of PBC in the first stage (7.7%), while 21 (26.9%) were 
found in the second stage, 27 (34.6%) in the third stage and 24 (30.8%) patients 
in the fourth stage. In 15 cases it was impossible to classify with the histologi­
cal stage due to small specimens. 

The clinical presentation of male patients was similar to that of female pa­
tients, except that they complained of less fatigue than females at the time of 
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diagnosis (p<0.05). Premenopausal and postmenopausal female patients with 
PBC differed in several aspects. Postmenopausal patients had at the time of the 
diagnosis more weight loss (p<0.05), splenomegaly (p<0.05), oesophageal vari­
ces (p<0.05), more advanced histological stages (p<0.01) than the premeno­
pausal patients. At the same time premenopausal patients had higher alanine 
aminotransferase activity than the postmenopausal patients (p<0.05). Sympto­
matic period before the diagnosis of PBC was significantly longer in post­
menopausal patients than premenopausal ones (2.3±2.1 and 0.8±1.2 years, re­
spectively, p<0.001). Postmenopausal PBC patients' survival was significantly 
lower than in premenopausal patients since the time of the diagnosis (mean 
4.2±3.4 and 8.1 ±5.3 years, respectively, p<0.05). 

All patients were followed up from 0.1 to 20.4 years (mean 2.85 years). 38 
patients died during the follow-up period: 22 of liver coma, 7 of bleeding of 
esophageal varices, 2 of liver carcinoma and 4 of non-liver associated disease 
(gastric cancer, car accident, stroke, arrhythmia). It was not possible to estab­
lish the cause of death in three cases. The mean survival time from the diagno­
sis of PBC was 5.5±4.5 years (range 0.1-20.4 years) and from the development 
of the first symptom associated with the liver disease 7.8±4.65 years (range 
1.4-22.3 years). The overall estimated five-year survival was 78.1%. The esti­
mated survival of patients with PBC is indicated in figure 5. Statistically sig­
nificant rank correlations between the survival time and different clinical and 
biochemical markers are demonstrated in table 5. Patients with low survival had 

higher age, higher bilirubin concentration and y-globulin relative concentration, 
but lower albumin values. They also had a more advanced histological stage, 
more ascites, oesophageal varices, oedema and insignificant or no hepa­
tomegaly at the time of the diagnosis. None of the patients died in the first his­
tological stage. The patients in the fourth histological stage had shortest sur­
vival time, being on the average 3.1 ±2.8 years. Survival, depending on the dif­
ferent histological stages, has been shown in table 6. 

Using the stepwise regression analysis, old age (p<0.05) and high bilirubin 
concentration (p<0.05) were established to be associated with poor outcome. 
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Table 5 
Spearman's rank correlations between the survival (liver-disease-associated 

deaths) and different parameters. 

Clinical or laboratory parameter Rank correlation coefficient jd 

Age -0.4148 <0.05 
Bilirubin -0.4287 <0.05 
Albumin +0.4374 <0.05 
y-globulin (relative%) -0.395 <0.05 
Histological stage -0.4128 <0.05 
Hepatomegaly -0.5540 <0.01 
Ascites -0.5639 <0.01 
Oesophageal varices -0.5230 <0.01 
Oedema -0.3606 <0.05 
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Fig. 5. Kaplan-Meier estimated survival curve for primary biliary cirrhosis patients 
(n=97). 
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Table 6 
Survival of PBC patients belonging to the different histological stages (only deaths 

due to the liver disease included) 

Histological stage No. of patients Deaths Mean (years) Range (years) 
I stage 6 0 (0%) 
II stage 21 9 (42.9%) 8.0±5.9 1.2-20.4 
III stage 27 6 (22.2%) 6.5±5.0 1.2-12.8 
IV stage 24 11 (45.8%) 3.1±2.8 0.1-7.9 
Not classified 15 4 (26.7%) 5.6±1.1 4.0-6.7 

4.3. Discussion 

The present study is dealing with the incidence, prevalence and clinicopa-
thological features of PBC in Estonia. As PBC is a liver disease in which the 
treatment with liver transplantation is especially effective, the collection of 
PBC patients into the database is extremely necessary. 

So far, the real prevalence of PBC is not known in the former East-European 
socialist countries. Only a few data about the epidemiology of PBC concerning 
Finno-Ugric peoples (including Finns) are published (Triger et al. 1984, Salu­
pere et al. 1987). 

The prevalence and incidence of PBC is low in Estonian population as com­
pared with other European countries (Eriksson & Lindgren 1984; Löfgren et al. 
1985; Myszor & James 1990; Danielsson et al. 1990). The point prevalence 
was 26.9 per million. Nevertheless, two peaks of incidence were found: first in 
1978, when AMA testing was first applied in Estonia. The second elevation 
was in 1986. It could be explained by the distribution of an informative circular 
to all district hospitals. Since that year the PBC incidence has remained at a 
relatively stable level, being 5-7 new PBC cases per year. The highest number 
of PBC cases was diagnosed in 1993. It could be explained by an especially 
intensive education program in the field of PBC in Estonia (due to the con­
tinuation of a prospective epidemiological study). 

In spite of a thorough search for new patients, PBC seems to be a rare dis­
ease in Estonia. One of the reasons for such a low prevalence of PBC in Estonia 
could be an insufficient use of routine screening methods (AMA, activity of 
alkaline phosphatase) at district hospitals. This may have led to an underdiag­
nosing of asymptomatic cases of PBC. For instance, during the past 10 years 
the percentage of asymptomatic PBC cases in studies carried out in Western 
Europe has increased to 70% (Eriksson & Lindgren 1984; Lofgren et al. 1985; 
Nyberg & Loof 1989; Danielsson et al. 1990; Jeffrey et al. 1990; Inoue et al. 
1995) if compared to 15.5 per cent in Estonia. A greater use of screening meth­
ods rather large differences in the distribution of PBC in Estonia. The highest 
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prevalence was 123.3 per million in the Viljandi County in southern Estonia. 
The region is rural and its population is mainly engaged in grain-growing and 
cattle-breeding. It is of interest that 3 out of 8 patients with PBC from the Vil­
jandi County, were living in Abja-Paluoja, a small town with 1747 inhabitants. 
Thus we could calculate an extremely high PBC prevalence for this town — 
1717 per million. In some respect it could be explained by a relatively stable 
population situation in this area. All those patients have been living in the Abja-
Paluoja area almost all their life. Some environmental factors could have 
played a role during such a long period. Certainly, genetic factors could also be 
taken into account. One familial case: daughter and mother have been found in 
our study population. Both live in Abja-Paluoja. 

It has been supposed that PBC is more frequent in industrial areas (Hamlyn 
et al. 1983). However, no higher prevalence of PBC was found in northeast 
Estonia if compared with the overall prevalence of PBC in Estonia. Evidently, 
relatively unfavourable environmental situation does not seem to play a no­
ticeably significant role in the occurrence of PBC. 

In the Estonian population high female prevalence (18.4:1) was revealed if 
compared with the female/male ratio commonly found in Western Europe 
(Sherlock & Scheuer 1973; Triger et al. 1984; Nyberg & Loof 1989; Dan­
ielsson et al. 1990). It is not easy to explain such a discrepancy. However, since 
asymptomatic PBC is prevalent in men and the course of the disease is fre­
quently atypical in men (Triger et al. 1984), the low number of asymptomatic 
cases in our material could be one of the reasons for such discrepancy. 

The clinical presentation of PBC in males was similar to that of females, 
except that men had less fatigue noticed. As only one man died due to PBC 
during the follow-up period, the comparison of the clinical course of male and 
female patients was impossible. 

It is also important to note that in postmenopausal patients the disease dif­
fered in several aspects if compared with premenopausal females. Obviously in 
postmenopausal patients PBC had progressed already into a more advanced 
stage as they had more often splenomegaly, esophageal varices and weight loss 
and their histological stage was worse at the moment of the diagnosis. Probably 
the overall duration of the disease was longer in postmenopausal patients. It 
could be added that at the same time cytolysis was much more expressed in 
premenopusal females. It is difficult to explain it, but higher estrogen levels 
could be one of the possible causes. 

The clinical features of PBC patients in Estonia were typical of those previ­
ously reported (Sherlock & Scheuer 1973; Triger 1980; Christensen et al. 1980; 
Jeffery et al. 1990; Danielsson et al. 1990; Ilan & Shouval 1992). Pruritus was 
the most prevalent symptom in patients with PBC. As the symptomatic period 
preceding the diagnosing of PBC was relatively long (more than 2 years), PBC 
had developed into an advanced stage already e.g. 59.8% of patients were 
jaundiced already at the time of the PBC diagnosis and in 65.4% of patients 
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liver histology data indicated the third or fourth stage by Scheuer (1988). Be­
fore PBC was diagnosed by gastroenterologists, most of the patients had con­
sulted once or more other physicians (e.g. neurologist, endocrinologist, psychia­
trists, dermatologists) due to intensive pruritus. 

The clinical association of PBC with other autoimmune disorders is in 
agreement with earlier reports (Christensen et al. 1980; Nyberg & Loof 1989; 
Jeffrey et al. 1990). However, the frequency of keratoconjunctivitis sicca was 
lower than in other published series, possibly because Schirmer's test was not 
routinely performed in the assessment. Moreover, we found PBC associated 
with ankylosing spondylitis in a 53-year-old female. Such kind of an associa­
tion has not been described earlier. It is important to note that in PBC patients 
arthralgias could precede before the other PBC symptoms up to 10 years and 
some patients had been treated in the Division of Rheumatology before. There­
fore, in patients with long time arthralgias and abnormal liver functional tests, 
the occurrence of autoimmune liver disease can always be suspected. On the 
contrary, back pain which was found in 31 out of 97 patients with PBC during 
the course of PBC was rare at the time of diagnosis (13 out of 31). It was not 
more frequent in postmenopausal females than in premenopusal ones. Probably, 
it was mostly associated with the development of the advanced liver disease 
and in part due to a long-time prednisolone treatment. 

In asymptomatic patients, only alkaline phosphatase was significantly lower 
than in symptomatic patients, but aspartate and alanine aminotransferase ac­
tivities were comparable. However, in symptomatic patients the activity of al­
kaline phosphatase did not correlate with pruritus. Therefore, the other sub­
stances, released into the blood circulation due to cholestasis could be respon­
sible for pruritus. Histamin could be one of them (Gittlen et al. 1990). 

Most PBC patients had a very high alkaline phosphatase activity at the time 
of the diagnosis. A high percentage of patients with PBC had cytolysis, but it 
was at a moderate level. Therefore, high alkaline phosphatase values accompa­
nied by pruritus in female patients are highly suggestive of PBC. Liver syn­
thetic function (albumin synthesis) was decreased only in about 1/10 of patients 
at the time of diagnosing PBC. 

HBsAg and HCV-antibodies were rare in PBC patients. Other studies have 
reached to a similar conclusion (Brind et al. 1990; Pohjanpelto et al. 1991). 

It has been indicated that most asymptomatic patients with PBC become 
symptomatic during the course of the disease. Their prognosis is the same as in 
patients being symptomatic at the time of the PBC diagnosis (Neuberger 1989; 
Mitchison et al. 1990; Mahl et al. 1994). In our material, about 50% of patients 
developed symptoms during the follow-up period (mean 5.2 years) and three pa­
tients died. The survival time from the development of symptoms in asympto­
matic PBC patients and in symptomatic patients did not differ significantly. The 
asymptomatic status of patients with PBC is not so favourable as was thought 
earlier and in most cases the disease will progress continuously. 
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In 2.1% of patients liver carcinoma (one hepatocellular and one cholangio-
cellular) was diagnosed during the course of the disease. Certainly, small and 
asymptomatic liver carcinoma could be underdiagnosed in PBC patients, but it 
is obvious that liver carcinoma is not a frequent complication in patients with 
PBC as compared with alcoholic or viral cirrhosis patients. 

Breast cancer was not more frequent in our material than compared with 
some earlier published data (Wolke et al. 1984; Goudie et al. 1985). It is impor­
tant to add that six patients had benign breast tumors. It could be explained that 
changes in female sex hormone system are responsible for this (Eriksson et al. 
1989; Becker et al. 1991; Floreani et al. 1991; Pearce et al. 1993). 

Liver biopsy is very important for staging PBC patients and in connection 
with this to prognosticate the course of the disease (Roll et al. 1983; Chris­
tensen et al. 1985; Christensen et al. 1993). Liver biopsies were done in most 
cases by laparoscopical method for the present study as the method allows to 
visualize the liver. The specimens were taken from the most impressive dam­
aged area. The method also makes it possible to receive larger specimens than 
by needle biopsy, and as a result more portal tracts were found in histological 
samples. This all led to better staging opportunities, and only in 16.4% of cases 
it was impossible to decide the stage exactly (mostly specimens from the early 
study period) . 

A further point of interest was that in 12 out of 97 cases (12.4%) the diag­
nosis of PBC delayed due to the finding of gallstone disease. When after a sur­
gical intervention the liver functional tests did not normalize and the symptoms 
did not disappear one could suspect PBC. Thus, we recommend testing of 
AMA in all female patients before gallbladder surgery, especially if they have 
abnormal liver function tests before the operation. 

Two survival periods were studied in patients with PBC: one from the time 
of the diagnosis of PBC and the other from the development of the first symp­
tom. It was necessary as the period preceding the diagnosis of PBC was rela­
tively long. The survival data of PBC patients were lower than in several pub­
lished reports (Roll et al 1983; Nyberg & Loof 1989; Jeffrey et al. 1990; 
Rydning et al. 1990; Mitchison et al. 1990; Wiesner et al. 1991; Mahl et al. 
1994) as most patients were symptomatic at the moment of the PBC diagnosis. 
Patients in whom PBC was diagnosed in the period of 1973-1985 (before the 
distribution of the information circular) had an especially short survival period. 
Only 67.7% of the patients lived for more than 5 years. However, 87.5% of 
PBC patients diagnosed between 1986 and 1991 lived for over five years. Re­
cently, PBC has more frequently been diagnosed in patients with better clinical 
conditions than earlier. Also the positive influence of UDCA treatment during 
the last two years to the survival could be assumed in some patients. 

The reasons for death were similar to the earlier published results 
(Danielsson et al. 1990; Inoue et al. 1995). Most frequent causes were liver 
coma and haemorrhages from oesophageal varices, but liver carcinoma was 
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rare. Four patients, whose survival was difficult to be associated with liver dis­
eases were excluded from the survival analysis. It is possible that in some re­
spect those deaths are connected with PBC, especially those which were caused 
by stroke and heart arrhythmia. 

Several markers correlated well with poor survival. Using stepwise regres­
sion model, the survival of patients with PBC was independently connected 
with old age and high bilirubin levels. In several models it has been found that 
those factors, besides other ones (e.g. histological stage), are important to prog­
nosticate a poor outcome (Schapiro et al. 1979; Roll et al. 1981; Christensen et 
al. 1985; Dickson et al. 1989; Goudie et al. 1989; Rydning et al. 1990; Chris­
tensen et al. 1993; Inoue et al. 1995). It has been supposed that bilirubin is an 
especially useful marker and its measurement could be informative to follow up 
the course of PBC in discrete patients and to include them in a liver transplan­
tation program (Neuberger et al. 1990). In the present study the histological 
stage also correlates with the survival period, but in the present multiple re­
gression analysis it loses its significance. Perhaps in follow-up studies the role 
of liver biopsy (as an invasive method) will decrease in the future whereas PBC 
progression could be detected enough exactly with a serial determination of 
bilirubin. In addition, coagulation failure in an advanced liver disease and un­
even liver damage could sometimes make it difficult to perform liver biopsy 
and interpret its data. 
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5. PART II: SIGNIFICANCE OF VARIOUS 
ANTINUCLEAR ANTIBODY PATTERNS AND 

ANTIMITOCHONDRIAL ANTIBODIES IN THE 
COURSE OF PRIMARY BILIARY CIRRHOSIS 

(PAPER II) 

5.1. Patients and methods 

This part of the study includes 69 patients with PBC, diagnosed in the period of 
1978-1994 at the Department of Internal Medicine, University of Tartu, Esto­
nia. 61 out of 69 patients were symptomatic at the time of the diagnosis. Such a 
number of patients were included in the study because the sera of those patients 
were available at that time (stored at -20°C at the serum bank of the Laboratory 
of Immunology). The mean age of patients was 55.0± 10.4 years (range 34-84, 
2 males, 67 females). Six patients were in the first, 16 in the second, 22 in the 
third and 25 in the fourth histological stage of the disease. 

Immunosuppressive treatment with prednisolone (40 patients), or with a 
combination of prednisolone and azathioprine (29 patients) was started after the 
diagnosis. 

In all 69 patients serum was taken at the time of the diagnosis. All patients 
were evaluated for symptoms and signs, and several biochemical and immu­
nological tests were done. In 37 patients blood was examined at least two 
times, the mean time between the first and the second determination of antinu-
clear antibodies (ANA) was 3.0±0.6 years. Altogether, 126 sera were tested. 

During the follow-up of patients (on the average 5.5±3.4 years), 32 out of 69 
patients with PBC died, 2 of them due to non-liver associated causes (car acci­
dent, stomach cancer). Those two patients were excluded from the outcome 
analysis. 

Also, 16 sera of the first degree relatives and one husband of the PBC pa­
tients were studied (mean age 39.4 years, 9 males, 8 females). Among the rela­
tives were 1 father, 1 mother, 7 sons, 5 daughters and 2 sisters of the patients 
with PBC. None of them had AMA test positive when immunofluorescence 
method on tissue sections was used. None of them had pruritus or any other 
liver disease associated symptoms. Their liver functional tests were also nor­
mal. One person had gallstones (silent), one had alopecia of unknown etiology, 
one had primary amenorrhea and one lung cancer. 

The control groups included 21 patients with autoimmune hepatitis (AH), 26 
patients with alcoholic liver disease (ALD), 13 patients with systemic connec­
tive tissue diseases (SCTD) represented by systemic lupus erythematosus (SLE) 
mainly, and 27 persons with irritable bowel syndrome (IBS). IBS patients had 
normal liver functional tests. No viral hepatitis markers (B, C) and autoantibod-
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ies were revealed. Other chronic diseases were absent. The diagnoses of AH, 
ALD, SLE and systemic sclerosis were based on conventional clinical, labora­
tory and histological criteria (Kelley et al. 1989; Leevy et al. 1994). Those 
control groups were all age- and sex-matched with the main study group. 

A1J sera were stored at -20 C° until testing. ANA were detected using air-
dried cryostat sections from rat kidney, mouse liver and stomach (Walker et al. 
1965), and HEp-2 cells as substrate at serum dilution 1:40. HEp-2 cells were 
grown on cover slips. The cells were fixed with 3.7% p-formaldehyde at room 
temperature for five minutes, followed by 100% methanol fixation at -20 C° for 
10 minutes and treated afterwards with 0.2% Triton-X at room temperature for 
five minutes. FITC conjugated goat antihuman IgG (y chain specific) antibody 
F(ab)2 fragment (Sigma, St. Louis, USA) at dilution 1:50 was used as the sec­
ond antibody. All washings were done with sterile phosphate buffered saline 
(PBS), containing 0.05% Tween 20. After the final washing the preparations 
were covered with other cover slips, and examined by fluorescence microscope 
Univar (Reichert, Germany) and photographed. 

The ANA patterns were divided as follows: multiple nuclear dots (MND), 
fine speckled, homogeneous, perinuclear, nucleolar and centromere (ACA) ac­
cording to the description by Bernstein with co-workers (1984). 

Statistical analysis was performed using the one-way analysis of variance 
(ANOVA) for parametric signs and the Kruskal-Wallis one-way ranks analysis 
for non-parametric signs. Differences between groups were tested with the 
Mann-Whiitney U test. The life-time analysis of survival was performed by the 
Kaplan—Meier method (Kaplan & Meier 1958). 

