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Abstract

AIM: To investigate possible associations of anti-nuclear
envelope antibody (ANEA) with disease severity and
survival in Greek primary biliary cirrhosis (PBC) patients.

METHODS: Serum samples were collected at diag-
nosis from 147 PBC patients (85% female), who were
followed-up for a median 89.5 mo (range 1-240). ANEA
were detected with indirect immunofluorescence on 1%
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formaldehyde fixed Hep2 cells, and anti-gp210 antibod-
ies were detected using an enzyme linked immunosorb-
ent assay. Findings were correlated with clinical data,
histology, and survival.

RESULTS: ANEA were detected in 69/147 (46.9%)
patients and 31/147 (21%) were also anti-gp210 posi-
tive. The ANEA positive patients were at a more ad-
vanced histological stage (1-1/I-IV 56.5%/43.5%
vs 74.4%/25.6%, P = 0.005) compared to the ANEA
negative ones. They had a higher antimitochondrial an-
tibodies (AMA) titer (< 1:160/> 1:160 50.7%/49.3% vs
71.8%/28.2%, P = 0.001) and a lower survival time (91.7
= 50.7 mo vs 101.8 £ 55 mo, P = 0.043). Moreover,
they had more advanced fibrosis, portal inflammation,
interface hepatitis, and proliferation of bile ductules (P
= 0.008, » = 0.008, » = 0.019, and P = 0.027, respec-
tively). They also died more frequently of hepatic failure
and/or hepatocellular carcinoma (P = 0.016). ANEA
positive, anti-gp210 positive patients had a difference in
stage (1-1I/II-IV 54.8%/45.2% vs 74.4%/25.6%, P =
0.006), AMA titer (< 1:160/> 1:160 51.6%/48.4% vs
71.8%/28.2%, P = 0.009), survival (91.1 £ 52.9 mo vs
101.8 £ 55 mo, 2 = 0.009), and Mayo risk score (5.5
+ 1.9 15 5.04 £ 1.3, P = 0.04) compared to the ANEA
negative patients. ANEA positive, anti-gp210 negative
patients had a difference in AMA titer (< 1:160/> 1:160
50%/50% vs 71.8%/28.2%, P = 0.002), stage (I -1I/II
-IV 57.9%/42.1% vs 74.4%/25.6%, P = 0.033), fibrosis
(P = 0.009), portal inflammation (P = 0.018), interface
hepatitis (P = 0.032), and proliferation of bile ductules
(P = 0.031). Anti-gp210 positive patients had a worse
Mayo risk score (5.5 + 1.9 15 4.9 £ 1.7, P = 0.038) than
the anti-gp210 negative ones.

CONCLUSION: The presence of ANEA and anti-gp210
identifies a subgroup of PBC patients with advanced
disease severity and poor prognosis.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION

Primary biliary cirrhosis (PBC) is a chronic, progressive,
cholestatic liver disease of probable autoimmune etiology,
characterized by destruction of small intrahepatic bile
ducts, portal inflammation, and, eventually, development
of liver cirrhosis and hepatic failure. Elevated cholestatic
enzymes, compatible liver histology, and detectable anti-
mitochondrial antibodies (AMA), at titers higher than 1:40,
are the three diagnostic criteria used for the diagnosis of
PBC. Two of the three criteria suffice for making a defi-
nite diagnosis of PBC'".

In fact, AMA are the specific marker of PBC, detected
in 90%-95% of patientsm. Antinuclear antibodies (ANA)
are also present in 30% to 50% of patients[}é], and are de-
tected by indirect immunofluorescence (IIF) with various
patterns. The peri-nuclear pattern is the most common
IIF pattern of ANA, which detects nucleoporin 62 (p62)[7’8]
and nglOM (nuclear pore complexes, NPC), as well as the
lamin B receptor and lamin A/ C[q’m], all antigens of the
nuclear envelope. The multiple nuclear dot IIF pattern of
ANA, is due to nuclear antigens such as sp100, SUMO,
and PML. Another ANA IIF pattern found in PBC pa-
tients is the anti-centromere (ACA) one'""?,

Although AMA are not associated with disease pro-
gressionm, ACA and anti-nuclear envelope antibody
(ANEA) (ANA against the nuclear envelope antigens)
seem to be associated with disease severity™™'”. In fact, an-
ti-NPC presence has been associated with more active and
severe disease[7’l3]; anti-gp210 and ACA positive patients
have been reported to be associated with either hepatic
failure or portal hypertension respectively™ ™', However
a study on Spanish and Greek patients did not confirmed
these ﬁndingsﬂs].

