Liver involvement in systemic lupus erythematosus:
incidence, clinical course and outcome of lupus hepatitis
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Abstract
Objective
The aims of this study were to assess the spectrum of liver disease occurring in systemic lupus erythematosus (SLE),
primarily the incidence, clinical course and outcome of lupus hepatitis (LH).

Methods
The records of 283 SLE out-patients referred to our Unit between 1994 and 2008 were reviewed to identify clinical or
laboratory evidence of liver involvement. Liver enzyme values were considered abnormal when a sustained increase in
serum transaminase levels above the normal value was observed for a period of at least three months or when the increase
was confirmed in two consecutive assessments. Study inclusion criteria were a follow-up of at least 12 months and three
liver function tests per year over the course of disease.

Results
A total of 242 patients with a mean follow-up of 72.2+59.1 months were identified. Liver enzyme abnormalities were
observed in 45 (18.6%) patients. Of these, only 14 cases (5.8%) could be attributed to LH. Clinical course and response
to therapy enabled the identification of three different patterns: remitting, unremitting and relapsing forms. Acute hepatitis
and liver failure were not observed. Low serum alanine transaminase levels at diagnosis and high doses of prednisone were
associated to resolution of LH. Clinical course or response to therapy did not appear to be affected by liver histology or
serological findings.

Conclusions
LH is generally sub-clinical with a fluctuating course and responds well to moderate to high doses of prednisone without
progression to end-stage liver disease.
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Introduction

Systemic lupus erythematosus (SLE)
is a chronic autoimmune inflamma-
tory multisystem disorder with a broad
range of clinical manifestations (1).
Clinical manifestations of liver in-
volvement in SLE are rare, while liver
enzyme abnormalities are common (23-
55%) and may have concomitant caus-
es, such as drug or alcohol toxicity (2).
SLE-related hepatitis, also known as
Lupus hepatitis (LH), is a distinct mani-
festation in 3—8% of patients affected by
lupus. Clinical presentation is usually
asymptomatic with a sub-clinical course
but, on rare occasions, can mimic acute
viral hepatitis (3, 4). LH has been de-
scribed in association with the serum
detection of anti-ribosomal-P-protein
antibodies (anti-Rib-P), although there
is little evidence to support their role in
pathogenesis (4). The histological ap-
pearance of LH is protean and, although
certain changes are characteristic, no
findings specific to the disease have
been observed to date. Matsumoto et al.
reported a high incidence of histological
liver disease (80-90%) in their autopsies
of SLE patients, suggesting a silent he-
patic involvement (5, 6). In the presence
of antiphospholipid antibodies, disease
course can be complicated by thrombo-
sis of the portal and hepatic veins and by
thrombosis of the small hepatic vessels
leading to HELLP syndrome (haemoly-
sis, elevated liver enzymes, low plate-
lets) and non-thrombotic nodular regen-
erative hyperplasia (7).

However, whether and how disease
course, in the absence of other liver
pathologies, is complicated by LH, re-
mains unclear and few data are avail-
able in the literature on long term fol-
low-up.

In order to assess the spectrum of liver
disease occurring in SLE and the inci-
dence, clinical course and outcome of
LH, a cohort of patients referred to our
Unit between 1994 and 2008 was retro-
spectively reviewed.

Materials and methods

Patients

The records of 283 out-patients who
satisfied the 1982 ACR classification
criteria for SLE were reviewed to iden-
tify clinical or laboratory evidence of
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liver involvement (8). Liver enzyme
values were considered abnormal when
a sustained increase in serum transami-
nase levels above the normal value
(NV) was observed for a period of at
least three months or when the increase
was confirmed in two consecutive as-
sessments. Study inclusion criteria were
a follow-up of at least 12 months and
three liver function tests per year over
the course of the disease.

It should be noted that, in the presence
of normal serum alanine transaminase
(ALT) levels, patients with liver en-
largement on clinical examination or
patients with increased serum aspartate
transaminase (AST) and alkaline phos-
phatase (ALP) levels were excluded
because these manifestations could not
be confirmed as an expression of hepa-
tocellular damage (9).

Patients’ clinical, serological, ultra-
sonographic (US) features and, when
available, liver histology were careful-
ly evaluated for toxic, hereditary, infec-
tive, metabolic, congestive, malignant
and autoimmune organ specific etiol-
ogy according to international guide-
lines. Drugs hepatotoxicity was defined
as normalisation of the test after drug
withdrawal. Tests were focused on vi-
ral hepatitis (HAV, HBV, HCV, CMV,
EBYV, and HIV), Autoimmune Hepatitis
(AIH), Primary Biliary Cirrhosis (PBC)
and primary sclerosing cholangitis.
Exclusion of these causes led to LH
diagnosis in patients. Clinical course,
response to therapy and whether LH
led to end-stage liver disease were all
evaluated.

Outcome definition

Patients with LH were divided into two
groups depending on clinical course
and response to therapy: group I com-
prised patients who achieved resolution
and group II those who did not. End-
points were identified according to the
International Criteria for Diagnosis of
Autoimmune Hepatitis (ICAIH), modi-
fied as follows (10).