5.2. Results 

Using tissue sections as an antigen substrate ANA were revealed in 20 (29%) 
and AMA in 64 (93%) of PBC patients at the moment of the diagnosis. ANA 
reaction on tissue sections was also revealed in AH (57%) and in SCTD (85%) 
patients. Using HEp-2 cells as antigen substrate, more ANA-positive cases 
were detected among the PBC and AH patients: 70% and 62%, respectively. 
ANA were found in all five AMA-negative PBC cases: with MND pattern in 
two, fine speckled in one, homogeneous with MND in one and perinuclear in 
one patient. MND pattern was found in 29 out of 69 patients with PBC (42%), 
but also in two AH patients, and in one SCTD patient (table 7). In 13 out of 48 
PBC patients with ANA (27%), at least two different ANA patterns were seen. 
In addition to these findings, there was also a high frequency of homogeneous 
ANA pattern in AH (45%) and SCTD (77%) patients, and ACA pattern in 
SCTD patients (54%). 
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Table 7 
ANA and AMA findings in various chronic liver diseases, systemic connective tissue 

disease and irritable bowel syndrome patients 

PBC AH ALD SCTD IBS 
(n=69) (n=21) (n=27) (n=13) (n=29) 

Immunofluorescence on tissue sections 
Antinuclear antibody positive 20 (29%) 12 (57%) 1 (4%) 11 (85%) 2 (7%) 
Antimitochondrial antibody 64 (93%) 1 (5%) 0 1 (8%) 0 
positive 
Immunofluorescence on HEp-2 cells 
Antinuclear antibody positive 48 (70%) 13 (62%) 1 (4%) 11 (85%) 2 (7%) 
(all patterns) 
Fine speckled 6 (9%) 2(10%) 1 (4%) 0 1 (3.5%) 
Homogeneous 7 (10%) 9 (43%) 0 10 (77%) 1 (3.5%) 
Nucleolar 2 (3%) 3 (14%) 0 1 (8%) 0 
Perinuclear 11 (16%) 0 0 1 (8%) 0 
Centromeric 7 (10%) 3 (14%) 0 7 (54%) 0 
Multiple nuclear dots 29 (42%) 2(10%) 0 1 (8%) 0 

PBC — primary biliary cirrhosis, AH — autoimmune hepatitis, ALD — alcoholic liver 
disease, SCTD — systemic connective tissue disease, IBS — irritable bowel syndrome 

Clinical and laboratory data of ANA-negative and ANA-positive patients are 
presented in Tables 8 and 9. 2/3 of patients had itching and about half had 
jaundice at the time of testing ANA. ANA-negative patients had higher sedi­
mentation rate (p<0.05), more frequently ascites (p<0.05) and variceal haemor­
rhages (p<0.05), but other clinical and laboratory features were similar 
(p>0.05). No differences in histological stages were found. There were no more 
associated autoimmune diseases in the ANA-positive group (p>0.05). 

AMA-negative ANA-positive (5 patients) and AMA-positive patients with 
PBC (64 patients) did not differ in clinical, laboratory and histological features 
from each other (p>0.05). 

ACA-positive patients had more frequently the Raynaud phenomenon and 
scleroderma than ACA-negative PBC patients (p<0.05). Sicca syndrome was 
not statistically significantly more frequent in MND-ANA-positive patients 
than in MND-ANA-negative ones. MND-ANA-positive patients complained of 
more fatigue (p<0.05). No associations between the perinuclear ANA and joint 
symptoms were found (p>0.05), but patients with perinuclear ANA had higher 
IgM values than perinuclear ANA-negative patients (9.1 ±5.1 g/1 vs. 5.8±2.5, 
p<0.05). 
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Table 8 
Clinical features of ANA-positive and ANA-negative PBC patients 

ANA-positive ANA-negative p 
patients patients (n=21) 
(n-48) 

Pruritus 35 (73%) 16 (76%) >0.05 
Jaundice 24 (50%) 10 (48%) >0.05 
Fatigue 20 (42%) 13(62%) >0.05 
Abdominal pain 21 (44%) 6 (29%) >0.05 
Hy perpi gmentati on 23 (48%) 8 (28%) >0.05 
Xanthelasmata 20 (42%) 7 (33%) >0.05 
Arthralgia 14 (29%) 9 (43%) >0.05 
Back pain 4 (8%) 2 (10%) >0.05 
Weight loss 12(25%) 7 (33%) >0.05 
Hepatomegaly 28 (58%) 14 (67%) >0.05 
Splenomegaly 4 (8%) 2(10%) >0.05 
Ascites 1 (2%) 2(10%) <0.05 
Oesophageal varices 3 (6%) 4 (19%) >0.05 
Haemorrhages ex varices 0 (0%) 2(10%) <0.05 
Oedema 4 (8%) 4(19%) >0.05 
Length of symptom, period (years) 1,9±2.0 2.0±2.5 >0.05 
Length of follow-up period (years) 5.7±3.4 4.8±3.3 >0.05 

Table 9 
Laboratory data on ANA-positive and ANA-negative PBC patients 

ANA-positive pa­ ANA-negative pa­ P 
tients (n=48) tients (n=21) 

Age (years) 54±9 57±12 >0.05 

Bilirubin (|imol/l) 52±40 60±57 >0.05 

Alkaline phosphatase (U/1) 1490±1036 1464±917 >0.05 
ASAT (U/1) 96±40 84±48 >0.05 
ALAT (U/1) 112±84 88±76 >0.05 
Cholesterol (mmol/1) 9.1 ±3.8 9.9±4.4 >0.05 
Total protein (g/1) 88±9 88±9 >0.05 
Albumin (g/1) 43±6 41 ±6 >0.05 
Globulin (g/1) 45±8 47±9 >0.05 
SR (mm/hi) 37±14 47±14 <0.05 
IgM (g/1) 5.6±3.5 7.4±7.0 >0.05 
IgG (g/1) 16.7±6.7 20.1 ±7.9 >0.05 
IgA (g/1) 3.0±1.7 3.1 ±1.5 >0.05 
Fat excretion (g/24h) 9.6±8.6 14.1±13.2 >0.05 

The survival period from the time of diagnosing PBC (and ANA measure­
ment) was longer in ANA-positive patients than in ANA-negative ones, 6.3 and 
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3.3 years respectively (p<0.02). The Kaplan—Meier survival curve was differ­
ent in those groups, especially during the first five years of the follow-up 
(Fig. 6). At the same time the period between the development of the first 
symptom and diagnosing of PBC was similar in both groups (1.9 and 2 years, 
p>0.05, respectively). There were no statistically significant differences in his­
tological stages at the beginning of the study and in the treatment regime be­
tween ANA-negative and ANA-positive patients group (p>0.05) during the 
course of the disease. 
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Fig. 6. Kaplan-Meier estimated survival curves for ANA-positive (—) and ANA-
negative (• ) primary biliary cirrhosis patients (n=69). 

In 37 patients (26 ANA-positive and 11 ANA-negative at the moment of the 
diagnosis) ANA were determined repeatedly during the course of the disease. 
ANA pattern did not change in 19 out of 26 (73%), changed in two out of 26 
(6%), and ANA disappeared in five out of 26 persons (19%). During the fol­
low-up period ANA did not develop in any patients who were ANA-negative at 
the time of the diagnosis. None of the patients developed liver cancer during 
the follow-up. No differences were found between those patients who lost or 
preserved ANA. 

Two out of sixteen relatives of patients with PBC had ANA. In one case, 
homogeneous ANA pattern was found, another had MND-ANA. In the former 
case with the father of a PBC patient, lung cancer was diagnosed soon after the 
immunological investigation and the father died. In the second case, a 35-year-
old son of a PBC patient, alopecia of unknown etiology has been diagnosed. 
Liver function tests were normal in both cases and liver biopsy was not per­
formed for that reason. 
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5.3. Discussion 

In the course of the study ANA were detected in PBC patients, using two sub­
strates for immunofluorescence method, tissue sections and HEp-2 cell line. 
The results of the study confirm earlier investigations by other authors 
(Bernstein et al. 1984; Powell et al. 1984; Cassani et. al. 1985; McMillan et al. 
1987), indicating that ANA can be determined in chronic liver disease patients, 
especially in PBC sera more frequently if HEp-2 cells are used instead of fro­
zen rodent tissue sections. Thus, the use of HEp-2 cells increases the ANA test 
sensitivity. In PBC, the use of HEp-2 cells as antigenic substrate for ANA is 
especially essential, because MND-ANA, thought to be characteristics of PBC, 
are hard to be detected in tissue sections. Another antibody staining pattern, 
detectable on HEp-2 cell line and invisible on tissue sections is ACA (Bernstein 
et al. 1984; Cassani et al. 1985). 

In 70% of Estonian patients with PBC ANA were found by test with HEp-2 
cell line. It is the highest percent described so far in the literature. MND-ANA 
were the most frequent ANA pattern in PBC patients and this was seen in 42 
percent of cases. In other studies, the MND-ANA were reported in 13-44% of 
patients with PBC (Powell et al. 1984; Bernstein et al. 1984; Cassani et al. 
1985; McM'illan et al. 1987;, Prost et al. 1987; Evans & Craft 1991; Fusconi et 
al. 1990; Szostecki et al. 1990). Additionally, MND-ANA were found in two 
AH patients and in one SLE patient. In those three cases the mean number of 
nuclear dots (four per cell) was smaller than that in patients with PBC (six per 
cell). One patient with AH had also additional fine speckled ANA, and another 
patient's MND were accompanied by a homogeneous pattern. Speckled and 
homogeneous ANA patterns are frequently found in AH (Cassani et al. 1985; 
Czaja et al. 1994). In those patients no clinical, biochemical or histological 
symptoms of cholestasis were revealed. One SLE patient had MND-ANA with 
a concomitant homogeneous ANA pattern but no clinical and biochemical signs 
of cholestasis. Some authors have also found MND-ANA pattern in diseases 
other than PBC (Hansen et al. 1991; Szostecki et al. 1987; Pawlotsky et al. 
1992). It is possible that autoantigens or epitopes, at least in a part of the cases, 
are different from those recently cloned by Szostecki in PBC (Szostecki et al. 
1990; Szostecki et al. 1992). The latter is directed against a soluble 100 kD 
protein (Sp-100 antigen) (Szostecki et al. 1987). Altogether, it should be 
pointed out that MND-ANA finding is highly suggestive for PBC. In the pres­
ent study two out of five AMA-negative PBC patients had MND-ANA. There­
fore, the test for MND-ANA could be an additional informative diagnostic test 
for PBC as it is highly specific. Moreover, MND-ANA were never observed in 
other chronic liver diseases, such as HBsAg-positive chronic hepatitis 
(Bernstein et al. 1984; Cassani et al. 1985; Szostecki et al. 1990), non A, non B 
hepatitis (Szostecki et al. 1990), primary sclerosing cholangitis (Szostecki et al. 
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1990) and alcoholic or cryptogenic cirrhosis (Cassani et al 1985; McMillan et 
al. 1987). While other autoimmune diseases and overlap syndromes have fre­
quently been found in patients with PBC, the possibility of asymptomatic PBC 
in a MND-ANA-positive SLE patient cannot be completely excluded before 
liver biopsy is performed. It should be added that those patients did not have 
AMA. In one study the specificity of MND-ANA for the diagnosis of PBC was 
99.4% (Prost et al. 1987). The only study indicating that MND-ANA are not 
specific of PBC was done by Pawlotsky et al. (1992). He demonstrated that 
about 1/3 of patients with those antibodies had immunological disorders with­
out liver involvement (Pawlotsky et al. 1992). As liver biopsy was not done in 
MND-ANA-positive patients during that research, the possibility of asympto­
matic PBC in those patients or the development of this disease later cannot be 
excluded. The same hypothesis has been risen earlier as well (Szostecki 1990). 

In the present study perinuclear ANA pattern was found in 18% of PBC pa­
tients. Such results are in accordance with the earlier performed studies of PBC 
(Ruffati et al. 1985; Lozano et al. 1988; Lassoued et al. 1990). Perinuclear 
pattern was also found in one patient with SLE. It has been indicated that per­
inuclear ANA pattern can also occur in AH and SLE patients as well, but in 
those cases antibodies could be directed against the other antigens (Lassoued et 
al. 1988; Wesierka-Gadek et al 1988; Reeves et al. 1987; Chou et al. 1991). 
Therefore, using immunoblotting for the determination of the antigen molecular 
weight, it is possible to indicate a high probability of PBC. Experiments have 
shown that in PBC, perinuclear ANA recognize glycoprotein gp210 (Wozniak 
et al. 1989; Courvalin et al 1990; Nickowitz & Worman 1993; Nickowitz et al. 
1994) and lamin B receptor (Worman et al. 1988; Courvalin et al. 1990; Nick­
owitz et al. 1994). 

Altogether, MND-ANA and perinuclear ANA were found in three out of 
five AMA-negative patients, and their testing could be of particular clinical use 
in diagnosing PBC when the AMA titre is low or AMA were not found. 

Some authors have used the term autoimmune cholangitis for AMA-negative 
patients with PBC, although clinical, laboratory and histopathological charac­
teristics are very similar to the AMA-positive PBC (Taylor et al. 1994; 
Mitchileti et. al. 1994; Goodman et al. 1995; Lacerda et al. 1995). It seems that 
AMA-negative PBC has to be treated as a subtype of PBC as no differences 
have been revealed. Therefore, it is extremely necessary to determine ANA in 
cholestatic patients. 

As the studied PBC patients were mostly in the third and fourth histological 
stages at the time of the diagnosis, the survival time of the patients was shorter 
than described in earlier studies (Roll et al. 1983; Jeffrey et al. 1990; Rydning 
et al. 1990; Mitchison et al. 1990; Wiesner et al. 1991; Mahl et. al 1994). Ac­
cording to the ANA test results, patients with PBC could be divided into two 
subgroups. The first group comprised ANA-positive patients with a relatively 
good prognosis, the second group included ANA-negative patients with a rela­
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tively poor outcome. So far, it is difficult to explain such differences in the 
prognosis. Evidently, ANA-positive patients have better response to immuno­
suppressive treatment than ANA-negatives. From this aspect they could be 
similar to AH patients, although AH and PBC patients have different ANA 
patterns (Czaja et al. 1994). 

It is unclear why and how ANA develop in so many patients with PBC, but 
this problem is still unresolved for other antibodies, as well including AMA. 
Most likely ANA do not cause liver damage directly in PBC, but will develop 
after the damage against the expressed and released liver cell structures has al­
ready started. Cellular immune mechanisms have been demonstrated to be es­
sential in PBC (Vierling et al. 1992; Onishi et al 1993; Bjorkland et al. 1994; 
Martinez et al. 1995; Jones et al. 1995). 

Patients with PBC often have associated disorders (Crowe et al. 1980; 
Kaplan 1987; Nyberg & Loof 1989; Jeffery et al. 1990; Laurin & Lindor 1994; 
Inoue et al. 1995). The MND-ANA were considered to be present especially 
when PBC was associated with the sicca syndrome (Bernstein et al. 1984; Cas­
sani et al 1985). In the present study, the incidence of Sjogren's syndrome was 
much lower than expected. The incidence of MND-ANA was not connected 
with clinically expressed Sjogren's syndrome in the studied patients, but MND-
ANA-positive patients complained of more of fatigue. 

Nickowitz et al. (1994) found that by determining autoantibodies to integral 
proteins of the nuclear membranes it is possible to identify a subgroup of pa­
tients with PBC, predisposed to the development of rheumatoid arthritis. In the 
present study patients with perinuclear ANA had not more frequently rheuma­
toid arthritis than perinuclear ANA-negative patients. However, higher IgM 
values in perinuclear ANA-positive patients were found. It seems that a major 
part of perinuclear ANA is of the IgM type. 

Follow-up studies on different ANA types have not been performed in pa­
tients with PBC so far. We found that as a rule ANA pattern did not change 
during the 3 years of treatment, and there was no ANA development in ANA-
negative PBC cases. Although, immunosuppressive treatment was started after 
the diagnosis of PBC, only few patients changed or lost ANA during the course 
of the disease. Earlier it has been explained that the change of ANA pattern 
could be connected with cancerogenesis in liver diseases (Imai et al. 1993). 
None of patients with changed ANA patterns developed liver cancer in the pre­
sent population study. As a matter of fact AMA did not disappear in PBC pa­
tients either. There were no clinical or outcome differences between the PBC 
patients with a changed ANA pattern compared to patients who preserved their 
ANA pattern. Maybe a longer investigation period is necessary to appraise the 
significance of this change for the outcome. 

Several immunological and genetic abnormalities have been described in the 
relatives of patients with PBC (Galbraith et al. 1974; Salaspuro et al 1976; 
Jaup & Zettergen 1980; Triger et al 1989; Klein & Berg 1990; Caldwell et al. 
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1992; Tsuji et al. 1992; Harada et al. 1992; Maran et al. 1994; Bach & Schaff­
ner 1994; Brind et al. 1995) and PBC is also more frequently diagnosed in 
them. Two out of 16 first-degree relatives of the PBC patients were ANA-
positive. In one of them lung cancer was diagnosed later. It has been reported 
that in malignant processes ANA could be found in sera (Burnham 1972; Hod-
son & Turner-Warwick 1975). Probably ANA development in this case was 
also related to cancer. Another was a young man with alopecia. His liver func­
tion tests were normal. As liver biopsy was not done in that case, one cannot 
tell exactly whether that was an asymptomatic PBC case, but the follow-up has 
strongly indicated in the case. 
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6. PART III: AMINOTERMINAL PROPEPTIDE OF 
PROCOLLAGEN TYPE III AND HYALURONAN IN 

PRIMARY BILIARY CIRRHOSIS (PAPER III) 

6.1. Patients and methods 

Fifty-five patients with PBC (53 females, two males, mean age 54.7 years, 
range 34-84) were studied at the time of the diagnosis and were followed up 
for a mean period of 4.8 years (range 0.4-10.8 years). Such number of patients 
were included into the study whereas sera of those patients were available at that 
time. All studied patients were AMA-positive. 48 out of 55 patients were 
symptomatic at the time of the diagnosis. 

None of those PBC patients had received immunosuppressive and/or an-
tifibrotic treatment until the diagnosis. Treatment with prednisolone or with a 
combination of prednisolone and azathioprine was started in symptomatic pa­
tients after the diagnosis . 

During the follow-up period 21 patients died (all symptomatic), 17 of them 
due to the liver disease, four due to the causes unrelated to the liver disease (car 
accident, cardiac arrhythmia, stroke, stomach cancer). 

The control group was formed of 30 persons with irritable bowel syndrome. 
They had normal liver functional tests, no viral hepatitis markers (B, C) were 
established. Those persons did not have other chronic diseases. The control 
group was age- and sex-matched with the PBC group (29 females, 1 male, mean 
age 55.8 years, range 36-81). 

Before starting the immunosuppressive treatment, samples of blood were 
collected by venipuncture in the morning (fasting state). Serum was separated 
by centrifugation soon and stored at -20°C until testing. Procollagen III peptide 
(PIIINP) was measured by radioimmunoassay (Orion, Espoo, Finland) as de­
scribed by Risteli (1988). Serum hyaluronan was assayed with a sequential ra­
diometric assay (HA-test, Pharmacia Diagnostics, Uppsala, Sweden). This test 
is based on the use of specific hyaluronic acid-binding proteins isolated from 
bovine cartilage. 

Biochemical and immunological tests were performed with the same blood 
samples (e.g. transaminases, cholesterol, alkaline phosphatase, gamma-
glutamyltranspeptidase, bilirubin, albumin, globulin, fat excretion, immuno­
globulins). At the time of collecting sera patients were examined for clinical 
signs and symptoms. All patients had also upper oesophagogastroduodenoscopy 
and ultrasound examination for the evaluation of the presence of portal hyper­
tension. 
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In all patients liver biopsy was done at the time of the diagnosis. Biopsy 
specimens were fixed in 10% formalin and stained with hematoxylin-eosin. 
Histological data were staged according to the criteria of Scheuer (1988) 

In twenty-six patients with PBC (all females, mean age 52, range 34-73), 
PIIINP and hyaluronan were studied dynamically. 23 out of 26 patients were 
symptomatic at the time of the diagnosis. 