The purpose of the present study is to examine as-
sociations between the presence of serum ANEA and the
severity and survival in a homogeneous cohort of Greek
patients with AMA positive and negative PBC, in a single
referral centre.

144

Jgn?s:iﬁm"* WJG | www.wjgnet.com

Sfakianaki O et a/. ANEA and anti-gp210 in PBC patients

MATERIALS AND METHODS

Patients
From January 1989 to June 2009, 232 PBC patients were
diagnosed by standard criteria and followed up at the
Department of Gastroenterology of the University Hos-
pital of Heraklion, Crete. Patients that had frozen (-80°C)
serum collected at diagnosis, had negative hepatitis viral
markers, were regularly followed up and gave their consent,
wete included in the study. These criteria were fulfilled by
147 patients. They were followed-up for 1-240 mo (mean
96.1 £ 55.8 mo, median 89.5 mo) after the initial diagnosis
of PBC. Nineteen (12.9%) patients were AMA negative
and 128 (87.1%) were AMA positive, with a titer > 1/40,
M2 positive. Twenty-two patients (15%) were males and
125 (85%) were females. The mean age at diagnosis was
59.2 £ 10.9 years (median 60, range 31-80). According
to the Ludwig classification, 97 patients (66%) were at an
eatly stage (I -1I), 50 (34%) were at a late stage (II-IV), of
whom 32/50 were at stage IV. The mean Mayo risk score
at the time of diagnosis was 5.1 = 1.6. All patients were
treated with ursodeoxycholic acid (UDCA) at a dose of 13-
15 mg/kg, starting after the time of serum collection. Oth-
er coexisting autoimmune diseases were: Sjogren syndrome
in 12 patients, Raynaud phenomenon in two, psoriasis in
one, sarcoidosis in one, discoid lupus erythematosus in one,
autoimmune atrophic gastritis in two, and vitiligo in one.
During the follow-up period 14 patients developed
variceal bleeding, 15 developed ascites, two developed
hepatic encephalopathy, and six developed hepatocellu-
lar carcinoma. Four patients underwent orthotopic liver
transplantation. Thirty patients died during follow-up (five
from liver unrelated causes). The remaining 117 patients
are alive and are still being followed up at our Department
at the end of the study. The study was approved by the
Ethics Committee of the Hospital. All patients have given
a written, informed consent.

Methods

The Autoantibodies studied were correlated with clinical
data, histology at diagnosis, the major events occurring
during the follow-up period, and survival.

Ninety-eight biopsy specimens with more than three
portal tracts wetre reexamined and graded by a single pa-
thologist. The histological variables analyzed included:
fibrosis (1-3) (1 = mild, 2 = moderate, 3 = severe), inter-
face hepatitis (0-3) (0 = absent, 1 = mild, 2 = moderate,
3 = severe), portal inflammation (1-3) (1 = mild, 2 =
moderate, 3 = severe), intralobular inflammation (0-2) (0
= absent, 1 = mild, 2 = moderate), epithelioid granulomas
(0-1) (0 = absent, 1 = present), and proliferation of bile
ductules (0-1) (0 = absent, 1 = present).

Cell culture

Human Hep2 cells (larynx and cervical catcinoma) were
used. The cells were cultured in Minimum Essential Me-
dium supplied with 10% Fetal Bovine Serum 100 U/mL
penicillin/streptomycin and 1% non-essential amino acids.
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They were maintained in humidified atmosphere at 37°C
and 5% COz. All the culture media were from Gibco (In-
vitrogen, UK)

lIF for serum autoantibody analysis

An IIF assay of Nova Lite™ (IFA) ANA plus Mouse
Kidney & Stomach (Inova Diagnostics, San Diego CA,
Inc) was used for screening and semi-quantitative determi-
nation of AMA IgG antibodies, according to the manu-
facture’s instructions.

IIF was performed for detection of ANEA, as previ-
ously described"”. Briefly, Hep2 cells were grown over-
night on coverslips and washed with PBS (Gibco, Invitro-
gen, UK).