At the time of the diagnosis the blood samples were taken for the PIIINP and 
hyaluronan measurement. After diagnosing PBC, immunosuppressive treatment 
was started with prednisolone (16 patients) or with prednisolone-azathioprine 
combination (10 patients). 

The second investigation of patients was done on the average 4.2±2.1 years 
later (range 1.5-8.1). After that the patients were followed up at least for 1 year 
(mean 2.4 years). During the follow-up period 11 patients died, 7 of them dur­
ing the first year. All those patients died due to the liver disease (8 liver coma 
and 3 haemorrhages ex varices). 
The patients of the 1st and 2nd histological stages at the time of the diagnosis 

were joined into one group (non-advanced PBC, 10 patients) and the 3rd and 
4th to the other group (advanced PBC, 16 patients) for the following analysis. 
The data at the time of the diagnosis of PBC were marked with indexi and the 
second measurements with indexn. 

Differences between the groups were tested with the Mann-Whitney U test. 
Spearman's rank correlation coefficient was used for the correlation. The con­
tributions of PIIINP and hyaluronan levels to a multivariate prediction of the 
outcome, using also bilirubin, albumin, age and histological stage as independ­
ent factors, were assessed by the logistic regression analysis according to the 
Cox model. P<0.05 was considered statistically significant. 

6.2. Results 

The upper limit of the normal value for serum levels of PIIINP (mean + 2SD) 
was 4.8 ng/ml, and in 45 (82%) patients the concentration exceeded this value. 
The upper limit of the normal value for serum hyaluronan was 74 |ug/l and in 46 
patients (84%) the concentration was over that. The mean PIIINP and hyaluro­
nan concentrations of PBC patients were 8.8 ng/mL and 280 |0,g/l, respectively, 
with the highest concentration in patients of the fourth histological stage. The 
PIIINP sensitivity and specificity for diagnosing the cirrhotic stage were 0.87 
and 0.56, respectively, and for diagnosing advanced PBC (3rd and 4th his­
tological stage) were 0.84 and 0.7, respectively. The hyaluronan sensitivity and 
specificity for diagnosing cirrhosis were 0.94 and 0.52, respectively and for 
diagnosing advanced liver disease 0.91 and 0.64. Table 10 shows the PIIINP 
and hyaluronan values of the patients with PBC, according to the histological 
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stage. The highest PIIINP and hyaluronan values were found at the cirrhotic 
stage of PBC (4th stage), but the concentrations of both markers had already 
risen at the 2nd and 3rd stages. PIIINP concentrations were normal at the 1st 
histological stage of the PBC patients, but hyaluronan values were higher than 
in the control group. There was statistically significant correlation between the 
level of PIIINP and that of the histological stage (r=0.44, p<0.01), hyaluronan 
and histological stage (r=0.56, pcO.OOOOl). The correlation between PIIINP and 
hyaluronan was 0.46 (p<0.01). 

In symptomatic patients with PBC the values of PIIINP were higher than in 
asymptomatic ones (9.4±7.2 ng/mL, median 7.9, vs. 4.9±1.6 ng/mL, median 
4.6, p<0.05). Hyaluronan was also higher in symptomatic patients (304±246 
|LLg/l, median 201 vs. 111±119 |ag/l. median 70, p<0.01). Three out of seven as­
ymptomatic patients had both hyaluronan and PIIINP above the normal value. 
Two of them developed symptoms soon, but one remained asymptomatic dur­
ing the follow-up period. The concentration of hyaluronan was in moderate cor­
relation with the age of the patients (r=0.33, p<0.05). 

PIIINP had no statistically significant correlation with the clinical symptoms 
of PBC. 

Serum hyaluronan values correlated with pruritus (r=0.32, p<0.05), jaundice 
(r=0.31, p<0.05), fatigue (r=0.41, p<0.01), hepatomegaly (r=-0.46, pcO.OOl), 
esophageal varices (r=0.34, p<0.01) and weight loss (r=0.29, p<0.05). There 
were no correlations with pigmentation, abdominal pain, arthralgias, back pain, 
xanthomas, palmar erythema, spider naevi, splenomegaly, ascites, hemorrhages 
and oedemas. The hyaluronan concentration correlated with the length of the 
symptomatic period of the disease before the diagnosis of PBC (r=0.43, 
pcO.Ol). 

Table 11 indicates that both, PIIINP and hyaluronan correlated positively 
with bilirubin, but hyaluronan correlated better. Hyaluronan correlated besides 
bilirubin also with the extent of fat excretion and inversely with albumin con­
centration. Correlations with other immunological and biochemical parameters 
were not found. 

Using the Cox logistic regression analysis it was established that the sur­
vival was influenced only by the bilirubin concentration (p<0.05), but not by 
that of hyaluronan, PIIINP, age, albumin and histological stage (p>0.05). 
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Table 11 
Spearman's rank correlations of PIIINP and hyaluronan 

with laboratory tests (n=55) 

PIIINP 
r P 

Hyaluronan 
r P 

Bilirubin 0.43 <0.01 0.54 <0.0001 
Alkaline phosphatase 0.14 >0.05 0.006 >0.05 
Cholesterol 0.12 >0.05 0.08 >0.05 
ASAT 0.26 >0.05 0.002 >0.05 
ALAT 0.03 >0.05 -0.003 >0.05 
Total protein 0.05 >0.05 -0.25 >0.05 
Albumin -0.06 >0.05 -0.30 >0.05 
Globulin 0.02 >0.05 -0.008 >0.05 
y-globulin 0.08 >0.05 0.07 >0.05 
IgM -0.005 >0.05 -0.2 >0.05 
IgG 0.09 >0.05 0.001 >0.05 
IgA 0.07 >0.05 0.23 >0.05 
Steattorrhea 0.25 >0.05 0.53 <0.01 

Clinical and laboratory characteristics of patients in a dynamic study have 
been presented in Tables 12 and 13. In the second examination, patients with 
PBC had le jss pruritus (p<0.05), more hyperpigmentation (p<0.05), more back 
pain (p<0.01), more hepatomegaly (p<0.01), more ascites (p<0.05), more eso­
phageal varices (p<0.01) and more oedema (p<0.05) than at the time of the di­
agnosis (Table 12). Concerning the second laboratory tests, the PBC patients 
had an increase of hyaluronan but lower total protein (pcO.OOl), albumin 
(pcO.OOl) and IgM (p<0.01) levels than during the first investigation (Table 
13). Bilirubin had also a positive trend for elevation, but had not acquired sig­
nificance yet (p=0.13). 

In the follow-up study of 20 (77%) patients the concentration of PIIINP was 
higher than normal at the time of the diagnosis. At the end of the investigation 
period PIIINP was above the normal value in 19 of the patients (73%) with 
PBC. Mean level of PIIINP was 8.1 ±2.74 (range 3.7-13.4, median 7.6) and 
8.04±4.59 (range 3.9-20.2, median 6.3) at the time of the diagnosis and during 
the second measurement, respectively. For all the PBC patients, PIIINP values 
did not change significantly during the follow-up period, although the trend was 
towards a fall of concentration in advanced stage patients (p=0.09) (Table 14). 
In spite of immunosuppressive treatment either with prednisolone or with 
prednisolone/azathioprine combination, in both groups the values of PITTNP 
remained at a stable level (p>0.05). 
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Table 12 
Clinical characteristics of 26 PBC patients at the time of diagnosis and in the second 

investigation. The second investigation of the patients was done on the average 
4.2±2.1 years later (range 1.5-8.1). 

Symptom or sign At the time of In the 2nd investigation P 
diagnosis Number of positive 
Number of positive findings (%) 
findings (%) 

Pruritus 20 (77) 10(38.5) <0.05 
Jaundice 14 (54) 18(69) 0.10 
Fatigue .9 (35) 14 (54) 0.20 
Pigmentation 12 (46) 18 (69) <0.05 
Abdominal pain 9(35) 4(15) 0.28 
Arthralgia 7(27) 5(19) 0.61 
Back pain 4(15) 13 (50) <0.01 
Xanthomas 11 (42) 16(61.5) 0.06 
Weight loss 5(19) 10(38.5) 0.06 
Palmar erythema 4(15) 10(38.5) 0.14 
Spider naevi 5(19) 6(23) 0.8 
Hepatomegaly 14 (54) 17 (65) <0.01 
Splenomegaly 1(4) 2(8) 0.60 
Ascites 0(0) 6(23) <0.05 
Oesophageal varices 2(8) 14 (54) <0.01 
Bleeding 0(0) 3 (11.5) 0.18 
Oedema 0(0) 6(23) <0.05 

Table 13 
Laboratory characteristics of 26 PBC patients at the time of the diagnosis and 

during the second investigation 

At the time of In the 2nd 
diagnosis measurement 
Mean±SD Mean±SD P 

PIIINP (ng/ml) 8.10±2.7 8.04±4.6 0.88 
Hyaluronan (mg/1) 263.5±257.4 350.5±261.6 <0.05 

Bilirubin (mmol/1) 50±38 70 ±65 0.13 
Alkaline phosphatase (IU/1) 1505±879 1213±443 0.24 
Cholesterol (mmol/1) 8.9±2.5 8.4±2.6 0.16 

ASAT (IU/1) 82±28 96±25 0.57 
ALAT (IU/1) 90±40 95±44 0.76 

Total protein (g/1) 90±7 82±4 <0.001 

Albumin (g/1) 45±4 39±6 <0.001 

IgM (g/1) 6.8±6.3 3.9±3.0 <0.01 

IgG (g/1) 18.1±8.1 15.4±3.8 0.5 

IgA (g/1) 3.3±1.9 3.1±1.0 0.78 

Fat excretion (g/24h) 9.6±8.6 13.2±17.3 0.62 
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Hyaluronan was above the normal concentration in 19 (73%) patients at the 
time of the diagnosis and in 21 (81%) at the second examination. The mean 
hyaluronan concentration was 263.5±257.4 (range 34-850, median 161) at the 
time of diagnosing PBC and 350.5±261.6 (range 29-1117, median 304) in the 
repeated measurement. A significant elevation of hyaluronan concentration was 
found (p<0.05). It was mostly due to the increase of hyaluronan values in non-
advanced PBC patients (Table 14). A later analysis indicated that in the predni-
solone/azathioprine treated group the hyaluronan values did not change during 

the follow-up period (mean 247.7 vs. 280.7 jitg/l, p>0.05). In the prednisolone-
treated group hyaluronan concentration rose significantly (mean 285.7 vs. 404.8 
(ig/1, p<0.05). There were no differences at the histological stages between the 
prednisolone- and azathioprine/prednisolone-treated patients. 

Table 14 
Concentrations of PIIINP and hyaluronan related to the histological stages in PBC 

patients and healthy persons in the follow-up study (n=26) 

At the time of diagnosis In the 2nd measurement 

Mean ±SD Range Median Mean Range Me­ P 
+SD dian 

PIIINP 
Healthy 3.5±0.6 2.3-5.0 2.9 
persons (30) 
All patients 8.1 ± 2.7 3.7-13.4 7.6 8.04±4.6 3.9-20.2 6.3 >0.05 
(26) 
I-II 7.2 ±2.1 4.2-9.6 6.7 9.2±6.4 5-20.2 6.4 >0.05 

histological 
stage (9) 
III-IV 8.6±3.0 3.7-13.4 8.5 7.4±3.7 3.9-16.3 6.2 >0.05 
histological 
stage (17) 

Hyaluronan 
Healthy 39± 18 13-76 22 
persons 
All patients 263±257 34-850 161 350±262 29-1117 304 <0.05 
I-II 134±86 34-276 121 317±279 54-850 210 <0.05 
histological 
stage (9) 
III-IV 324±290 54-850 202 366±260 29-1117 315 >0.05 
histological 
stage (17) 

At the time of the diagnosis the PIIINP values correlated with bilirubini 
(r=0.4912, p<0.05), but during the course of the disease this correlation disap­
peared (p>0.05). The hyaluronani values correlated with bilirubini (r=0.5528, 
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p<0.01) and preserved this correlation during the second measurement 
(r=0.5912, p<0.01). At the same time hyaluronani correlated with hyaluronann 

(r=0.8115, p<0.001), but PIIINPi did not correlate with PIIINPn. 
Patients who died during the one year after the second investigation had 

significantly higher hyaluronan (p<0.05) and bilirubin concentrations (p<0.05), 
lower total protein (p<0.05) and albumin values (p<0.05) than the survivors 
during the second investigation. They had also more ascites (p<0.01) and back 
pain (p<0.01) during the repeated examination. Data on the survivors and non-
survivors are shown in Table 15. 

Table 15 

Clinical and biochemical markers of patients (n=7) who died within 1 year after 
the second investigation, compared with the indices of patients (n=19) surviving 

the period 

Non-survivors 
Mean±SD range 

Survivors 
Mean±SD range P 

PIIINP, 12.7±4.1 10-18.8 8.0±3.4 3.7-15.2 <0.05 
Hyaluronanj 481±290 161-823 179±192 34-850 <0.01 
Hyaluronann 520±292 304-1117 273±223 29-788 <0.05 
Bilirubin, 80.6±46.9 42.7-177.8 38.0±27.2 8.9-97.6 <0.05 
Bilirubin,, 105.3±61.6 56.4-210 58.1±64.7 10-270 <0.05 
Total protein„ 74.1±4.5 69.9-80 86.2±8.8 68-98.3 <0.05 

Albumin„ 35.1±3.5 30.2-38.1 41.0±5.6 32.2-48.9 <0.05 
Length of 6.2±5.6 0.4-14.3 1.6±2.4 0-9.1 <0.05 
symptomatic 
period. 
Histological 7/7 9/19 <0.05 
stage, adv/pt 
Hepatomegaly, 6/7 8/19 <0.05 
Jaundice, 7/7 7/19 <0.01 

Ascites,i 5/7 2/19 <0.01 

Back pain, 3/7 1/19 <0.05 

Back pain,, 7/7 6/19 <0.01 
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6.3. Discussion 

In the present study two fibrogenesis markers, PIIINP and hyaluronan, were 
measured in patients with PBC. It became evident that both, PIIINP and 
hyaluronan are highly sensitive, but not so specific for diagnosing advanced 
PBC. One-time measurement of those markers did not allow to differentiate 
advanced PBC patients (3rd or 4th histological stage: fibrosis and cirrhosis) 
from the 2nd histological stage patients, belonging to the non-advanced PBC 
group. In most patients of the 2nd histological stage fibrogenesis markers were 
high, too. However, in nearly all of the 1st stage patients PIIINP values were 
normal. Earlier some authors have shown that in the 1st histological stage pa­
tients the values of PIIINP could be significantly higher than in healthy persons 
(Babbs et al. 1988; Niemela et al. 1988; Nyberg et al. 1992; Ramadori et al. 
1991). It has been assumed that the destruction of bile ducts, bile leakage, and 
chronic inflammatory cell infiltration of portal tracts could stimulate fibro­
genesis (Seyer 1985). There is no apparent fibrosis yet at the 1st and 2nd his­
tological stage (Scheuer 1988). 

It has to be taken into account that the test system used during our research 
(worked out by Risteli with co-authors, 1988), mainly measures intact procolla­
gen III, not its small degradation products and is more specific for the determi­
nation of fibrogenesis itself. In several other studies test systems were used, in 
which all procollagen molecules as well as their degradation products are 
measured. Therefore, they give information on fibrogenesis and fibrolysis in the 
liver simultaneously (Rohde et al. 1979). As in the patients with PBC both 
processes are accelerated, it was possible to measure higher PIIINP values al­
ready in non-advanced PBC patients (Babbs et al. 1988; Niemela et al. 1988; 
Plebani et al. 1990).The values of PIIINP measured by Orion's PIIINP assay 
are about 1/3 of those, measured by the previously available commercial assay 
(Risteli et al. 1988). 

There can be various other reasons for the PIIINP elevation in the patients 
with PBC: diminished metabolism through the liver endothelial cells 
(Smedsrod 1988; Bentsen et al. 1989; Melkko et al. 1994) and impaired PIIINP 
excretion due to cholestasis (Raedsch et al. 1987; Babbs et al. 1988). It has 
been shown that significant changes in the endothelial cell structure and func­
tions occur in the PBC patients and it appears to be a contributing factor to the 
progression of the disease (Babbs et al. 1990; Ueno et al. 1993). Such changes 
can occur already in the 1 st and 2nd histological stage. On the other hand, we 
have to take into account the fact, that liver damage in patients with PBC is un­
even (Scheuer 1988). There can be areas in the liver with inconsiderable and 
other areas with advanced liver damage. Advanced damage can be responsible 
for the high PIIINP values in some patients belonging to the 1st or the 2nd his­
tological stage. Therefore, the measurement of PIIINP can be even more infor­
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mative than liver biopsy, as it shows the activity of fibrotic process more pre­
cisely and correlates well with the histological stage of PBC. At fibrotic and 
cirrhotic stages when PIIINP is released abundantly due to the accumulation of 
collagen III and decreased clearance by liver endothelial cells, extremely high 
PIIINP concentrations can be measured in blood. Patients with high PIIINP val­
ues of the earlier histological stages probably develop active cirrhosis more 
quickly. 

A-vitamin deficiency is another factor which can favour the synthesis of 
collagen III in cholestatic liver diseases (Takase et al. 1992). 

Several studies have indicated that PIIINP correlates in chronic liver dis­
eases with several biochemical indices (Bell et al. 1989; Gabrielli et al. 1989; 
Gonzalez-Reimers et al. 1990; Trinchet et al. 1991; Gonzalez-Reimers et al. 
1992; Teran et al 1994; Lin et. al. 1995), but that is not the case with other 
studies (McCullough et al. 1987; Diodati et al. 1990). Several correlations have 
been found in PBC as well (Eriksson & Zettervall 1986; Babbs et al. 1988; 
Mutimer et al. 1989; Nyberg et al. 1992; Diaz et al. 1993). In our patients 
PIIINP did not correlate with the markers indicating cytolysis, cholestasis 
(alkaline phosphatase) or liver synthetic function. PIIINP non-correlations with 
alkaline phosphatase could be partly explained by the fact that a part of alkaline 
phosphatase is released into blood circulation from the skeleton due to meta­
bolic bone diseases. It is not possible to differentiate them by traditional meth­
ods. 

PIIINP did not prove to be an efficient marker to prognosticate short and 
long-time survival as its concentration was relatively stable during the course of 
the disease. It was not possible to prove an earlier established hypothesis that in 
the final stage PIIINP values decrease markedly in cirrhotic patients, although a 
trend towards it was found. PIIINP serial determination does not seem to give 
additional information besides other liver functional tests. Since PIIINP has a 
good correlation with every histological stage, its measurement can substitute 
liver biopsy to a certain extent, especially to indicate the presence of active fi-
brogenetic mechanisms. In those cases a more active immunosuppressive and 
antifibrotic treatment is necessary. 

Hyaluronan concentrations were slightly increased in the 1st histological 
stage patients already, compared with the control group. Reasons for the 
hyaluronan elevation seem to be more complicated than in the case of PIIINP 
since hyaluronan correlated with markers indicating liver synthetic function, 
fibrotic changes, cholestasis, liver insufficiency and portal hypertension. Ele­
vated serum hyaluronan levels are a sign of either an increased production 
and/or outflow from the tissue or of a decreased elimination of polysaccharides 
through the liver endothelial cells or through other parts of reticuloendothelial 
system or through the kidneys (Wu & Danielsson 1995). It has been assumed 
that the reduced metabolism of hyaluronan in the liver is a more important cause 
for the high values of hyaluronan than an increased synthesis in fibrotic areas in 
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chronic liver diseases (Frebourg et al. 1986), although hyaluronan correlated 
well with the histological stages of PBC in the present study. 

When the liver endothelial cells are damaged (capillarization of sinusoids) 
the metabolism of hyaluronan can decrease (Babbs et al. 1990; Ueno et al 
1993). Diminished enzymatic activity pathways of hyaluronan can also be re­
sponsible for an increase of hyaluronan in liver diseases (Roden et al 1989), 
but the receptor function is probably more significant. It is important to note 
that in patients with PBC the renal elimination of hyaluronan has increased 
(Laurent 1987). None of our PBC patients had renal insufficiency. Therefore 
renal damage cannot be responsible for high hyaluronan values. High hyaluro­
nan concentrations can result from the damage of sinusoidal blood flow and 
blood shunting system in the liver (Gibson et al. 1992). Therefore, the dynami­
cal determination of hyaluronan can reduce the need for serial liver biopsy in 
patients with PBC and render it possible to prognosticate the early development 
of portal hypertension in certain patients. In the present study hyaluronan corre­
lated well with the presence of esophageal varices. 

In this study hyaluronan had better correlation than PIIINP with every his­
tological stage and bilirubin. Hyaluronan measurement had a very high sensi­
tivity for diagnosing advanced PBC. However, its specificity was not so good 
as that of PIIINP. In our opinion hyaluronan is a better marker than PIIINP for 
the evaluation of the disease process in PBC patients since it gives more com­
plex information about the liver functional status. 

Hyaluronan concentration correlated significantly with PIIINP values in pa­
tients with PBC. This could be explained by a similar metabolic way (clearance 
through the liver endothelial cells), although different receptor-mediated struc­
tures are responsible for this (Laurent et al. 1986; Bentsen et al. 1987; 
Smedsrod 1988; Bentsen et al. 1989; Forsberg & Gustafson 1991; McGary et 
al. 1993; Melkko et al. 1994; McCourt et al. 1994; Dougherty et al. 1994). 
Acute hepatitis studies have concluded that the hyaluronan concentration is a 
fast changing marker, therefore it suits well for the dynamic evaluation of the 
liver damage (Bramley et al 1991). It is not known yet whether it is the case 
for chronic hepatitis. Hyaluronan metabolism through the liver endothelial cells 
seems to get damaged earlier than the metabolism of PIIINP. 

The PIIINP and hyaluronan concentrations were lower in asymptomatic pa­
tients than in symptomatic ones. Three out of seven asymptomatic patients had 
hyaluronan as well PIIINP above the normal value. Two of them developed 
symptoms soon. Those patients were all in advanced histological stages. We 
recommend the measurement of PIIINP and hyaluronan for the follow-up of 
asymptomatic patients to predict the development of symptoms. Higher PIIINP 
and hyaluronan values in asymptomatic PBC patients can indicate the subgroup 
of patients whose symptoms develop soon, and the treatment of those patients 
is certainly indicated. 

15 57 



Immunosuppressive treatment (prednisolone alone or prednisolone-
azathioprine combination) did not affect PIIINP values significantly in the pa­
tients with PBC. In patients receiving only prednisolone therapy, the values of 
hyaluronan increased significantly in the dynamic study. In patients receiving 
combination therapy (prednisolone-azathioprine combination) hyaluronan re­
mained at a stable level. Both those drugs inhibit the development of fibro­
genesis in several inflammatory diseases (Weigand et al. 1984; Ballardini et al. 
1984; Annoni et al. 1986; McCullough et al. 1987; Schuppan 1991; Oikarinen 
et al. 1992; Wu & Danielsson 1994). Earlier a research group has discovered 
that prednisolone treatment can decrease PIIINP in the patients with PBC 
(Mitchison et al. 1989). Other reseachers have suggested that in the PBC pa­
tients PIIINP levels are always elevated regardless of medical therapy 
(Savolainen et al. 1983; Weigand et al. 1984; Beukers et al. 1992). Those data 
have proved that D-penicillamine, prednisolone and cyclosporine A may have 
no favourable effect on the increased hepatic collagen formation involved in 
PBC. Because high PIIINP values indicate especially active fibrogenesis, the 
administered doses (10-15 mg prednisolone alone or in combination with 50 
mg azathioprine per day) were not sufficient for the inhibition of fibrogenetic 
processes in the liver. Higher doses can be more effective, but can cause side-
effects. In addition, prednisolone cannot affect hyaluronan metabolism in the 
liver. Probably combination therapy with other drugs (e.g. UDCA, colchicine) 
could be more efficient. 

Despite of treatment, PBC progresses in most patients (Christensen et al. 
1985; Balasubramaniam et al. 1990; Christensen et al. 1993; Inoue et al. 1995). 
In this study PIIINP and hyaluronan did not correlate with the mortality rate of 
the patients with PBC. When the prognostic values of PIIINP and hyaluronan 
were assessed, by using the Cox model, they were found not to influence the 
prognostication of survival. Therefore, our results are not in accordance with 
the results of some earlier published research in which the significance of 
PIIINP and/or hyaluronan was established for the prediction of the survival 
time of PBC patients (Eriksson & Zettervall 1986; Babbs et al. 1988; Niemela 
et al. 1988; Nyberg et al. 1992; Teare et al. 1993). As a matter of fact, the natu­
ral course and survival time of the studied patients with PBC can be influenced 
by the treatment with prednisolone or a combination of prednisolone-
azathioprine. Consequently, there is a possibility that by using another treat­
ment regime (UDCA, colchicine etc.), PIIINP and hyaluronan are essential for 
the longtime prognosis. Up to now, a study with UDCA, has already indicated 
that bilirubin loses its prognostic value in the Cox regression model and that 
PIIINP and hyaluronan are better markers for predicting the diminished survival 
(Poupon et al. 1994). 

By using Spearman's rank correlation analysis for 26 patients, followed-up 
dynamically, mean hyaluronan concentrations were significantly higher at the 
time of the diagnosis and during the second examination in patients who died 
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within a year after the second investigation. In patients whose hyaluronan val­
ues were over 300)LLg/l, 1-year survival was not probable. Serial determination 
of hyaluronan was important in asymptomatic and symptomatic patients. In 
symptomatic patients the increase of hyaluronan indicated the progressing of 
the disease and could be useful for a timely inclusion of patients in the liver 
transplantation program. In asymptomatic patients the serial determination of 
hyaluronan makes it possible to predict the development of symptoms. It is im­
portant to add that hyaluronan preserved correlation with bilirubin during the 
follow-up period, but PIIINP did not. So far, bilirubin is used more frequently 
in prognostic models for PBC (Shapiro et al. 1979; Roll et al. 1983; Beswick et 
al. 1985; Christensen et al. 1985; Nyberg & Loof 1989; Goudie et al. 1989; 
Rydning et al. 1990; Christensen et al. 1993; Murtaugh et al. 1994). In the 
terminal stage PIIINP values did not decrease significantly in our patients. It 
could be associated with the fact that the activity of cirrhosis did not disappear 
completely in the PBC patients or the PIIINP metabolism was significantly di­
minished. Evidently, the serial determination of PIIINP does not give additional 
information on symptomatic patients since the interpretation of the results is 
frequently difficult. However it can be useful in the follow-up of asymptomatic 
patients with PBC. 
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7. CONCLUSION 

1. Primary biliary cirrhosis (PBC) is a rare disease in Estonia as compared 
with other European countries. Nevertheless, during the 20-year research period 
its prevalence increased continuously, being 26.9 per million on December 31, 
1992. Large regional differences in the distribution of the patients with PBC 
were found. The highest prevalence was discovered in the Viljandi County, 
being 123 per million at the end of the research period. However, no differ­
ences between the population groups of different ethnic background were 
found. 

2. The incidence of PBC has been suprisingly stable since 1986 as approxi­
mately 6 new cases are diagnosed in Estonia every year. 

3. Most PBC cases in Estonia have been diagnosed in advanced histological 
stages (3rd or 4th stage - 65.4%) whereas symptomatic period before the diag­
nosing of PBC was long. Most of 97 patients under the follow-up were symp­
tomatic at the time of the PBC diagnosis. Over 50% of them were already 
jaundiced. 

4. Associated autoimmune disorders were found in 34% of PBC patients, 
most frequent among them being keratoconjunctivitis sicca and Raynaud signs. 
26.8% of the patients with PBC had gallstones. Antimitochondrial antibodies 
(AMA) is a highly specific and sensitive marker for PBC even if tested by indi­
rect immunofluorescence test on rodent tissues. Therefore, AMA testing is im­
portant for patients with other autoimmune diseases and for gallstone patients 
with impaired liver functional tests. 

5. About a half of asymptomatic patients with PBC developed symptoms 
during the follow-up period. Asymptomatic patients survival was similar to the 
survival of symptomatic PBC patients. Since the prognosis of asymptomatic 
patients was not good, extensive treatment could be indicated in this stage al­
ready. 

6. The mean survival rate of patients with PBC in Estonia was significantly 
lower than that in recently performed studies in Europe, being 5.5 years from 
the time of the diagnosis and 7.8 years from the time of the development of the 
first symptom associated with the liver disease. Altogether, 78.1% of patients 
lived five years or more. High bilirubin concentration and old age were the only 
independent factors indicating an unfavourable outcome. 

7. In PBC patients, living in Estonia, a high percentage of ANA-positive 
cases was found: 29% on tissue sections and 70% on HEp-2 cells. The most 
frequent ANA pattern was evaluated as multiple nuclear dots pattern and this 
was highly specific of PBC. ANA-positive patients had a significantly better 
prognosis than ANA-negative patients. 
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8. In all AMA-negative PBC cases ANA were found, characterised more 
frequently by the pattern of multiple nuclear dots. Therefore, ANA testing is 
important for the diagnosis of PBC, especially, in AMA-negative patients with 
chronic cholestasis. No differences in the clinical course of AMA-positive and 
AMA-negative patients were found. 

9. In most patients with PBC two fibrogenetic markers, PIIINP and hyaluro­
nan concentrations were increased in the blood, especially in the 3rd and 4th 
histological stages of the disease, being very sensitive for predicting advanced 
PBC. Hyaluronan and PIIINP correlated significantly with each other. 

10. In symptomatic PBC patients the PIIINP and hyaluronan values were 
significantly higher than those in asymptomatic patients. Both fibrogenetic 
markers were elevated in most asymptomatic patients with PBC whose symp­
toms developed soon. Therefore, the measurement of PIIINP and hyaluronan 
allows to differentiate this subgroup of patients and diminish the necessity for 
invasive liver biopsy in asymptomatic patients. 

11. Both PIIINP and hyaluronan correlated well with every histological 
stage of the disease and bilirubin. In addition, hyaluronan correlated positively 
with the extent of fat excretion, pruritus, jaundice, fatigue, esophageal varices, 
length of symptomatic period and weight loss, and negatively with albumin and 
hepatomegaly. Hyaluronan was a better marker to indicate the extent of liver 
damage and an advanced liver disease since it reflects changes in the liver more 
completely. However, none of those fibrogenetic markers was important for 
predicting a long-time outcome in the Cox regression model 

12. The PIIINP values did not change significantly despite the applied 
treatment regime (prednisolone or prednisolone-azathioprine combination). The 
hyaluronan values remained in a stable level in the prednisolone/azathioprine-
treated patients group, but increased significantly in the prednisolone group. 
Combination therapy in PBC patients seems more promising than monotherapy. 

13. For predicting a short-time outcome (1-year survival) hyaluronan is a 
good marker. Its serial determination during the follow-up could be useful for 
patients with PBC. 
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PRIMAARNE BILIAARNE MAKSATSIRROOS 
EESTIS: EPIDEMIOLOOGIA, KLIINILISED 

ISEÄRASUSED NING HAIGUSE KULU 
PROGNOOSIMINE 

Kokkuvõte 

Primaarne biliaarne maksatsirroos (PBT) on krooniline, progresseeruva kuluga, 
kolestaasiga kulgev maksahaigus, mille etioloogia pole siiani teada. Kuna hai­
gestunutel on leitud terve hulk muutusi nii humoraalses kui ka rakulises im­
muunsuses, eelkõige mitokondriantikehade olemasolu (AMA), siis arvatakse, et 
tegemist on autoimmuunse haigusega. Peamiselt haigestuvad menopausis 
naised ning haiguse progresseerudes tekib maksas fibroos ja tsirroos. Haiged 
surevad maksapuudulikkuse või söögitoru veenikomude verejooksu tõttu. 

PBT-d on diagnoositud kõikjal maailmas. Kõige suurem esinemissagedus on 
leitud Rootsis: 154 haigusjuhtu 1 miljoni elaniku kohta. Haigestumissageduses 
on piirkonniti suuri erinevusi, mille põhjused pole praeguseks täpselt teada. 
Siiani puuduvad andmed PBT-sse haigestumuse kohta Ida-Euroopa maades. 

Töö eesmärgiks oli: 
• uurida PBT levimust ja haigestumust ning nende eripära Eestis; 
• iseloomustada Eesti PBT haigete kontingenti; 
• analüüsida haiguse pikaajalist kulgu ja selle prognoosimise võimalusi mit­

mesuguste markerite abil; 
• määrata immunofluorestsentsmeetodiga tuumavastaseid antikehi koelõigul 

ja HEp-2 rakkudel, selgitamaks, kas mõni tuumavastaste antikehade muster 
on oluline PBT diagnoosimisel, eriti mitokondriantikehade puudumisel; 

• kindlaks teha kliinilisi, laboratoorseid ja prognostilisi erinevusi tuumavasta­
seid antikehasid omavate ja mitteomavate patsientide vahel; 

• selgitada, kas prokollageen III ja hüaluronaan korreleeruvad PBT puhul 
mõne kliinilise, laboratoorse või histoloogilise näitajaga ja leida nende 
tähendus haiguse lühi- ja kaugprognoosi ennustamisel. 
Käesolevas uurimistöös analüüsiti PBT-sse haigestumust Eestis ajava­

hemikus 1. jaanuar 1973 - 15. märts 1996. Uuring algas retrospektiivsena ja 
jätkus 1992. a. sügisest prospektiivsena. Kuna PBT on oma kulult suhteliselt 
heterogeenne ning haiguse kulu prognoosimine on sageli raske, siis uuriti PBT-
haigetel mitmesuguseid immunoloogilisi (tuumavastased antikehad) ja fibro-
geneesi näitavaid markereid (hüaluronaan, prokollageen III), et prognoosida 
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haiguse kulgu ja tulevikus kasutada seda haigete õigeaegsel suunamisel maksa-
transplantatsioonile. Töö koosneb kolmest osast. 

I. Epidemioloogiline uuring 

Uuringus kasutati mitut informatsiooniallikat: 1986. aastal saadeti kõikidesse 
maakonna- ja linnahaiglatesse haigust tutvustav prospekt, palvega saata 
haigusekahtlased haiged edaspidisteks uuringuteks Tartu Ülikooli sisekliiniku 
gastroenteroloogia osakonda. Teiseks, vaadati üle kõik üld- ja molekulaarpa­
toloogia instituudi immunoloogia laboratooriumis leitud mitokondrite autoan-
tikehadega (AMA) haigusjuhud (ainuke autoantikehade määramise koht Eestis 
kuni 1994 aastani). Need haiged, kes vastasid PBT diagnostilistele kriteeri­
umitele, lülitati uuringusse. Hiljem (alates 1994. a.) lülitati uuringusse ka Tal­
linna Keskhaiglas diagnoositud PBT juhud, mille puhul AMA oli määratud 
Tallinna Keskhaigla immunoloogia laboratooriumis. 

1973-1992 diagnoositi Eestis 69 PBT juhtu. Aastas diagnoositi keskmiselt 
2,27 uut juhtu 1 miljoni elaniku kohta ja epidemioloogilise uuringu selle osa 
lõpuks, 31. detsembriks 1992, oli esinemissagedus 26,9 juhtu 1 miljoni elaniku 
kohta. Selgus, et haigestumus oli märkimisväärselt suurem Viljandi maakonnas, 
kus esinemissagedus oli 123 juhtu 1 miljoni elaniku kohta. Põhjused, mis võik­
sid viia sellise suure haigestumuseni, ei ole praeguseks teada. Samas puudusid 
erinevused eri etnilise taustaga inimeste haigestumuses. 

Edaspidi uuringud jätkusid kuni 15. märtsini 1996. Selle aja jooksul dig-
noositi 28 uut PBT juhtu. Seega on analüüsil kasutatud kokku andmeid 97 haige 
kohta. 

Meeste ja naiste suhe Eesti PBT-i haigetel oli 1:18,4. Keskmine vanus 
haiguse diagnoosimise momendil oli 55,6±10,4 aastat (32-84). Enne haiguse 
diagnoosimist olid haigete kaebused kestnud keskmiselt 2,1 aastat, peamiselt 
nahasügelemine. Seetõttu olid nad külastanud erisuguseid arste. Haiguse diag­
noosimise momendil olid sagedasemateks sümptoomideks nahasügelemine 
(79,4%), hepatomegaalia (59,8%), ikterus (52,5%), hüperpigmentatsioon 
(48,4%), väsimus (47,2%) ja kõhuvalu (43,4%). Kaasuvaid autoimmuunse gen­
eesiga sündroome ja haigusi leiti 34%-l haigetest. Neist sagedasemad olid 
Sjögreni ja Raynaud sündroomid. Haiguse kulu jooksul kurtis seljavalu 33% ja 
liigesvalu 37% haigetest. 

Ainult 15 patsiendil (15,5%) puudusid haiguse diagnoosimise momendil 
sümptoomid, neist 7-1 tekkisid sümptoomid jälgimisperioodi jooksul ja 3 suri. 

91,6%-l haigetest leiti immunofluorestsentsuuringul AMA. Alkaalse fosfa-
taasi aktiivsus oli tõusnud enamusel haigetest markantselt (üle 2 korra normist 
suurem). Tsütolüüs oli tunduvalt vähem väljendunud kui kolestaas (87%). 
Haiguse diagnoosimise momendil oli hüpoalbumineemiat harva (12,4%). 
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78 haigel 93-st oli maksabiopsia abil võimalik jaotada PBT histoloogilist-
esse staadiumitesse: 6 juhtu oli I. histoloogilises staadiumis, 21 juhtu II. staa­
diumis, 27 juhtu III. staadiumis ja 24 juhtu IV. staadiumis. Need andmed koos 
sümptoomideta haigusjuhtude vähese arvuga osutavad haiguse hilisele diag­
noosimisele Eestis. 

Gastroenteroloogia osakonnas jälgiti patsiente keskmiselt 2,85 aastat (0,1-
20,4). Selle aja jooksul 38 haiget suri: 22 maksapuudulikkusesse, 7 söögitoru 
veenikomude, verejooksu tõttu 2 maksavähki. Nelja haige surm polnud seotud 
otseselt maksahaigusega. Keskmine elulemus haiguse diagnoosimise mo­
mendist oli 5,5 aastat (0,1-20,4 aastat) ja esimese sümptoomi tekkest, mis oli 
seotud maksahaigusega (nahasügelemine, ikterus jt.) 7,8 aastat (1,4-22,3 aas­
tat). Viie aasta elulemus oli 78,1%. Mitmene regressioonianalüüs näitas, et 
patsientide eakus ja bilirubiini kõrge kontsentratsioon olid need markerid, mis 
viitasid halvale prognoosile. 

IL Tuumavastaste antikehade esinemine ja nende tähendus 

Uuriti 69 haiget, kasutati kahte substraati: külmutatud koelõike ja HEp-2 rakke, 
määramaks immunofluorestsentsmeetodil tuumavastaste antikehade (ANA) 
esinemist. Külmutatud koelõigul oli võimalik leida ANA 29%-l PBT-haigetest, 
HEp-2 rakkude kasutamisel oli ANA tiitris 1:40 positiivne 70%-l haigetest. 
ANA esines kõikidel AMA-negatiivsetel juhtudel. Sagedasimaks ANA vari­
andiks PBT-i haigetel oli hulgine täppmuster (MND). MND-ANA leiti ka kahel 
autoimmuunse hepatiidi ja ühel luupusehaigel. Kuna viimasena nimetatul nor­
maalsete maksafunktsioonitestide tõttu maksabiopsiat ei tehtud, siis täielikult ei 
saa sel haigel välistada asümptomaatilise PBT-i võimalust. Teine ANA variant, 
mis oli üsna spetsiifiline primaarsele biliaarsele tsirroosile oli perinukleaarse 
mustriga ANA, mida leiti 16%-l haigetest. Selgus, et AMA-negatiivsed PBT-
haiged ei erine ühestki uuritud näitaja aspektist AMA-positiivsetest haigetest. 