The cells were fixed with 1% and 4% formaldehyde
(Sigma-Aldrich, Germany) for 10 min. The cells were
washed with PBS. To quench auto-fluorescence and en-
hance antigenicity, the fixed cells were incubated with
20 mmol/L glycine (Sigma-Aldrich, Germany) in PBS
for 5 min. After blocking with PBS containing 0.2% Tri-
tonX-100, 2 mmol/L MgClz, and 1% gelatin from cold
water fish skin (Sigma-Aldrich, Germany) for 10 min, cells
were incubated with serum (dilution 1:80) in blocking buff-
er for 45 min. Subsequently, the coverslips were washed
with blocking buffer for 10 min and incubated with fluo-
rescein isothiocyanate (FITC)-conjugated goat anti-human
IgG (dilution 1:500, H+L secondary antibody, Chemicon,
Millipore, Germany) for 45 nin. Finally, cells were rinsed
in PBS and mounted with mounting medium containing
Dapi (Santa Cruz Biotechnology, Inc, Germany). All steps
were performed at room temperature. Fluorescence was
observed under a Leica SP confocal microscope.

Enzyme linked immunosorbent assay for gp210

For the assessment of anti-gp210 antibodies, a Quanta
lite™ enzyme linked immunosorbent assay (ELISA)
(Inova Diagnostics, San Diego CA, Inc) kit was used ac-
cording to the manufacture’s instructions.

Statistical analysis

Data are presented as percentages (%0) or as mean = SD,
unless otherwise stated. Differences between autoantibody
positive and negative patients for various clinical, histo-
logical, and serological measurements were compared us-
ing multivariate regression analysis. The survival time was
estimated by the Kaplan-Meier method, and compared by
the Breslow test. Fisher’s exact test was used to compare
causes of death between ANEA positive and negative and
gp-210 positive and negative patients. A P value < 0.05
was considered significant. Statistical analyses were pet-
formed using SPSS v.15.0 and Excel 2003 software.

RESULTS

Fixation was important in visualization of ANEA by im-

munofluorescence, 1% fixation allowed for much better

discrimination of antinuclear antibodies (Figure 1).
Parameters used in multivariate analysis are shown in

Tables 1-3. The ANEA were detected by 1IF on Hep2
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Figure 1 Typical peri-nuclear staining showing anti-nuclear envelope an-
tibody positive sera in indirect inmunofluorescence. A: Cells fixed with 1%
formaldehyde; B: Cells fixed with 4% formaldehyde.

ANEA P value

Positive Negative
Patients 69 (46.9) 78 (53.1)
Age (yr) 59.3+11.8 59.1+10.1 0.330
AMA titer < 1:160/ 35 (50.7)/34 (49.3) 56 (71.8)/22 (28.2) 0.001
>1:160"
Stage I-11/ 39 (56.5)/30 (43.5) 58 (74.4)/20 (25.6)  0.005
stage II-IV
Alive/dead 51 (77.3)/15 (22.7) 66 (86.8)/10 (13.2) 0.162
Survival 91.7 £ 50.7 101.8 £ 55 0.043
Mayo risk score 519+18 504+13 0.239

'1/160 is the median antimitochondrial antibodies titer. ANEA: Anti-nuclear
envelope antibody.

cells giving a typical peri-nuclear staining pattern (Figure 1).
ANEA were detected in 69 (46.9%) of 147 patients. Com-
patisons between ANEA positive and negative patients ate
shown in Tables 1 and 2. Although there was no signifi-
cant difference in the number of alive/dead between posi-
tive and negative ANEA patients [51 (77.3%)/15 (22.7%)
s 66 (86.8%)/10 (13.2%), NS], there was a statistical
significance in survival period between the two groups
(91.7 £ 50.7 mo »s 101.8 £ 55 mo, P = 0.043) (Table 1
and Figure 2). Moreover, causes of death were significant-
ly different between ANEA positive and negative patients

(Figure 3).
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Histological parameters P value Histological parameters P value
ANEA positive ~ ANEA negative Gp210 negative  ANEA negative
n = 69) (n =78) (n = 38) (n = 78)
Fibrosis Fibrosis
1 10 (22.7) 22 (40.7) 0.008 1 7 (25.0) 22 (40.7) 0.009
2 17 (38.6) 22 (40.7) 2 8 (28.6) 22 (40.7)
3 17 (38.6) 10 (18.6) 3 13 (48.4) 10 (18.6)
Portal inflammation Portal inflammation
1 8(18.2) 22 (40.7) 0.008 1 5(17.9) 22 (40.7) 0.018
2+3 36 (81.8) 32 (59.3) 2+3 23 (82.1) 32 (59.3)
Interface hepatitis Interface hepatitis
0+1 16 (36.4) 31 (57.4) 0.019 0+1 10 (35.7) 31 (57.4) 0.032
2+3 28 (63.6) 23 (42.6) 2+3 18 (64.3) 23 (42.6)
Intralobular inflammation Intralobular inflammation
0 11 (25) 9 (16.7) 0.359 0 8 (28.6) 9(16.7) 0.274
1 19 (43.2) 35 (64.8) 1 14 (50.0) 35 (64.8)
2 14 (31.8) 10 (18.5) 2 6(21.4) 10 (18.5)
Proliferation of bile ductules Proliferation of bile ductules
0 12 (27.3) 25 (46.3) 0.027 0 7 (25.0) 25 (46.3) 0.031
1 32 (72.7) 29 (53.7) 1 21 (75.0) 29 (53.7)
Epithelioid granuloma Epithelioid granuloma
0 31 (70.5) 39 (72.2) 0.425 0 19 (67.9) 39 (72.2) 0.342
1 13 (29.5) 15 (27.8) 1 9(32.1) 15 (27.8)