ANA-positiivsete haigete elulemus oli märkimisväärselt parem kui ANA-
negatiivsetel (vastavalt 6,3 ja 3,3 aastat, p<0,02), kuigi nende haiguse his-
toloogilised staadiumid olid haiguse diagnoosimise momendil sarnased ja hil­
jem rakendatud ravi põhimõtteliselt ei erinenud. 

ANA puhul on tegemist stabiilse markeriga. 73%-l haigetest, kel ANA 
määrati korduvalt, ANA muster ei muutunud. Mitte ühelgi ANA-negatiivsel 
haigel ei tekkinud ANA haiguse käigus. 
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III. Aminoterminaal-propeptiid-kollageen III ja 
hüaluronaan primaarse biliaarse tsirroosi haigetel 

Selles töö osas uuriti 55-1 PBT-haigel kahte fibrogeneesi markerit: prokollageen 
III ja htialuronaani, selgitamaks nende seost haiguse iseärasustega ja prog­
noosiga. Vastavate markerite sisaldus määrati seerumis radiomeetrilisel mee­
todil, kasutades kahte standardtestsüsteemi (Orion, Soome ja Pharmacia Diag­
nostics, Rootsi). Tehti nii ühemomentne (55 haiget) kui ka dünaamiline uuring 
(26 haiget). 

Selgus, et 82%-l haigetest oli prokollageen III ja 84%-l hüaluronaani 
sisaldus seerumis üle normi. Kõige kõrgemad väärtused saadi neljandas his-
toloogilises staadiumis olevatel PBT haigetel: prokollageen III keskmiselt 8,8 
ng/ml ja hüaluronaan 280 (lg/1. Nii prokollageen III kui ka hüaluronaanil oli 
kõrge tundlikkus, kuid madal spetsiifilisus kaugelearenenud PBT diagnoosi­
misel, misjuures hüaluronaan oli tundlikum näitaja. Nii prokollageen III kui ka 
hüaluronaan korreleerusid hästi haiguse histoloogilise staadiumiga (vastavalt 
p<0,01 ja p<0,00001). 

Haigussümptoomidega PBT-i haigetel oli prokollageen III ja hüaluronaani 
väärtused oluliselt kõrgemad kui asümptomaatilistel haigetel. Neil haigetel 
kellel uurimisperioodi jooksul tekkisid sümptoomid olid mõlemad väärtused üle 
normi. 

Seerumi prokollageen III korreleerus oluliselt bilirubiiniga (p<0,01), kuid 
mitte teiste kliiniliste ja laboratoorsete näitajatega. Hüaluronaani kontsentrat­
sioon korreleerus positiivselt nahasügelemise (p<0,05), ikteruse (p<0,05), 
väsimuse (p<0,01), söögitoru veenikomude olemasolu (p<0,01), kehamassi 
vähenemise (p<0,05), bilirubiininivoo (p<0,0001), steatorröa raskuse (p<0,01), 
sümptomaatilise perioodi pikkusega (p<0,01) ning negatiivselt hepatomegaalia 
(p<0,001) ja seerumi albumiinisisaldusega (p<0,05). 

Kasutades Coxi regressioonanalüüsi, selgus, et pikaajalise prognoosi tege­
misel ei olnud kummalgi neist sidekoemarkeritest sõltumatut prognostilist 
tähendust. Samas aga oli oluline marker bilirubiin (p<0,05). 

Prokollageen III taseme uurimisel dünaamikas selgus, et nii prednisolooni 
kui ka prednisoloon-asatiopriinravi grupis väärtused oluliselt ei muutunud. 
Hüaluronaani kontsentratsioon tõusis märkimisväärselt neil patsientidel, kes 
olid algul haiguse I—II histoloogilises staadiumis. Prednisoloon-asatiopriinravi 
saavatel haigetel jäid hüaluronaani väärtused ravile vaatamata stabiilsele tase­
mele, märkimisväärselt tõusis aga hüaluronaani tase ainult prednisoloonravi 
saavate] haigetel. Kui algul korreleerus prokollageen III bilirubiiniga (p<0,05), 
siis hiljem see korrelatsioon kadus. Hüaluronaan säilitas oma korrelatsiooni 
bilirubiiniga ka hiljem (algul p<0,01, hiljem p<0,001). 

Jälgides haigete üheaastast elulemust sidekoe markerite viimase määramise 
momendist, selgus, et nendel haigetel, kes selle perioodi jooksul surid, olid 
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märkimisväärselt kõrgem hüaluronaani kontsentratsioon (p<0,05), kõrgem 
bilirubiini väärtus (p<0,05), madalam üldvalgu (p<0,05) ja albumiini (p<0,05) 
kontsentratsioon. 

Kokkuvõttes võimaldavad käesoleva töö resultaadid teha järgnevaid 
järeldusi: 

1. Võrreldes teiste Euroopa riikidega on PBT Eestis harvaesinev haigus. 
20-aastase uurimisperioodi jooksul suurenes haiguse levimus pidevalt, olles 
31. detsembril 1992. aastal 26,9 juhtu 1 miljoni elaniku kohta. Leiti suured re­
gionaalsed erinevused haigestumuses. Suurim levimus oli Viljandi maakonnas: 
123 juhtu 1 miljoni elaniku kohta. Samal ajal puudusid erinevused eri etnilise 
taustaga isikutel. 

2. Alates 1986. aastast on Eestis diagnoositud ligikaudu kuus uut haigusju­
htu aastas, mis osutab PBT üllatavalt stabiilsele esinemisele Eestis. 

3. Enamus PBT juhtudest dignoositakse Eestis hilisstaadiumis (III ja IV 
histoloogilise staadiumi haigeid 65,4%), ehkki haiguse sümptoomidega perio­
odi kestus enne PBT diagnoosimist oli pikk. Üle 50%-l haigetest oli diag­
noosimise momendiks tekkinud ikterus. Sümptoomideta haigete hulk oli väike. 

4. Kaasuvaid autoimmuunse geneesiga haigusi ja sündroome leiti 34%-l 
haigetest. Sagedasemateks olid Sicca ja Raynaud' sündroomid. 26,8%-l hai­
getest leiti sapikivid sapipõies. AMA leidmine immunofluorestsentsmeetodil on 
spetsiifiline ja tundlik tunnus PBT diagnoosimiseks. Seega on AMA testimine 
oluline autoimmuunseid haigusi põdevatel isikutel ja sapikivitõvehaigetel, kel 
leitakse maksafunktsioonide muutused. 

5. Ligikaudu pooltel sümptoomideta haigetest tekkisid haigusnähud jäl-
gimisperioodi jooksul. Nende haigete elulemus sarnanes haigete elulemusega, 
kellel diagnoosimise momendil olid juba sümptoomid. Näib, et asümptomaatil-
istel haigetel oleks vaja alustada raviga kohe, kuna nende haigete elulemus pole 
oluliselt parem. 

6. Eesti PBT-haigete elulemus oli oluliselt lühem kui teiste Euroopa riikide 
haigetel. Keskmiselt elas haige 5,5 aastat haiguse diagnoosimise momendist ja 
7,8 aastat esimese sümptoomi tekkemomendist. 78,1% haigetest elas viis aastat 
või enam. Eakus ja kõrged bilirubiini väärtused näitasid teineteisest sõltumatult 
halba prognoosi. 

7. Paljudel Eestis elavatel PBT-haigetel oli seerumis ANA. Vastavaid an­
tikehi leiti 29%-l haigetest koelõigul ja 70%-l HEp-2-rakkudel (antigeeni sub­
straadid). Kõige sagedasemaks ANA variandiks oli hulgine täppmuster (MND) 
olemasolu osutus spetsiifiliseks PBT-le. ANA-positiivsete haigete eluprognoos 
on oluliselt parem kui ANA-negatiivsetel. 

8. Kõigil AMA-negatiivsetel haigetel leiti ANA, kusjuures MND-ANA oli 
sagedaim. Seepärast on PBT diagnoosimisel oluline ANA testimine, eriti 
AMA-negatiivsetel kroonilise kolestaasiga haigetel. Samal ajal puudusid kli­
inilised erinevused AMA-positiivsete ja AMA-negatiivsete haigete vahel. 
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9. Enamusel PBT-haigetest on fibrogeneesimarkerite (prokollageen III ja 
hüaluronaan) kontsentratsioonid veres kõrged, eriti IH ja IV histoloogilises 
staadiumis. Seega on need markerid tundlikud hindamaks kaugelearenenud 
haiguse olemasolu. Hüaluronaan ja prokollageen IH korreleerusid oluliselt te­
ineteisega. 

10. Sümptoomidega PBT-haigetel olid prokollageen III ja hüaluronaani 
väärtused kõrgemad kui asümptomaatilistel. Samal ajal olid mõlemate mark­
erite väärtused kõrgemad just sellel osal asümptomaatilistest haigetest, kellel 
tekkisid peagi sümptoomid. Seega on prokollageen III ja hüaluronaani 
määramine oluline antud haigete alagrupi kindlakstegmisel. See võiks oluliselt 
vähendada maksabiopsia vajadust asümptomaatilistel haigetel. 

11. Prokollageen IH ja hüaluronaani kontsentratsioonid korreleerusid hästi 
histoloogilise staadiumiga ja bilirubiini kontsentratsiooniga. Lisaks korreleerus 
hüaluronaan positiivselt steatorröa raskusastmega, nahasügelemisega, ikter-
usega, väsimusega, söögitoru veenikomude olemasoluga, haiguse sümp­
tomaatilise perioodi pikkusega ja kehakaalu vähenemisega ning negatiivselt 
albumiini kontsentratsiooni ja hepatomegaalia ulatusega. Hüaluronaan on 
parem marker näitamaks maksakahjustust ja kaugelearenenud maksahaigust, 
kuna ta peegeldab komplekssemalt maksa muutusi. Samal ajal ei olnud 
hüaluronaan ega prokollageen III olulised haiguse pikaajalise prognoosi ennus­
tamisel. 

12. Prokollageen DI väärtused ei sõltunud ravist (prednisoloon üksi või 
kombineeritult asatiopriiniga). Hüaluronaani väärtused jäid esialgsele tasemele 
prednisoloon-asatiopriinravi grupis, kuid tõusid prednisoloonigrupis. Näib, et 
kombineeritud ravi on PBT-haiget lubavam kui monoteraapia. 

13. Haiguse üheaastase lähiprognoosi kindlakstegemiseks on hüaluronaan 
hea marker. Tema määramine dünaamikas võiks olla oluline PBT-haigete 
haigusekulu hindamisel. 
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Remmel T, Remmel H. Uibo R, Salupere V. Primary biliary cirrhosis in Estonia. With special reference 
to incidence, prevalence, clinical features, and outcome. Scand J Gastroenterol 1995;30:367-371. 

Background: Primary biliary cirrhosis (PBC) is a liver disease of unknown etiology, whose occurrence 
varies greatly between different regions. For a long time there have been no published data about the 
incidence and prevalence of PBC from Eastern Europe countries. Methods: The incidence and prevalence 
of PBC have been investigated in the Estonian population during the period 1973-92. Two sources of 
information were used: an information circular/questionnaire was sent to all district hospitals and 
gastroenterologists, and the case histories of all patients with a positive antimitochondrial antibody titer 
of 1:40 or more were reexamined. Results: During this period 69 cases of PBC were diagnosed. The 
male to female ratio was 1:22; 13% of the patients were asymptomatic. The mean annual incidence was 
2.27 per million, and on 31 December 1992 the point prevalence was 26.9 per million. There were 
differences in prevalence among the various districts of Estonia. Associated autoimmune conditions 
were reported in 32% of the patients. Mean survival from the time of diagnosis was 52.5 months. 
Conclusions: The incidence of PBC in Estonia is at the lower end of the range reported in the world 
literature. This has probably partly been caused by a low percentage of asymptomatic and male patients. 

Key words: Cirrhosis; epidemiology; liver disease; primary biliary cirrhosis 

Vello Salupere, M.D., Dept. of Internal Medicine. University of Tartu, 18 Ülikooli Str., Tartu EE2400, 
Estonia (fax: +37 27-435-440) 

Primary biliary cirrhosis (PBC) is a cholestatic liver disease 
of unknown etiology which occurs predominantly in 
middle-aged women (1). Although the etiology of the 
disease is still unknown, many lines of evidence suggest 
an autoimmune etiology for PBC, since a wide range of 
abnormalities of cellular and humoral immunity have been 
described (2). Epidemiologic studies of PBC conducted in 
the Western Europe, North America, and Japan (3-11) 
indicate that the prevalence of PBC varies substantially 
among various countries, being the highest in Sweden and 
North-East England (8, 10). Differences between districts 
of the same country have also been found (8.12). There­
fore, some environmental factors, such as the origin of 
the water supply (12), are believed to influence the 
PBC incidence. Although the disorder is rare, it is now 
diagnosed more frequently in asymptomatic patients by a 
positive serum antimitochondrial antibodies (AMA) test 
and an increased activity of serum alkaline phosphatase 
levels (10, 13,14). 

Since there are no published data about the epidemiology 
of PBC from Eastern Europe countries, the aims of the 
present study were 1) to determine the incidence and 
prevalence of PBC in Estonia during the past 20 years; 
2) to explain the differences among the various parts of 
Estonia and national distribution: and 3) to analyze the 
clinical data and natural history of PBC cases diagnosed 
in Estonia. 

PATIENTS AND METHODS 

The investigation area was the Republic of Estonia. The 
population is fairly stable, and 1,526,177 inhabitants lived 
there on 31 December 1992. Of the inhabitants 62.6% are 
of Finno-Ugric origin, 35.2% of Slavic origin, and 2.2% of 
other origin according to data from the national registry of 
1989. 

We attempted to identify all patients in whom PBC had 
been suspected in years 1973-92. First, in 1986 information 
circulars were sent to all district hospitals with the request 
to send all patients with probable PBC to the Dept. of 
Internal Medicine, University of Tartu, for further inves­
tigations. Additionally, at the same time all gastroenterolo­
gists were asked to inform us about all PBC patients seen 
since 1973. Second, the case histories of all patients with 
a positive AMA result (titer more than 1:40) during the 
period 1978-92 were reexamined at the Laboratory of Im­
munology, University of Tartu. More than 9000 sera have 
been analyzed, and 83 were AMA-positive. Sixty-four 
fulfilled the conventional criteria for PBC. The diagnosis of 
PBC was based on the presence of established clinical, 
biochemical, and serologic criteria and diagnostic or com­
patible liver biopsy findings (1). Patients were classified as 
asymptomatic if no clinical symptoms or signs attributed to 
their liver disease (pruritus, jaundice, pigmentation, hepa­
tomegaly, splenomegaly, ascites, and variceal bleeding) 
were found. Extrahepatic disease of the biliary tree was ex-
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Fig. 1. Incidence of primary biliary cirrhosis in Estonia (1973-92). 

eluded by endoscopic retrograde cholangiopancreatography 
(ERCP) and/or ultrasonography. Serum autoantibodies— 
AMA, antinuclear antibodies (ANA), smooth-muscle anti­
bodies (SMA), and thyroid microsomal antibodies (TMA)— 
were detected by an indirect immunofluorescence technique 
in 67 of 69 patients. AMA were considered positive if the 
titer was higher than 1:40. The test was not performed 
in two cases because there were no possibilities to detect 
autoantibodies before 1978. 

Biopsy specimens were available from 65 patients. All 
liver specimens were reevaluated, and the diagnosis con­
firmed with established histologic criteria (15) by one of 
the authors. Liver specimens were not available for four 
patients. If a liver specimen was not available, a positive 
AMA titer (>1:40) with an increasing activity of alkaline 
phosphatase more than twice as high as the upper reference 
value was required for PBC diagnosis. Patient survival data 
and causes of death were obtained from regional physicians 
or hospitals when the patients had died. All patients were 
treated with prednisone or with a combination of prednisone 
and azathioprine. 

Mean and standard deviations were calculated with sta­
tistical methods, using the statistic program Statgraphics. 
The significance of differences was evaluated with the chi-
square test. 

RESULTS 

During the period of 1973-92, 69 cases of PBC were diag­
nosed in Estonia. The mean annual incidence was 2.27 ± 1.4 
per million, being 3.93 in the last year of investigation (Fig. 
1). On 31 December 1992, 41 patients were alive, giving a 
point prevalence of 26.9 per million (Fig. 2). We have found 

significant differences among the various regions of Estonia. 
Most of the higher prevalence was in the Viljandi district, 
being 123 per million on 31 December 1992 (8 cases of 
PBC among 64,885 inhabitants of this district; p < 0.00002). 
There were no significant differences in PBC prevalence 
among the various nationalities in Estonia. Of the 69 PBC 
patients, 66 were women and 3 men, yielding a male to 
female ratio 1:22. Mean age at the time of diagnosis was 
54.6 ± 10.2 years (range, 34-84 years) (Fig. 3). 

The symptomatic period preceding the diagnosis of PBC 
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Fig. 2. Prevalence of primary biliary cirrhosis in Estonia (1973-92). 
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Table II. Associated autoimmune and other disorders 

Symptoms or signs No. of patients Percentage 

Pruritus 55 79.7 
Jaundice 44 63.8 
Hepatomegaly 38 55.0 
Fatigue 35 50.7 
Pigmentation 30 43.5 
Abdominal pain 30 43.5 
Xanthomas 24 34.8 
Joint symptoms 22 31.9 
Weight loss 19 27.5 
Back pain • 7  10.1 
Splenomegaly 5 7.2 
Esophageal varices 5 7.2 
Edema 4 5.8 
Ascites 4 5.8 

Disease or disorder No. of patients Percentage 

Autoimmune disorders 22 32.0 
Keratoconjunctivitis sicca 7 10.0 
Lichen planus 5 7.2 
Rheumatoid arthritis 4 5.8 
Raynaud's signs 4 5.8 
Autoimmune thyroid disease 3 4.3 
Systemic sclerosis 3 4.3 
Systemic lupus erythematosus 2 2.9 
Fibrosing alveolitis 1 1.4 
Hemolytic anemia 1 1.4 
Psoriasis 1 1.4 
Ankylosing spondylitis 1 1.4 

Other disorders 5 7.2 
Breast cancer 4 5.8 
Hypernephroma 1 1.4 
Stomach cancer 1 1.4 
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Fig. 3. Distribution of patients with primary biliary cirrhosis in age 
groups at the time of diagnosis (69 cases). 

was 27.7 ± 26.4 months (range, 1-115 months). Table I 
summarizes the clinical signs and symptoms at the time of 
diagnosis. In 38 patients jaundice followed itching: in 39% 
during the 1st year, in 66% during the 3rd year, and in 84% 
during the 5th year. In six patients the itching and jaundice 
developed at same time, and in seven the jaundice was the 
first symptom of disease. Nine patients (13%) were classified 
as being asymptomatic at the time of PBC diagnosis. Associ­
ated autoimmune conditions were reported in 32% of PBC 
patients (Table II). Complaints about the musculoskeletal 
and joint systems were found in 22 (32%) and 29 (42%) 
patients, respectively. Altogether, seven patients gave a 
history of cancer: breast cancer in three, stomach cancer in 
one, cholangiocarcinoma in one, hepatocellular carcinoma 

Table I. Clinical characteristics of primary biliary cirrhosis 

in one, and breast cancer together with hypernephroma in 
one patient. In 19 of the 69 patients (27.5%) gallstones were 
shown in the gallbladder at some point in the course of the 
disease. As a rule, these patients had no biliary colics (silent 
stones). In 10 of 19 patients the gallbladder had been 
removed before the PBC was diagnosed. 

The activity of alkaline phosphatase was increased in 67 
of the 69 (97%) patients at the time of diagnosis. Increased 
values of alanine and aspartate aminotransferase were found 
in 59 patients (85.5%). Bilirubin was higher than 34 umol/1 
(2 mg/dl) in 44 (63.8%) and more than 69 umol/1 (4 mg/dl) 
in 20 patients (29%) at the time of diagnosis. Low albumin 
levels (<35 g/1) were determined in seven patients (10%). 
Of 67 64 (96%) were AMA-positive at a titer of 1:40 or 
more. ANA, SMA. and TMA were positive in 12 (18%), 23 
(34%), and 9 (13%) patients, respectively, but they were 
very rare at a titer of more than 1:40. Immunoglobulins 
were determined in 55 patients. The IgM value was higher 
than normal in 42 (76.4%), IgG in 15 (27.3%), and IgA 
in 8 (14.5%). Hepatitis B surface antigen (HBsAg) was 
detectable in two patient sera, and hepatitis C virus (HCV) 
antibodies were found in four cases. 

In 50 of 65 (77%) cases liver biopsy findings were diag­
nostic for PBC. There were no cases of PBC in stage 1, 
whereas stage 2 was found in 16 (32%), stage 3 in 16 (32%), 
and stage 4 in 18 (36%) patients. In 15 cases liver biopsy 
data were compatible with or suggestive of PBC. 

Patients were followed up from 1 to 227 months (mean, 
47.9 months). Twenty-eight patients died during this period: 
16 of hepatocellular deficiency, 6 of bleeding of esophageal 
varices. 1 of hepatocellular carcinoma, and 2 of non-liver-
associated disease (gastric cancer and ischemic heart dis­
ease). It was not possible to establish the cause of death in 
three cases. Mean survival from the diagnosis of PBC was 
52.5 ±41.6 months (range, 3-148 months) and that from 
the development of the first symptom associated with liver 
disease 82.7 ± 49.7 months (range, 17-175 months). The 

24 



370 T. Remmel et al. 

100 

ao -

.2 80 

tX 40 -

2 0  -

Years 
Fig. 4. Estimated survival data of 69 primary biliary cirrhosis patients. 

5-year estimated survival rate was 68.1%. The estimated 
survival of PBC patients is indicated in Fig. 4. 

DISCUSSION 

This study from Estonia deals with the incidence, prevalence, 
and clinicopathologic features of PBC. We found that the 
prevalence and incidence of PBC are low in the Estonian 
population as compared with other European countries 
(4,7, 8,10). The reasons for such a low prevalence of PBC 
in Estonia could be explained by regional differences and 
partly by insufficient routine screening methods (AMA, 
alkaline phosphatase activity, and so forth) at district hos­
pitals, which may have led to the underdiagnosing of 
asymptomatic cases of PBC. During the past 10 years the 
percentage of asymptomatic PBC cases has increased to 70% 
in studies in Western Europe (16), versus 13% in Estonia. 
A greater use of the screening methods could have increased 
the incidence and prevalence of asymptomatic PBC in 
Estonia. 

The possibility of clustering of PBC cases for various 
unknown environmental or genetic reasons could not be 
completely ruled out. We found rather large differences in 
the distribution of PBC in Estonia. The highest prevalence 
was 123.3 per million in the Viljandi district in south Estonia. 
This region is rural and is mainly engaged in grain-growing 
and cattle-breeding. It is of interest that 3 of 8 PBC patients 

from the Viljandi district were living in Abja-Paluoja, a 
small town with 1747 inhabitants. Thus we could calculate 
an extremely high PBC prevalence for this town—1717 per 
million. There is region in northeast Estonia with a bad 
ecologic situation. One of the earlier research studies sup­
posed that PBC is more frequent in industrial areas (3). 
However, we found no higher prevalence of PBC as com­
pared with the overall prevalence of PBC in Estonia. 

In the Estonian population we found a difference in the 
male to female ratio (1:22) as compared with the ratio 
commonly found in Western Europe—1:6 to 1:12 (1,5, 
10,17). It is difficult to explain such a discrepancy. How­
ever, since asymptomatic PBC is prevalent in men, and the 
course of the disease is frequently atypical in men (5), the 
low number of asymptomatic cases in our material could 
have influenced our results. Therefore, larger epidemiologic 
studies with collection of blood samples for determination 
of AMA and alkaline phosphatase activity are needed. The 
clinical features of PBC patients in Estonia are typical of 
those previously reported (1,12, 13,18). As the sympto­
matic period preceding the diagnosing of PBC was more 
than 2 years, it had developed to an advanced stage already: 
63.8% of the patients were jaundiced, and in 68% of the 
patients liver histology data indicated the third or fourth 
stage of Scheuer (15) at the time of PBC diagnosis. 

The clinical association with other autoimmune disorders 
and with the frequent finding of other autoantibodies is in 
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agreement with previous reports (13,16,17). However, the 
frequency of keratoconjunctivitis sicca is lower than in other 
published series, possibly because Schirmer's test was not 
performed routinely in the assessment. Moreover, we found 
PBC associated with ankylosing spondylitis in a 53-year-old 
woman. Such an association has not been described earlier. 
A further point of interest was that in 10 of the 69 patients 
in our series (15 %) the diagnosis of PBC was delayed because 
of the finding of gallstone disease. When, after surgical 
intervention, the liver functional tests did not normalize 
and symptoms did not disappear, one could suspect PBC. 
Nevertheless, we suggest testing AMA in all patients before 
operation. 

We studied two periods of survival of our PBC patients: 
one from the time of diagnosis of PBC and the other from 
the development of the first symptom. This was necessary 
because the period preceding the diagnosis of PBC was 
relatively long. The survival data of our patients were lower 
than in recently published reports (16, 17), as most of our 
patients were symptomatic at the time of PBC diagnosis. 

In conclusion, the incidence and prevalence of PBC in 
Estonia are at the lower end of the range reported in the 
world literature. Probably, this has partly been caused by 
the low percentage of asymptomatic and male patients in 
our series. Also, large differences in the distribution of PBC 
cases in Estonia were found, but it is not yet possible to 
explain this on the basis of environmental factors. 
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amm Abstract 
Background/Aims: The significance of antinuclear 
antibodies (ANA) in primary biliary cirrhosis (PBC) 
patient is still controversial in the literature. The pur­
pose of this paper is to investigate the clinical signifi­
cance of ANA in PBC patients. 

Methods and Materials; Sixty-nine patients with 
PBC were investigated. Control groups included 21 
patients with autoimmune hepatitis, 26 patients with 
aicoholic liver disease, 13 patients with systemic 
connective tissue disease and 27 healthy persons. 
ANA was detected by an immunofluorescence method 
on rat liver tissue sections and HEp-2 cells at serum 
dilution 1140. 

Results: In 48 out of 69 PBC patients (70%), ANA was 
positive in HEp-2 cell line, but in rai liver tissue sections 
only 29% of patients had positive ANA reactions. Most 
frequent patterns were multiple nuclear dots (MND) in 
42% and perinuclear in 16%. MND-ANA was also 
found in two autoimmune hepatitis patients and in one 
systemic lupus erythematosus patient. Survival from the 
moment of developing first symptomis) attributable to 
liver disease was longer in the ANA positive patients 
than ANA negative ones (p<0.02). Despite immunosup­
pressive treatment, in most of ANA positive patients 
(73%) ANA did not disappear. Most frequent ANA pat­
terns in autoimmune hepatitis and systemic connective 
tissue diseases patients were homogeneous and anti-
centromere, respectively. 

Conclusions: Immunofluorescence method on HEp-
2 cell line for ANA detection is more sensitive than on 
rat liver tissue sections. In PBC patient's incidence of 
ANA, especially MND-ANA is a frequent immunolog­
ical abnormality. ANA positive patients have better 
prognosis for survival. 

Wš Key words: primary biliary cirrhosis - antinuclear 
antibodies - liver cirrhosis - liver disease - prognosis 

ai Abbreviations: anticentromere antibodies 
(AGA), autoimmune hepatitis (AH), alcoholic liver 
disease (ALD), antimitochondrial antibodies (AMA), 
antinuclear antibodies (ANA), healthy persons (HP), 
multiple nuclear dots (MND), primary biliary cirrho­
sis iPBC), phosphate buffered saline 'PBS), systemic 
connective tissue diseases iSCTD), systemic lupus 
erythematosus (SLE) 

Introduction 

Primary biliarv cirrhosis I.PBC) is considered an autoim­
mune liver disease wich progressive destruction of intra­
hepatic bile ducts and the presence of diverse immuno­
logical derangements (1). Among the latter, antimito-
chondrial anubodies (AMA) are most characteristic of 
PBC, and are widelv used for the serodiagnosis of the 
disease (,1-4). However, 25-58% of PBC patients have 
also andnuclear anubodies (ANA) (5-9). Among these, 
two disunct subtypes of anubodies. one giving the per­
inuclear pattern and the other multiple nuclear dots 
(MND) pattern by immunofluorescence, have been 
shown to be specifically associated with PBC and thus 
proposed as alternative serological markers for PBC in 
the AMA negative cases, particularly (4,5.7,10.11). 

The role of ANA in PBC is not fullv clear, especially 
the association with the course of PBC. Therefore, the 
aim of the present study was to examine the occur­
rence of different ANA types in PBC patients, and to 
evaluate their relationship to specific clinical features 
and the outcome of PBC. 

Materials and Methods 

The present study includes 69 paüents with PBC diag­
nosed in the period of 1978-1994 at the Department ot" 
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Internal Medicine. University of Tartu. Estonia. The diag­

nosis of PBC was based on accepted clinical, biochemical, 

serological and morphological criteria (2). Sixtv-one out of 

69 pauents were svmpiomauc at the time of diagnosis. 

At the time of diagnosis, a liver biopsv was done and 

specimens were staged according to criteria of Scheuer 

(12). Six patients were in the 1st, 16 in the 2nd, 22 in the 

3rd and 25 in the 4th histological stage. 

Immunosuppressive treatment with prednisone (40 

pauents), or with combinauon of prednisone and aza-

thioprine (29 pauents i was started after diagnosis. Such 

treatment regime was used whereas there was no treat­

ment of choice for PBC in seventies and eighues when 

most of PBC patients were included into present study. 

.All the pauents were evaluated for symptoms and 

signs. Biochemical markers were measured by multi-

autoanalvzer (Hitachi. Japan). Immunoglobulins were 

detected by radial immunodiffusion method. 

In all 69 pauents. sera were taken at the time of diagno­

sis. In 37 patients, blood was examined many times, mean 

time between the first and the last determination of ANA 

was 3.0±0.6 vears. .-Ml together. 126 sera were tested. 

During the follow-up (meanly 5.5±3.4 years), 32 out of 

69 PBC pauents died. 2 of them due to the non-liver asso­

ciated causes (car accident, stomach cancer). Those two 

patients were excluded from outcome analvsis. 

Control groups included 21 patients with autoimmune 

hepatitis i.AH). 26 patients with alcoholic liver disease 

(ALD). 13 pauents with systemic connective tissue dis­

eases (SCTDi represented bv svsiemic lupus erythemato­
sus (SLE) mainiv, investigated at the time of diagnosis, 

and 27 healthv persons (HP). These control groups were 

age and sex matched with the main studv group. 

.All sera were stored at -20°C until testing. ANA and 

AMA were detected using air-dried crvostat sections from 

rat kidnev. mouse liver and stomach (13). and HEp-2 

cells as substrate at serum dilution 1/40. 

HEp-2 cells were grown on cover slips. The cells were 

fixed with 3.79c p-formaldehvde at room temperature for 

five minutes, followed by 1009c methanol fixation at -20 °C 

for 10 minutes and treated afterwards with 0.29c Triton X at 

room temperature for five minutes. F1TC conjugated goat 

antihuman IgG g chain specific antibody F(ab)2 (Sigma. St. 

Louis. USA)) at dilution 1,50 was used as the second anti­

body. .All washings were done with sterile phosphate 

buffered saline (PBS), containing 0.05% Tween 20. .After the 

final washing the preparauons were covered with other cover 

slips, and examined in fluorescence microscope Univar 

(Reichen. Germany) and photographed. All preparations 

were examined independently bv two authors and the results 

were compared. In cases of disagreement of results the 

preparations were reviewed until the consensus was reached. 

The ANA patterns were divided as follows: multiple 

nuclear dots (MND), fine speckled, homogeneous, perin­

uclear. nucleolar and centromere (ACA) according to the 

description of Bernstein (5i. 

Statistical analvsis was performed using one-way analv­
sis of variance (ANOVA) for parametric signs and 
Kruskal-Wallis one-way ranks analvsis for non-paramet­
ric signs. Life-time analvsis of surv ival was performed bv 
the Kaplan-Meier method (14). 

This research has been approved by the Committee of 
Ethics at the University of Tartu, Estonia. 

Results 

Using tissue sections as antigen substrate ANA were 
revealed in 20 (2919c) and AMA in 64 (939£) of PBC 
patients at the moment of diagnosis. ANA reaction on tis­
sue sections was also revealed in .AH (579c) and in SCTD 
(859c) pauents. Using HEp-2 cells as anugen substrate, 
more ANA posiuve cases were detected among the PBC 
and .AH patients: 70% and 629c. respectively. ANA were 
found in all five AMA negative PBC cases: with MND 
pattern in two, fine speckled in one, homogeneous with 
MND in one and perinuclear in one pauent. MND pat­
tern was found in 29 out of 69 (429c) PBC patients, but 
also in 2 .AH pauents. and in 1 SCTD patient (Table 1). 
In 13 out of 48 (279c) PBC pauents with ANA. at least 
two different ANA patterns were seen. In addition to 
these findings, there was also high frequency of homo­
geneous .ANA pattern in .AH (459c) and SCTD (77%) 
pauents. and ACA pattern in SCTD patients (549c). 

Clinical and laboratory data of ANA-negative and 
ANA positive patients have given in Table 2 and 3. 
ANA-negative patients had higher sedimentation rate 
(p<0.03). more frequently ascites (p<0.045) and 
vanceal hemorrhages ^p<0.03). There were no more 
associated autoimmune diseases in ANA-positive group. 

We do not find anv differences in clinical, laborato­
ry and histological features between AMA negative-
ANA-positive (5 patients) and .AMA positive PBC 
patients (64 patients). 

The survival time from the time of diagnosing PBC 
(and ANA measurement) was longer in ANA-positive 
patients than in .ANA-negative. 6.3 and 3.3 vears respec­
tively (p<0.02). Kaplan-Meier survival curve was differ­
ent in those groups (Figure 1). At the same time the 
period between the development of first symptom and 
diagnosing of PBC was comparable in both groups (1.9 

and 2 years, respectively). There were no statistically 
significant differences in histological stages, treatment 
regime and doses, between .ANA-negative and ANA-
positive patients group at the beginning of the study. 

In 37 patients (26 .ANA positive and 11 ANA negative 
at the moment of diagnosis) ANA were determined 
repeatedly during the disease course. In spite of 
immunosuppressive treatment. ANA pattern did not 
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TABLE 1. CHARACTERIZATION OF ANA AND AMA FINDINGS IN DIFFERENT CHRONIC LIVER DISEASES AND 

SYSTEMIC CONNECTIVE TISSUE DISEASES PATIENTS. 

PBC (69) .AH (21) .ALD (27) SCTD (13) HP (29) 

Immunofluorescence on tissue sections 

.Antinuclear antibody positive 20 i'299&) 12 (57%) 1 (4%) 11 (85%) 2 (7%) 

Antimitochondrial antibody positive 64 (93%) 1 (5%) 1 (8%) 

Immunotluorescence on HEp-2 cells 

Antinuclear antibody positive lall patterns) 48 (70%) 13 (62%) 1 (4%) 11 (85%) 2 (7%) 

Fine speckled 6 (9%) 2(10%) 1 (4%) I (3.5%) 

Homogeneous 7 (10%) 9 (43%) 10 (77^) 1 (3.5%) 

Nucleolar 2 (3%) 3 (14%) 1 (8% 

Perinuclear 11 (16%) 1 (8% 

Centromeric 7 (10%) 3 i14%) 7 (54%) 

Multiple nuclear dots 29 (42%) 2 (10%) 1 (8% 

PBC primary biliary cirrhosis, AH autoimmune hepatitis, ALD alcoholic liver divases. SCTD systemic connective tissue diseases. HP healthy persons 

change in 19 out of 26 (73%), changed in two out of 26 
187c), und ANA disappeared in five out of 26 (19%). 
During the foilow-up period ANA did not develop in 
any pauents who were ANA negative at the time of diag­
nosis. None of the patients developed liver cancer. 

TABLE 2. CLINICAL FEATURES OF ANA-POSITIVE 

AND ANA-NEGATIVE PBC PATIENTS. 

ANA-positive ANA-negative 

patients (48) patients (2i 

Itching 35 (73%) 16 (76%) 

Jaundice 24 (50%) 10 (48%) 

Fatigue 20 (42%) 13 (62%) 

Abdominal pain 21 (44%) b (29%) 

Hvperpigmentauon 23 (48%) 8 (28%) 

Xanthelasmata 20 (42%) 7 (33%) 

Arthralgia 14 (29%) 9 (43%) 

Back pain 4 (8%) 2 (10%) 

Weight loss 12 (25%) 7 (33%) 

Hepatomegaly 28 (58%) 14 (67%) 

Splenomegaly 4 (8%) 2 (10%)' 

Ascites 1 (2%) 2(10%) 

Oesophageal varices 3 (6%) 4 (19%) 

Haemorrhages ex varices 0 (0%) 2 (10%) 

Oedema 4 (8%) 4 (19%) 

Length of svmpc. I.9±2 2 ±2.5 

period (years) 

Length of follow-up 5.7±3.4 4.8±3.3 

period (years) 

TABLE 3. LABORATORY DATA OF ANA-POSITIVE 

AND ANA-NEGATIVE PBC PATIENTS. 

ANA-positive ANA-negative 

patients (48) patients (21) 

Age 54±9 57+12 

Bilirubin 52±40 602:57 

.Alkaline phosphatase 1490*1036 1464±917 

ASAT 96 ±40 34±48 

ALAT 112±84 S8±76 

Cholesterol 9.1±3.8 9.9±4.4 

Total protein 88±9 88 ±9 

.Albumin 43±6 41±6 

Globulin 45±8 472:9 

Sedimentauon rate 372:14 47± 14 

IgM 5.02:3.5 . 7,4 ±7 

IgG 16.72:6.7 20.1 ±7.9 

lgA 3.02:1.7 3.1 ± 1.5 

Fat excretion 9.6±8.6 14.1± 13.2 

Discussion 

This study confirms earlier investigations of other 
authors (5-7), showing that ANA could be determined 
more frequendv if HEp-2 cells are used instead of 
frozen rodent tissue sections in chronic liver disease 
patients, especially in PBC sera. 

Some authors have used the term autoimmune 
cholangitis for AMA-negative PBC patients, although 
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p<0.02 

j Figure 1 Kaplan-Meter estimated, survival m 20 AS'A-
i negative l ) and in 47 ASA positive ( j PBC 

J patients 

clinical, laboratory and histopathological characteris­
tics are very similar with AMA-positive PBC (15-18). Ii 
seems to us that AMA-negative PBC has to be treated 
as subtype of PBC as we cannot find any differences 
between those groups. Therefore, it is extremely nec­
essary to determine ANA in cholestatic patients. 

In PBC. the use of HEp-2 cells as antigenic substrate 
for ANA is especialiv important, whereas MND-ANA 
characteristics for PBC are not detectable in tissue sec­
tions. Another antibodv staining pattern detectable on 
HEp-2 cell line and invisible on tissue sections is ACA 
(5,7). The advantage of HEP-2 cell line is the large 
nucleus and rapid mitosis. This makes possible the dif­
ferentiation between MND and ACA. The nuclear dots 
vary in size and remain dispersed throughout the 
nucleus during mitosis, which helps distinguish the 
dots from centromeres (5). 