ANEA: Anti-nuclear envelope antibody.

Survival functions
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Figure 2 Kaplan-Meier curve of survival between anti-nuclear envelope
antibody negative and anti-nuclear envelope antibody positive patients (P =
0.043 by Breslow test). ANEA: Anti-nuclear envelope antibody.

AMA titers

AMA titers were not associated with disease severity.
Kaplan-Meier analysis showed P > 0.7 when AMA titers
were examined in relation to patient survival.

Anti-Gp210

We tested all 69 ANEA positive patients (18 dead, five

from liver unrelated death) for the anti-gp210 antibodies

by ELISA and found 38 (55.1%) negative and 31 (44.9%)

positive, representing 21% of all studied patients.
Comparing the anti-gp210 positive patients (7 = 31)

with the ANEA negative patients (# = 78) we found signifi-
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ANEA: Anti-nuclear envelope antibody.

10 Causes of death
W Variceal bleeding
[ Hepatic failure
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Figure 3 Causes of death between anti-nuclear envelope antibody positive
and anti-nuclear envelope antibody negative patients (P = 0.016). Anti-nu-
clear envelope antibody (ANEA) positive patients died more frequently of hepatic
failure and/or hepatocellular carcinoma (HCC), while ANEA negative patients died
more frequently as a result of variceal bleeding.

cantly higher AMA titer (< 1:160/> 1:160 51.6%/48.4%
vs 71.8%/28.2%, P = 0.009), more late stages (-1 /1I-
IV 54.8%/45.2% vs 74.4%/25.6%, P = 0.006), higher Mayo
risk score (5.5 = 1.9 »s 5.04 £ 1.3, P = 0.04) and shorter
survival petiod (91.1 + 52.9 mo #s 101.8 & 55 mo, P = 0.009)
(Figure 4).

Comparing the 38 ANEA positive-gp210 negative
patients with the 78 ANEA negative patients, we found
that the ANEA negative ones had lower AMA titers (<
1:160/> 1:160 50%/50% »s 71.8%/28.2%, P = 0.002),
earlier stage (I -1 /TM-IV 57.9%/42.1% s 74.4%/25.6%,

P = 0.033), less severe fibrosis, portal inflammation, in-
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Figure 4 Kaplan-Meier curve of survival between anti-gp210 positive and
anti-nuclear envelope antibody negative patients (P = 0.009 by Breslow
test). ANEA: Anti-nuclear envelope antibody.

terface hepatitis, and proliferation of bile ductules (P =
0.009, P = 0.018, P = 0.032 and P = 0.031, respectively)
(Table 3).

Between anti-gp210 positive (# = 31) and ANEA
positive, anti-gp210 negative (# = 38) patients the only pa-
rameter that differed was Mayo risk score (5.5 = 1.9 s 4.9
+ 1.7, P = 0.038). No difference between the two groups
was found for any of the other clinical, demographic, his-
tological parameters or for survival (mean 91.1 = 52.9 and
92 £ 49.6 mo respectively).

Causes of death were no different between gp-210
positive and negative patients.

DISCUSSION

In recent years, significant steps have been made in the
clarification of the pathogenesis of PBC, although defini-
tive data have not yet been providedm’m]. Moreover, the
mechanisms controlling disease severity and, therefore,
prognosis in this clinically heterogeneous disease are still
not well established. In recent years, more patients have
been diagnosed in at the presymptomatic or asymptomatic
stage than before. Some of these patients undergo a be-
nign course and others a more progressive one, with early
appearance of symptoms and rapid deterioration, leading
to liver transplantation or death™"**".,

Prognostic scores based on clinical parameters (Mayo
risk score and bilirubin) have been developed in patients
with advanced disease, but they have not been validated in
presymptomatic or asymptomatic patients.