MND was the most frequent ANA pattern and seen 
in 42 per cent of PBC pauents. Additionally, we found 
MND-ANA in two AH patients and in one SLE 
patient. In all those three cases the mean number of 
nuclear dots was smaller imean four per cell) than 
that in PBC pauents (mean six per cell). The first 

patient with AH had also additional fine speckled 

ANA. and the second MND accompanied bv homoge­
neous pattern. In these patients no clinical, biochem­
ical and histological svmptoms of cholestasis were 
revealed. The SLE patient had MND-ANA with con­
comitant homogeneous pattern and no clinical and 
biochemical signs of cholestasis. Some authors have 
also found an MND-ANA pattern in diseases other 
than PBC (9,19.20). It is possible thai autoantigens or 
epitopes, at least in part of the cases, are Different 

from those ones recently cloned by Szostecki (21.22). 
.Altogether, it should be mention that MND-ANA find­
ing is highly suggesuve for PBC possibility. In our 
study three out of five AMA negative PBC patients 
had MND-ANA Therefore, we suggest the MND-
ANA detection as another informative diagnostic test 
for PBC. Whereas other autoimmune diseases and 
overlap syndromes have been found frequently in 
PBC patients, we cannot also exclude a possibility of 
asymptomatic PBC in a MND-ANA positive SLE 
patient, as a liver biopsy was not performed. 

We should mention that whereas our patients were 
mostlv in the third and the fourth histological stages at 
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the time of diagnosis, the survival ot' the patients were 
lower than described in previous studies (23-27). At 
the same time the per cent ot" the patients in each his­
tological stages in ANA-positive and ANA-negative 
groups did not differ. According to the ANA test 
results. PBC patients could be divided into two sub­
groups. The first group comprises ANA positive 
patients with relatively good prognosis, the second 
group includes ANA negative patients with relatively 
poor outcome. So far, it is difficult to explain such dif­
ferences in prognosis. It could be that ANA positive 
patients have better response to immunosuppressive 
treatment than ANA negatives. Why and how ANA 
develop in so many PBC patients is not clear vet, but 
this problem is so far unresolved for other antibodies, 
including AMA. 

To our knowledge, follow-up studies on different 
ANA tvpes have not been performed so far in PBC 
pauents. We found that as a rule ANA pattern did 
not change during 3 vears of treatment, and there 
was no ANA development in ANA negative PBC 
cases. Also, none of ANA patterns changed patients 
developed liver cancer. Therefore it is impossible to 
explain the change of ANA pattern with carcinogen­
esis in our patients as reported earlier i23). There 
were no clinical and outcome differences between 
PBC patients with changed ANA pattern compared 
to patients preserved this. Maybe we need a longer 
investigation period to appraise the significance of 
this change. 

In conclusion. ANA is a frequent immunological 
abnormality found in patients with PBC, especially if 
HEp-2 cell line is used as a substrate in indirect 
immunofluorescence test. From our studv, it appears 
that PBC patients with positive ANA have a better 
prognosis. In most ANA positive cases the pattern of 
.ANA did not change in spite of immunosuppressive 
treatment. 
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P R I M A R Y  B I L I A R Y  C I R R H O S I S  

Aminoterminal propeptide of type III procollagen and hyaluronan in 
patients with primary biliary cirrhosis: Markers of fibrosis in primary 

biliary cirrhosis 

TRIIN REMMEL, HELE REMMEL AND VELLO SALUPERE 

Department of Internal Medicine, University of Tartu, Tartu, Estonia 

Abatract The aminotermmal propeptide of type III procollagen (PIIINP) and hyaluronan have 
previously been studied in different liver diseases. The results of these studies are controversial. The 
aim of the present study was to examine the relationship berween PIIINP and hyaluronan levels and the 
clinical, biochemical and histological features of primary biliary cirrhosis (PBC) and its prognosis. 
Fifty-five PBC patients were studied at the time of diagnosis of PBC and were followed up for a mean 
of 58 months. During the follow-up period 21 patients died. In addition, 30 healthy subjects were 
examined in the present study. Hyaluronan and PIIINP were measured by radioimmunoassay and the 
level« of both PIIINP and hyaluronan were higher in PBC patients than in healthy volunteers 
(P< 1.8X10-* and 1.6X10-', respectively). Hyaluronan and PIIINP levels were above normal values in 
3JLand in 84% of PBC patients, respectively. There were correlations berween PIIINP and hyaluronan 
and the histological stage of PBC (r = 0.44, /*<0.004 and r= 0.56, P<0.00001, respectively). The 
correlation between PIIINP and hyaluronan was 0.46 {P< 0.0035). In symptomatic patients, both 
PIIINP and hyaluronan values were higher than in controls (P< 0.002 and P< 0.006, respectively). The 
levels of PIIINP correlated significantly with bilirubin (r=0.43, P< 0.006), while hyaluronan was 
correlated with age (r=0.33, P<0.015), pruritus (r=0.32, P<0.02), fatigue (r=0.41, P< 0.003), 
hepatomegaly (r=-0.46, P< 0.0008), the presence of oesophageal varices (r=0.34, P< 0.002), weight 
loss (r=0.29, P<0.05), bilirubin (r=0.54, P< 0.0001), albumin (r=-0.30, P< 0.04), extent of fat 
excretion (r= 0.53, P< 0.009) and length of symptomatic period before diagnosis of PBC (r=0.43, 
P< 0.002). Using Cox's logistic regression analysis, survival was found to be influenced by bilirubin 
concentration but not by hyaluronan, PQINP, age, albumin or histological stage. Therefore, hyaluronan 
is a more sensitive marker for predicting advanced PBC than is PIIINP. However, neither hyaluronan 
nor PmiSTP gave any indication of prognostic outcome. 

Key words: fibrogenesLs, hyaluronan, liver cirrhosis, liver disease, primary biliary cirrhosis, procollagen III. 

INTRODUCTION 

Primary biliary cirrhosis (PBC) is a clinically hetero­
geneous disease and predictions of the course of the 
disease are rather difficult and controversial. Thus far, 
bilirubin is tha onlj biochemical parameter identified 
that is believed to have any prognostic importance for 
PBC.1-4 Unfortunately, it is a late hallmark of the 
disease. This has lead to the necessity for an inves­
tigation of new indices that may be of use in 
determining the prognosis of PBC. One such factor, the 
aminoterminal propeptide of type III procollagen 
(PIIINP), is released during the extracellular processing 
of type HI collagen, which is a major component of the 

hcpatic extracellular matrix.' It has been suggested that 
in fibrotic liver disease, elevation of PIIINP may be 
connected with fibrogenesis,4"1 hepatic inflammation 
and necrosis'-10 and may also be influenced by cholesta­
sis.^ Another factor, hyaluronan, is a high mol-ecular 
weight polysaccharide that is widely distributed in 
connective tissue and is produced mainly by 
mesenchymal cells.11 It has been hypothesized that 
hyaluronan levels in serum reflect both increased 
synthesis by activated fibroblasts in fibrotic areas and 
reduced catabolism caused by hepatic failure." 
Furthermore, some studies have shown that in PBC 
PIIINP and hyaluronan could be alternative prognostic 
markers in addition to bilirubin.1*"1' Others have found 

Corretpoodence: Triin Remmel, Department of Internal Medicine, University of Tartu, Tartu EE2400, Estonia 
Accepted for publication 4 March 1996. 



T Remmel et ai. 

these factor» do not provide any additional information 
with respect to the prognosis of PBC.'*"11 

The aim» of the present study were, first, to inves­
tigate the relationship between PIIINP and hyaluronan 
level» and the clinical, biochemical and histological 
features of the disease and, second, to examine the 
significance of PIIINP and hyaluronan levels with 
respect to determining the prognosis for PBC. 

METHODS 

Fifty-five PBC patients (53 females, two males; mean 
age 54.7 year», range 34-84) were studied at the time of 
diagnosis of PBC and were followed up for a mean of 
58 month» (range 5-130). The diagnosis of PBC was 
based on conventional criteria" and all patients studied 
were AMA positive. Forty-eight of 55 patients were 
symptomatic at the time of diagnosis (without pruritus, 
jaundice, pigmentation, hepatomegaly, splenomegaly, 
ascites and/or variceal bleeding). 

None of the PBC patients had received immunosup­
pressive and/or antifibrotic treatment until diagnosis. 
Treatment with prednisone or with a combination of 
prednisone and azathioprine was started in symptomatic 
patients after diagnosis. During the follow-up period 21 
patients died (all symptomatic), 17 of them because of 
liver disease and four because of unrelated causes (car 
accident, cardiac dysrhythmia, stroke, stomach cancer). 

The control group consisted of 30 healthy subjects 
who were age- and sex-matched with the patient group. 

Before beginning immunosuppressive treatment, 
blood samples were collected by venipuncture in the 
morning (fasting state). Serum was separated by 
centrifugadon and was stored at -20°C until testing. 
The mean storage time before assays was 4.5 years. 
Serum PIIINP was measured by radioimmunoassay 
(Orion, Espoo, Finland) as described by Risteli.4 Serum 
hyaluronan was assayed with a sequential radiometric 
assay (HA-test; Pharmacia Diagnostics, Uppsala, 
Sweden). This test is based on the use of specific 
hyaluronic acid-binding proteins isolated from bovine 
cartilage. 

Biochemical and immunological tests (e.g. trans­
aminases, cholesterol, alkaline phosphatase, gamma-
giuumyltranspeptidase, bilirubin, albumin, globulin, fat 
excretion, autoantibodies and immunoglobulins) were 
performed on the same blood samples. 

At the time of collection of sera, patients were 
examined for clinical signs and symptoms by one 
doctor. Patient» who complained of itching that 
disturbed their activities and who had excoriation marks 
on their skin were determined to be pruritic The other 
subjective symptom, fatigue, was defined as positive 
when it disabled the daily activities of patients. All 
patient» alio underwent upper oesophagogas-troduod-
enoscopy and ultrasound examination. 

Liver biopsy was performed at the time of diagnosis. 
Biopsy specimen» were fixed in 10% formalin and were 
stained with haematoxylin-eosin. Data were staged 
according to the criteria of Scheuer." 

Differences between groups were tested with the 
Kruskal-Wallis test and the Mann-Whitney U-test. 

Spearman's rank correlation coefficient was used for 
correlation. P<0.05 was considered to be statistically 
significant. The contributions of PIIINP and hya­

luronan levels to a multivariate prediction of the disease 
outcome, using also bilirubin, albumin, age and 
histological stage as independent factors, were assessed 
by logistic regression analysis according the Cox model. 

This research was approved by the Committee of 
Ethics at the University of Tartu, Estonia. 

RESULTS 

The upper limit of normal values for serum levels of 
PIIINP (mean + 2s.d.) was 4.8 ng/mL and in 45 (82%) 
patients the concentration exceeded this value. The 
upper limit of normal values for serum hyaluronan was 
74 mg/L and in 46 (84%) patients the concentration 
was over this. The mean PIIINP and hyaluronan 
concentrations in PBC patients were 8.8 ng/mL and 
280 mg/L, respectively, with the highest concentration 
found in patients with the fourth histological stage of 
PBC. PIIINP sensitivity and specificity for diagnosing 
cirrhotic stage were 0.87 and 0.56, respectively, while 
for the diagnosis of advanced PBC (third and fourth 
histological stage) the sensitivity and specificity were 
0.84 and 0.7, respectively. Hyaluronan sensitivity and 
specificity for diagnosing cirrhosis were 0.94 and 0.52, 
respectively, while for the diagnosis of advanced liver 
disease, these values were 0.91 and 0.64, respectively. 
There was a statistically significant correlation between 
the level of PIIINP and the histological stage of PBC 
(r=0.44, P< 0.0037) and between hyaluronan and the 
histological stage of PBC (r=0.56, P< 0.00001). The 
correlation between PIIINP and hyaluronan was 0.46 
(P< 0.0035). Table 1 shows the PIIINP and hyaluronan 
values of the PBC patients according to histological 
stage. 

In symptomatic PBC patients the values of PIIINP 
were higher than in asymptomatic patients (9.4 ±7.2 
(median 7.9) vs 4.9 ±1.6 ng'mL (median 4.6), 
respectively; P< 0.02). Hyaluronan levels were also 
higher in symptomatic than in asymptomatic patients 
(304 ±246 (median 201) vs 111 ±119 mg/L (median 
70), respectively; P< 0.006). Three of seven asymp­
tomatic patients had both hyaluronan and PIIINP levels 
above normal values. Two of these patients developed 
symptoms soon after, while one remained asymp­
tomatic. The concentration of hyaluronan was 
moderately correlated to the age of patients (r=0.33, 
P< 0.015). 

POTNP had no statistically significant correlation 
with clinical symptom» of PBC. 

Serum hyaluronan values were correlated with 
pruritus (r=0.32, /><0,02), jaundice (r=0.3l, 
P< 0.02), fatigue (r=0.41, P< 0.003), hepatomegaly 
(r = -0.46, P< 0.0008), oesophageal varices (r=0.34, 
P< 0.002) and weight loss (r=0.29, P<0.05). There 
were no correlations with pigmentation, abdominal 
pain, arthralgias, back pain, xanthomas, palmar 
erythema, spider naevi, splenomegaly, ascites, haem­
orrhages or oedemas. In addition, the hyaluronan 
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Table I PIIINP and hyaluronan levels in primary biliary cirrhosis patients and healthy subjects 

3 

PIIINP (ng/mL) Hyaluronan (tig/L) 
n No. increased P Meants.d. Range Median No. increased P Mean*s.d. Range Median 

(%) (%) 

PBC* 55 45 (»a 1.8 x 10" 8.8*6.8 2.7-45.3 7.3 46 (84) 1.6 * 10 ' 280*91 34-850 189 

I 5 1 (20) 0.3 4.0*0.9 2.8-5.1 4 1 (20) 0.047 66*34 34-122 56 

II 18 14(78) 1.8* 10-' 7.4*3 4.2-15.2 6.6 16 (89) 6X10" 200* 186 47-737 139 

III 16 13 (81) 9 * 10-' 8.0*4.1 2.7-17.8 7.6 14 (8j) 7x 10 ' 233* 194 69-690 146 

IV 16 14 (8?) 41 x 10"' 13.5*11.3 4.8-45.3 10 15 (94) 4 x 10" 466 * 260 54-850 480 

Control 30 2 (7) 35*0.6 2.3-5.0 2.9 2(7) 39* 18 13-76 22 

Biopsy specimens were staged according to the criteria of Scheur." 

PIIINP, aminoterminal propeptide of type III procollagen; PBC, primary biliary cirrhosis. 

Table 2 Correlations of PIIINP and "hyaluronan with laboratory tests 

r 

PIIINP 

P 

Hyaluronan 
r P 

Bilirubin 0.43 0.006 0.54 0.0001 
Alkaline phosphatase 0.14 >0.05 0.006 >0.05 

Cholesterol 0.12 >0.05 0.08 >0.05 
ASAT 0.26 >0.05 0.002 >0.05 
ALAT 0.03 >0.05 -0.003 >0.05 

Total protein 0.05 >0.05 -0.25 >0.05 
Albumin -0.06 >0.05 -0.30 0.035 
Globulin 0.02 >0.05 -0.008 >0.05 
G-jlobuJin 0.08 >0.05 0.07 >0.05 
IgM -0.005 >0.05 -0.2 >0.05 
IgG 0.09 >0.05 0.001 >0.05 
IgA 0.07 >0.05 0.23 >0.05 
Steattorrhoea 0.25 >0.05 0.53 0.009 

r, Spearman'« rank correlation coefficient; P- significance of correlation coefficient. 
PIIINP, aminoterminal propeptide of type III procollagen; ASAT, xxx; ALAT, xxx. 

concentration was found to be correlated with the 
symptomatic period of the disease prior to diagnosis 
(r= 0.43, P< 0.002). 

Table 2 shows that PIIINP and hyaluronan correlated 
positively with bilirubin. In addition, hyaluronan was 
correlated with extent of fat excretion and was inversely 
correlated with albumin concentration. 

Using Cox logistic regression analysis, survival was 
found to b« influenced only by bilirubin concentration 
(P< 0.045 and not by hyaluronan, PIIINP, age, 
albumin or histological stage (P> 0.05). 

DISCUSSION 

Hyaluronan and PIIINP together have been previously 
investigated in different liver diseases with the prospect 
of using them for diagnostic and follow up pur­
poses. Thus far, there is no clear indication that 
the routine determination of PIIINP and hyaluro-nan 

would give any additional information in PBC patients 
to that obtained by the performance of other laboratory 
tests and in addition to liver biopsy data. 

Both PIIINP and hyaluronan were highly sensitive 
but hardly specific for the diagnosis of advanced PBC. 
It was not possible to differentiate advanced P8C (third 
or fourth histological stage) from second stage patients 
(belonging to the non-advanced PBC group) solely on 
the basis of the measurement of hyaluronan and 
PIIINP; furthermore, in most second stage patients 
collagen markers were also high. However, PIIINP 
values were normal in most first stage patients. 

Some previous studies have shown that in first stage 
patients the values of PIIINP could also be significantly 
higher than in healthy subjects. It has been 
assumed that destruction of bile ducts, bile leakage and 
chronic inflammatory cell infiltration of portal tracts 
could stimulate fibrogenesis.*'* There is no fibrosis in the 
first and second stages." Therefore, the elevation of 
PIIINP could be due to diminished metabolism through 
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liver endothelial cells3®-11 and impaired PIIINP excretion 
due to cholestasis.In contrast, it should be taken 
into account that liver damage in PBC patients is 
uneven. There may occur, simultaneously, in the liver 
areas with non-advanced and advanced liver damage. 
The latter could be responsible for high PIIINP values 
in some patients classified as being either in the first or 
second suge of the disease. Therefore, the measure­
ment of PIIINP may be more informative than even 
liver biopsy, in that it shows the activity of fibrotic 
process. 

Hyaluronan concentrations were already slightly 
increased in first stage patients, compared with the 
control group. It seems that the reasons for hyaluronan 
elevation are more complicated than for PIIINP and 
hyaluronan levels were found to be correlated with 
markers indicating liver synthetic function, fibrotic 
activity, cholestasis, liver insufficiency and portal 
hypertension. Hyaluronan levels were better correlated 
with histological stage and bilirubin than PIIINP. It is 
assumed that the reduced metabolism of hyaluronan in 
the liver is a more important cause for the increased 
levels in chronic liver disease than is the increased 

synthesis of hyaluronan in fibrotic areas'3. 
In our opinion, hyaluronan is a better marker for the 

evaluation of the disease process in PBC patients than is 
PIIINP. 

In asymptomatic patients (four in the first stage, one 
in the second and two in the fourth), both PIIINP and 
hyaluronan levels were lower than in symptomatic 
patients. Three of seven asymptomatic patients had 
both hyaluronan and PIIINP levels above normal 
values. In two patients, symptoms developed soon after 
diagnosis, while one patient remained asymptomatic. 
None of the asymptomatic patients with normal PIIINP 
values developed symptoms during the follow-up 
period. We recommend measurement of PIIINP and 
hyaluronan for follow-up asymptomatic patients for 
predicting the development of symptoms. 

In the present study PIIINP and hyaluronan did not 
correlate with the mortality of PBC patients. When the 
prognostic value of PIIINP and hyaluronan were 
assessed, using multivariate stepwise regression analysis 
(Cox's model), they did not influence the prognosis of 
survival. Therefore, our results are not in agreement 
with results of some earlier published studies in which 
the significance of PIIINP and/or hyaluronan were 
established for predicting survival time.1''"1* Of course, 
the natural course and survival time of our PBC 
patients may have been influenced by treatment with 
prednisone or a combination of prednisone and 
azathioprine. These drugs both inhibit collagen 
synthesis in liver." Therefore, the possibility exists that 
by using other treatment regimes (UDCA, colchicine 
etc), PIIINP and hyaluronan could preserve their 
importance in determining long-term prognosis. 

In conclusion, as hepatic fibrosis should be viewed as 
a dynamic process," the repeated measurement of 
PIIINP and hyaluronan during the course of PBC 
could be more helpful than a single measurement only 
once during the course of the disease. We suggest that 

hyaluronan is a more sensitive marker for indicating the 
extent of changes in PBC. 
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Primaarne biliaarne 
tsirroos 

Triin Remmel 

primaarne biliaarne tsirroos, autoimmuunhai-
gused, kolestaa tilised maksab ai gused, maksa-
tsirroos 

Primaarne biliaarne tsirroos on prog­
resseeruv, kolestaasiga kulgev krooniline 
maksahaigus, mille põhjus on siiani olnud 
teadmata. Et haigetel on leitud nihkeid 
nii rakulises! kui ka humoraalses im­
muunsuses, siis arvatakse, et tegemist on 
autoimmuunhaigusega (16). 

Esmakordselt kirjeldasid haigust Tho­
mas Addison ja William Gull 1851. aastal. 
Nad kirjeldasid kuut haiget, kellel olid 
nahakollasus, vitiliigo ja ksantoomid. Sa­
muti oletasid nad, et kahjustus lokal isee-
rub maksas. Termini «primaarne biliaar­
ne tsirroos» võttis esmalt kasutusele E. 
Ahrens 1950. aastal (2). See mõiste on tea­
tud määral ekslik, sest tsirrootilised muu­
tused maksas tekivad primaarse biliaarse 
tsirroosi korral alles haiguse lõppstaadiu­
mis. Seetõttu on kiijanduses soovitatud 
kasutada ka sellist nimetust nagu krooni­
line mittemädane granulomatoosne ko-
langiit (20). 

Haiguse tekkepõhjus ei ole siiani teada. 
On uuritud erinevaid baktereid (Entero 
bacteriaceae, E. coli, Mycobacteriaceae), 
kuid otsest seost kindla haigusetekitajaga 
ei ole õnnestunud leida (13, 25). Siiski on 
võimalik, et primaarse biliaarse tsirroosi 
tekkes on oluline mingi bakteri- või viiru­
sevastaste antikehade ristreaktsioon 
maksa mitokondrite erinevate komponen­
tidega struktuuride sarnasuse tõttu, mis 
põhjustab sapikapillaari rakkude moleku­
laarse koostise muutust ja immuunsüs­
teemi hüperergilist reaktsiooni. 

Keskkonnafaktorite võimalikkusele 
haiguse tekkes viitab D. Trigeri töö 1980. 
aastast (27). Autor leidis, et primaarse bi­
liaarse tsirroosi haigestumus erines ühe 
linna piires kümnekordselt. Seda seletas 
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ta veevarustuspiirkondade erinevusega, 
kuid ühte konkreetset faktorit, mis viiks 
primaarse biliaarse tsirroosi tekkeni, ei 
õnnestunud tal leida. 

Haiguse tekkes on oluline ka geneetili­
ne foon. Neil haigetel on populatsioonis 
sagedamini HLA-DR8-DQB1*0402 haplo-
tüüp (29). Geneetiliste faktorite osatäht­
susele haiguse tekkes viitab ka haigus­
juhtude olemasolu perekonniti. Ühes 
uurimuses oli see 2,4% (17). 

Primaarset biliaarset tsirroosi põdejad 
moodustavad maksatsirroosi haigestunu­
test ligikaudu 2% (11). Naised haigestu­
vad 6... 10 korda sagedamini kui mehed ja 
moodustavad ümmarguselt 90% haigestu­
nutest (23). Kõige sagedamini haigestu­
vad 40...60-aastased, kuid vanusepiir on 
väga varieeruv, ulatudes 20...80. eluaas­
tani. 

Primaarset biliaarset tsirroosi on dia­
gnoositud üle maailma. Üldhaigestumus 
lOOOOCÖnimese kohta varieerub 3,7... 14,4 
juhuni ja aastas diagnoositakse keskmi­
selt 5,8... 15 uut haigusjuhtu ühe miljoni 
inimese kohta. Primaarse biliaarse tsir­
roosi haigestumus varieerub piirkonniti, 
olles madalaim Jaapanis ja Austraalias 
ning kõrgeim Rootsis ja Inglismaal (7, 17, 
21, 28). Maa- ja linnaelanike vahel erine­
vust haigestumussageduses ei ole (7). Ar­
vatakse, et Inglismaal on umbes 7000 pri­
maarse biliaarse tsirroosi põdejat (17). 

Kui varem oletati, et haigus on suhteli­
selt harva esinev, siis viimasel ajal on 
seda haigust maailmas diagnoositud aina 
rohkem. Haigestumise sagenemise põhju­
sed ei ole täpselt teada. Võimalik, et hai­
gestumus on reaalselt suurenenud, kuid 
arvestama peab ka järgnevate faktorite 
koosmõju võimalikkust: haiguse diagnoo­
simist rohkem asümptomaatilises staa­
diumis, arstiabi ja diagnoosimismeetodite 
paremat kättesaadavust (eelkõige mito-
kondritevastaste antikehade määramine) 
ning täiuslikumate haigusregistrite ole­
masolu (7). 

Kahel kolmandikul haigetest on esmas­
teks sümptoomideks nahasügelus ja väsi­
mus (23). Nahasügelus võib algul olla lo­
kaalne, kuid hiljem hõlmab kogu keha. 
Nahasügelus on väga piinav, haiged ei saa 
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sageli öösel magada ja võivad seetõttu kõi­
gepealt pöörduda dermatoloogi, psüh­
hiaatri, neuroloogi, allergoloogi või tera­
peudi poole. Hiljem lisanduvad nahasüge-
lusele nahakollasus ja naha hüper-
pigmentatsioon (melanoderma). Harvem 
tekivad koUasus ja nahasügelus üheaeg­
selt (20%-l) või nahakollasus on esmaseks 
sümptoomiks (8%-l) (23). Üksikutel haige­
tel manifesteerub haigus esimest korda 
kas verejooksuna söögitoru veenilaiendi-
test, astsiidi või entsefalopaatiana (11). 

Tänapäeval on primaarset biliaarset 
tsirroosi üha rohkem diagnoositud 
asümptomaatilises staadiumis (7,17), mil 
haigetel nahasügelus, ikterus, portaalhü-
pertensioonisündroom või muud maksa­
haigusele viitavad nähud veel puuduvad. 
Nendel haigetel leitakse aga mitokondri-
tevastaseid antikehi ja alkaalse fosfataa-
si või gamma-glutamüültranspeptidaasi 
aktiivsuse tõusu vereseerumis. Eriti vara­
jases haigusstaadiumis võib ensüümide 
aktiivsus olla normis, kuid mitokondriaal-
sed antikehad on kindlasti olemas. 

Haiguse diagnoosimisel kliiniliselt sel­
gelt avalduvas staadiumis võib haigel lei­
da ksantoome, ksantelasme, melanoder­
ma t, verevalumeid ja hepatomegaaliat, 
harvem splenomegaaliat ja astsiiti. Kole-
staasist tingituna tekib malabsorptsiooni-
sündroom, mis väljendub eelkõige steator-
röa (rasvade rohke eritumine väljaheite­
ga) ja rasvlahustuvate vitamiinide 
imendumise puudulikkusena (A-, D-, E-, 
K-vitamiin). Väga tõsiseks probleemiks 
haigetel on lülisamba osteoporoosist tingi­
tud lülidemurrud koos tugeva valusümp-
toomiga (10). Lisaks malabsorptsiooni-
sündroomist tingitud D-vitamiini- ja Ca-
defitsiidile on osteoporoosi tekkes oluline 
ka osteoblastide vähenenud aktiivsus, 
haigete vanus ja sugu. Enamik haigeid on 
naised pärast menopausi (12). 

30.. .80%-l haigetest on peale primaarse 
biliaarse tsirroosi kaasnevana ka mõni 
muu immunogeneesiga haigus või sünd­
room. Kirjanduse põhjal on sagedasemaks 
Sjögreni sündroom, reumatoidartriit, 
sklerodermia, autoimmuunne türeoidiit 

ja fibroseeriv alveoliit. Harvem on leitud 
tsöliaakiat, bulloosset pemfigoidi, lame-
sammaspoolt, vaskuliiti, süsteemset erü-
tematoosset luupust, membranoosset glo-
merulonefriiti, ultseroosset koliiti, polü-
müosiiti, difuusset toksilist struumat, 
sarkoidoosi ja autoimmuunset trombotsü-
topeeniat (24). 

Sapieritushäireist, haigete soost ja va­
nusest tingituna leitakse neil haigeil sa­
gedamini sapikivitõbe (23, 24). Kivid on 
tavaliselt nn. vaiksed kivid (sapipõies) ja 
vajadust kirurgilise ravi järele ei ole. Küll 
aga võib kivide avastamine viia selleni, et 
nahasügelust ja ikterust ning teisi sümp­
toome tõlgendatakse sapikivitõve sümp­
toomidena ning haiget opereeritakse. Pä­
rast operatsiooni haigetel maksafunkt-
sioon tavaliselt halveneb. Ravi on vajalik 
juhul, kui kivi paikneb ühissapijuhas, sel 
juhul peetakse eelistatavaks meetodiks 
papillotoomiat. 

Laboratoorselt on primaarsele biliaar-
sele tsirroosile iseloomulik eelkõige kole-
staasi tähised, s.o. alkaalse fosfataasi ja 
gammaglutamüültranspeptidaasi aktiiv­
suse 3...10-kordne tõus vereseerumis. 
Haiguse diagnoosimise ajal on bilirubiini 
kontsentratsioon tihti normis, kuid haigu­
se progresseerumisel bilirubiini kontsent­
ratsioon vereseerumis enamikul haigeil 
suureneb, seda nii konjugeeritud kui ka 
konjugeerimata fraktsiooni arvel. Trans-
aminaaside aktiivsuse tõus (tsütolüüs) ei 
ole nii tugevalt väljendunud. 

Suurel osal haigetest esinevad hüperli-
pideemia ja hüperkolesteroleemia, mis on 
refraktaarne medikamentoossele ravile. 
Maksahaiguse progresseerumisel tekivad 
hüpoalbumineemia ja koagulopaatia. 
Osal haigetel puudub seos haiguse kliini­
lise pildi, laboratoorsete näitajate ja mak­
sa bioptaadi histoloogilise leiu staadiumi 
vahel. 

Primaarse biliaarse tsirroosi diagnoosi­
misel peetakse eriti vajalikuks mitokond-
ritevastaste antikehade määramist vere­
seerumis. Mitokondritevastaseid antikehi 
on leitud 93...98%-l haigetest (7, 23, 28). 
On avastatud neli mitokondritevastast 
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antikeha, mis reageerivad mitokondrite 
membraani erinevate antigeenidega. Olu­
lisemad neist on M2-tüüpi antikehad, mis 
on suunatud kolme ensüümi vastu mito­
kondrite sisemembraanil (30). Nendeks 
ensüümideks on püruvaadi dehüdroge-
naasi E2 kompleks (15), 2-oksohappe de-
hüdrogenaas ja kõrvalahelaga 2-oksohap­
pe dehüdrogenaas (9). 

M4 antikehi leitakse sellise primaarse 
biliaarse tsirroosi variandi puhul, millel 
on sarnaseid jooni kroonilise aktiivse 
autoimmuunse hepatiidiga. Anti-M2 koos 
anti-M8-ga näitab haiguse halba prognoo­
si, anti-M9 leidumine vereseerumis on 
seevastu iseloomulik healoomulise kuluga 
haigusele (5). Anti-M9 võib leida ka hai­
gete sugulastel ning arstide ja labori töö­
tajate vereseerumist, kes on töötanud pri­
maarset biliaarset tsirroosi põdejate vere-
seerumitega (5). 

Ehkki enamiku haigete vereseerumis 
on M2-tüüpi antikehade kõrge tiiter, ar­
vatakse, et mitokondritevastased antike­
had on haiguse tagajärg, mitte põhjus. 
Haiguse tekkeks on vajalik HLA II klassi 
molekulide ekspressioon sapikapillaaride 
epiteelile (normaalses maksas ekspres-
seeruvad HLA I klassi antigeenid), mis 
viivad abistajarakkude aktiveerumisele ja 
T-lümfotsüütide tsütotoksilise toime tek­
kele sapikapillaaride vastu (3). 

Mitokondritevastaste antikehade kõr­
val võib primaarse biliaarse tsirroosi kor­
ral leida ka muid antikehi (tuuma-, sileli-
haskoe-, kilpnäärme mikrosoomidevasta-
sed jm.), kuid nende olemasolu ei ole 
primaarsele biliaarsele tsirroosile pato-
gnostiline (16, 28). Peale eespool toodu on 
neil haigetel vereseerumis leitud kõrget 
IgM-i kontsentratsiooni, hüpergammaglo-
bulineemiat, hüpokomplementeemiat ja 
immuunkomplekse (16). Rakulise im­
muunsuse häiretele viitavad granuloomi-
de olemasolu maksas ja defektne T-lüm­
fotsüütide funktsioon nii perifeerses veres 
kui ka sapikapillaaride ümber (16). 

Histoloogiliselt jaotatakse primaarne 
biliaarne tsirroos nelja staadiumi. Esime­
sele staadiumile on omane väikese ja 
keskmise suurusega sapijuhade destrukt­
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sioon, teisele sapikapillaaride proliferat-
sioon, kolmandale fibroos ja neljas on nn. 
tõelise tsirroosi staadium, mil sapikapil-
laare histoloogilises preparaadis on väga 
vähe (22). Haiguse varajasemates staa­
diumides (esimeses ja teises) võib prepa­
raadis leida ka granuloome. Alati tuleb 
aga arvestada seda, et maksakahjustus ei 
ole täiesti difuusne ning seetõttu võib 
maksa eri osades olla erinevatesse histo-
loogilistesse staadiumidesse kuuluvaid 
muutusi. 

Haiguse kulg primaarset biliaarset tsir­
roosi põdejail on väga varieeruv, sageli 
raskesti prognoositav. Sümptoomide puu­
dumise korral on haigete elulemus sama­
sugune kui vanuseliselt ja sooliselt repre­
sentatiivsetel inimestel üldpopulatsioonis 
selle hetkeni, kuni neil tekivad sümptoo­
mid. Haigus muutub aga kliiniliselt aval­
duvaks suuremal osal sümptoomideta 
haigetest, kuid selleks võib aega kuluda 
kuni 30 aastat. 

Kliiniliselt sümptoomideta haigetel näi­
tavad halba prognoosi, s.t. haiguse kiiret 
muutumist kliiniliselt väljendunuks, he-
patomegaalia olemasolu, kaasneva auto­
immuunse haiguse olemasolu ja histoloo­
giliselt III...IV staadiumile iseloomulike 
muutuste leidmine maksas (18). Kliinili­
selt avaldunud haigusstaadiumis on hai­
gete eluprognoos tavaliselt halb, keskmi­
ne elulemus diagnoosimise momendist on 
10 aastat. Prognoos on eriti halb sellisel 
juhul, kui haigel on ikterus, astsiit, hüpo-
albumineemia, tsirrootilised muutused 
maksas ja anamneesis hiljutine verejooks 
söögitoru veenikomudest (19). Kõige täht­
samaks prognostiliseks markeriks pee­
takse bilirubiini. 

Primaarset biliaarset tsirroosi põdejate 
ravi on probleemiks kogu maailmas. Prae­
gu puudub efektiivne medikamentoosne 
ravi. Medikamentoosse raviga võib saavu­
tada küll sümptoomide kadumise, labora­
toorsete analüüside teatava paranemise 
(normaliseerumist tavaliselt ei toimu), 
kuid muutused maksas progresseeruvad 
ja eluea pikenemist ei ole täheldatud. 

Medikamentoosne ravi on oma olemu­
selt eelkõige immuunsupressiivne ja anti-
fibrootiline. Haigete ravimisel on kasuta­
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tud D-penitsillamiini, prednisolooni, asa-
tiopriini, kolhitsiini, tsüklosporiini, me-
totreksaati, kloorambutsiili ja ursodeok-
sükoolhapet (4). 

D-penitsillamiini ja asatiopriini kasuta­
mine monoteraapiana on kliiniliste ravi­
mitega tehtud katsete tulemusena tunnis­
tatud mittetoimivaks (6, 14). Enamiku 
muude ravimite kasutamist piirab pike­
maajalise ravi korral kõrvaltoimete teke 
(prednisoloon ja osteoporoos, tsüklospo-
riin ja neerukahjustus, metotreksaat ja 
vereloomekahjustus, asatiopriin ja vere-
loome kahjustus). Viimasel ajal on saadud 
kõige paremaid tulemusi ursodeoksükool-
happega (13... 15 mg kehakaalu kilogram­
mi kohta päevas), mille täpset toimemeh­
hanismi ei ole veel selgitatud. Arvatakse, 
et primaarse biliaarse tsirroosi puhuse 
maksakahjustuse tekkes on peale im-
muunmehhanismide oluline ka sekun­
daarne, endogeensete sapphapete kuhju­
mine maksa ja nende toksiline toime mak-
sarakkudesse. 

On teada, et ursodeoksükoolhape vä­
hendab endogeensete, toksiliste sappha­
pete hulka maksas, kuna ta imendub pa­
remini peensoolest (endogeensete, toksi­
liste sapphapete kontsentratsioon 
väljaheites suureneb, enterohepaatilises 
tsirkulatsioonis väheneb), parandab sa-
pieritust maksas ning on immuunmodu-
leeriva ja hepatoprotektiivse toimega (1, 
26). Kuid ka siin on võrdlevad kahekord­
sed pimekatsed ravimitega oma kestvu­
selt olnud liialt lühikesed, et saaks lõpli­
kult deklareerida, et ainuõige ravim on lõ­
puks leitud. 

Selleks, et vähendada ravimite kõrval-
toimet, on tulevik tõenäoliselt polüteraa-
pia päralt, kusjuures parimad mõeldavad 
kombinatsioonid oleksid järgmised: pred­
nisoloon ja asatiopriin, prednisoloon ja 
tsüklosporiin, tsüklosporiin ja kolhitsiin 
ning muud. Sümptomaatilise ravimina 
kasutatakse nahasügeluse puhul kolestü-
ramiini ja D-hüpovitaminoosi puhul 25-
hüdroksüvitamiini D süstetena. 

Primaarset biliaarset tsirroosi põdejad 
on see haigete kontingent, kelle puhul 
maksa transplanteerimisel on saadud kõi­
ge paremaid lähi- ja hilistulemusi. Nii 

ilmnes Ameerika Ühendriikides Pitts­
burghis tehtud uurimusest, et primaarset 
biliaarset tsirroosi põdejaist, kellel oli teh­
tud maksatransplantatsioon, elas 70% üle 
viie aasta ja enam (8). Enamik surmajuh­
te registreeriti esimese 6 kuu jooksul. Ei 
ole leitud ka seda, et haigus tekiks trans-
planteeritud maksas uuesti, kuigi mito-
kondriaalsed antikehad jäävad verre tsir-
kuleerima (8). Muidugi piiravad maksa 
transplanteerimise laialdast kasutamist 
sobivate doonorite vähesus ja operatsioo­
ni kallidus. Sellepärast jätkuvad uurin­
gud ka uute ravimeetodite leidmiseks. 

Kokkuvõtteks võib öelda, et primaarne 
biliaarne tsirroos on haigus, millesse hai­
gestuvad töövõimelises eas inimesed. 
Väga oluline on haiguse varajane, juba 
asümptomaatilises staadiumis diagnoosi­
mine ja nende haigete pidev jälgimine 
ning ravi korrigeerimine tüsistuste tekki­
mise korral. Et praeguseks on Tartu Üli­
kooli Sisekliinikul pikaajaline kogemus 
primaarse biliaarse tsirroosi diagnoosimi­
se, ravi ja jälgimise alal (80 haiget on ol­
nud ravil ajavahemikul 1973... 1993) ning 
abiks on ka tõhus koostöö Tartu Ülikooli 
Üld- ja Molekulaarpatoloogia Instituudi 
immunoloogialaboriga (mitokondritevas-
taste antikehade määramine), siis on üli­
malt soovitatav, et haiged, kellel kahtlus­
tatakse primaarset biliaarset tsirroosi, 
suunataks uuringuteks ja ravi alustami­
seks Tartu Ülikooli Sisekliinikusse. 
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Summary 

About the Primary Biliary Cirrhosis. Pri­
mary Biliary Cirrhosis is a cholestatic, progressive 
liver disease of unknown etiology which occurs pre­
dominantly in middle age females. Although the dis­
order is rare, it is diagnosed more frequently nowa­
days. The contemporary points of view about Pri­
mary Biliary Cirrhosis have been described in this 
paper. 
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