Earlier studies failed to demonstrate an association of
disease severity and progression, with ANEA®*, How-
ever in 2001, Invernizzi e/ al” reported an association of
antibodies to NPC with disease activity and severity, which
was confirmed, in particular for anti-gp210, in Italian PBC
patients two years later™, Tn American and Canadian pa-
tients, ANEA were associated with increased risk of liver
failure™,

Nakamura ¢ a/* in 276 Japanese PBC patients re-
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ported a prevalence of 26% for anti-gp210. In that study,
anti-gp210 presence correlated with survival and a he-
patic failure pattern of disease progression. By contrast,
in a cohort of 170 Spanish and 162 Greek patients, only
10.4% of patients were anti-gp210 positive. In that study,
there was no correlation with survival or histological se-
verity, although correlations with Mayo risk score, ALP,
and bilirubin were reported“ﬂ. The authors stated that the
low prevalence could be an ethnic or geographic variation
and that, although anti-gp210 represents a disease severity
marker, it is not a prognostic one. However, our results
of anti-gp210 prevalence, using the same ELISA kits, in a
homogeneous Greek population from the island of Crete,
are similar to the Japanese report.

Similarly to the Japanese report, our ANEA positive
patients died more frequently of hepatic failure and/or
hepatocellular carcinoma, while ANEA negative patients
died more frequently as a result of variceal bleeding;

Indeed, we found that 46.9% of the patients were
ANEA positive and 21% anti-gp210 positive, a similar
percentage to the Japanese patients (26%). The ANEA
positive patients at the time of diagnosis were at later his-
tological stages, with more severe fibrosis, portal inflam-
mation, bile ductular proliferation, and interface hepatitis.
They had higher AMA titers and, as expected, shorter
survival periods than the ANEA negative patients. The
anti-gp210 positive patients differed from the rest of the
ANEA positive patients only in their higher Mayo risk
scores. It should be noted that, with the usual 4% formal-
dehyde fixation used with Hep2 cells, there might be a
difficulty in discrimination between peti-nuclear and cyto-
plasmic fluorescence caused by the presence of high titers
of antimitochondrial antibodies. By contrast, our slight
modification using 1% fixation instead allowed for much
better visualization of peri-nuclear staining; therefore, we
strongly recommend this fixation for further use.

In conclusion, our data confirm that, in Greek PBC
patients, there is a correlation between the presence of
ANEA antibodies and disease severity and shorter sur-
vival. The presence of anti-gp210 seems to be an addi-
tional factor, reducing survival. Therefore, we suggest that
presence of ANEA and anti-gp210 should be routinely
checked, because their presence identifies a subgroup of
PBC patients with poor prognosis. The mechanism un-
detlying the association of ANEA with prognosis requires
further elucidation.

COMMENTS

Background

Primary biliary cirrhosis (PBC) is an autoimmune disease of unknown etiology,
where genetic and environmental factors have roles in disease pathogenesis. The
clinical course of the disease is variable, and no specific serological markers can
predict disease progression. Peri-nuclear antibodies have not been adequately
evaluated as predictive markers and the results so far are contradictory.

Research frontiers

Peri-nuclear antibodies were evaluated using a modification of the immunofluo-
rescent identification technique, which allows for better visualization of these
antibodies and avoids a possible confusion with antimitochondrial antibodies.
The presence of anti-nuclear envelope antibody (ANEA), was associated with
decreased patient survival and causes of death.
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Innovations and breakthroughs

The modified technique might explain the reported differences with other Euro-
pean patient cohorts. Moreover, the patient population in this study is racially
homogeneous, thus excluding possible racial differences as a factor of genetic
influence in the results.

Applications

The findings of the present study suggest that identification of the presence of
ANEA should be included in the routine work up of patients with PBC, because
they identify a subgroup with worse prognosis, for whom a more intense follow
up scheme should be applied.

Peer review

In this manuscript, the authors describe the apparent association between anti-
nuclear antibodies, especially ANEA, and the severity and survival of 147 patients
with PBC in a single-center cohort in Greek. They examined ANEA and anti-
gp210 antibodies in sera at diagnosis and found that ANEA positivity, as well as
anti-gp210 positivity, could identify a subgroup of PBC patients with poor progno-
sis. These results are coincident with previous results from Japan and look very
interesting.
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