Resolution was defined as an improve-
ment of symptoms and a normalisa-
tion of serum transaminase level values
within 12 months of beginning treatment
and sustained for at least six months on
maintenance therapy (remitting form).
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Non resolution was defined as either: 1)
no improvement of symptoms or non
normalisation of serum transaminase
levels within 12 months of beginning
treatment (unremitting form); 2) recur-
rence of symptoms or a rise in serum
transaminase levels requiring increased
immunosuppression after resolution as
defined above (relapsing form).
End-stage liver disease was defined as
the development of cirrhosis, portal hy-
pertension and hepatic encephalopathy.
SLE and liver disease features were
compared in both groups to identify
factors influencing clinical course and
outcome.

Statistical analysis

All data were stored in a database. Con-
tinuous variables were expressed as
Mean + Standard Deviation (M+SD).
The two-tailed Fischer’s exact test or
the Chi-square test were applied for
comparison of categorical variables and
Student’s 7-test for continuous variables
with normal distribution. Relapse-free
survival was calculated according to
the Kaplan-Meier method and the dif-
ferences between relapse-free survival
curves were analysed using the log-
rank test. Hazard Ratio (HR) and 95%
Confidence Interval (95% CI) were cal-
culated. A value of p<0.05 was consid-
ered statistically significant.

Results

Spectrum of liver disease

occurring in our SLE cohort

A total of 242 Caucasian patients (227
women, 15 men) of whom 12 with ju-
venile-onset of SLE, with a mean fol-
low-up of 72.2+59.1 months (median
60.0) for a total of 1456.5 patient years,
were included in the study. Of these, 45
patients had liver enzyme abnormali-
ties of hepatic origin (Table I).

Only one case of end-stage liver dis-
ease in a patient suffering from AIH-
SLE overlap complicated by portal vein
thrombosis in the setting of antiphos-
pholipid syndrome was observed. This
was the only hepatic manifestation due to
these antibodies observed in our series.

Characteristics, clinical course
and outcome of lupus hepatitis
Fourteen patients showed liver abnor-

Table I. Prevalence and causes of persistent serum transaminase values elevation.

Liver-tests abnormalities n. %
Sustained raised transaminase 45 18.6
a) Drug toxicity 18 7.5
- Methotrexate 8 -
- NSAIDs 3 -
- Cyclophosphamide 3 -
- Azathioprine 3 -
- Isoniazid 1 -
b) Lupus hepatitis 14 5.8
¢) Autoimmune hepatitis type 1* 4 1.6
- Associated with PVT 1 _
d) Non alcoholic fatty liver disease 3 12
e) Viral hepatitis 3 12
-HCV 1 -
- HBV 1 -
-CMV 1 -
e) Alcoholic hepatitis 2 0.8
f) Focal nodular hyperplasia 1 04

*According to 1999 International Criteria for diagnosis of autoimmune hepatitis.
PVT: portal vein thrombosis; NSAIDs: Non-steroidal anti-inflammatory drugs.

Table. II. Demographic characteristics, clinical and serologic features of LH patients.

Characteristics Lupus hepatitis (n=14)
Sex (M/F) 1/13
Age at SLE onset, years (range) 26.5+ 10.8 (11-47)
Age at LH onset, years (range) 30.8 + 15.3 (11-56)
Follow-up, months (range) 72.9 + 45.1 (24-168)
Malar rash* 50% (7)
Discoid rash* 35.7% (5)
Photosensitivity™® 35.7% (5)
Oral ulcers™ 21.4% (3)
Arthritis* 78.5% (11)
Serositis™ 28.5% (4)
Lupus nephritis® 35.7% (5)
Neurologic involvement™* 50% (7)
Polyneuropathy 3
Stroke 2
Cognitive dysfunction 2
Haematologic* 78.5% (11)
Thrombosis/obstetric complication™** 28.5% (4)
ANA high titer positive 100% (14)
ENA 85.7% (12)
Anti-SSA 7
Anti-RNP 5
Anti-SM 3
Anti-SSB 1
aDNAds high titer positive 78.5% (11)
Antiphospholipid antibodies™* 35.7% (5)
ASMA positive 21.4% (3)
AMA anti-M2 positive 0% (0)
LKM positive 0% (0)
Cryoglobuline 7% (1)

*According to the 1982 ACR classification criteria for SLE.

**According to the 1999 ACR nomenclature and case definitions for neuropsychiatric lupus syn-
dromes.

***Included in the 2006 classification criteria for definite antiphospholipid syndrome.

ANA: Antinuclear antibodies (IFI Hep-2 with cut-off 1:640); ENA: Anti extractable nuclear antigens
(immunoblotting); aDNAds: Anti-DNA double strand (RIA); Antiphospholipid antibodies, anticardioli-
pin IgG and IgM (ELISA) and/or lupus anticoagulant (aPTTc, DRVVT, DRV VT ratio); AMA: Antimitho-
condrial; LKM: anti Liver-Kidney Microsomal; ASMA: Anti Smooth-Muscle Antibodies (ELISA).
The three ASMA positive patients had titer equal to or lower than 1:80.
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Table III. Details of liver histology in eight patients diagnosed as suffering from lupus hepatitis and their relationship with aminotrans-
ferase levels, autoimmune serology at the time of liver biopsy. All patients are ANA (IFI Hep-2) positive 1:640. All but patients 7 had high

titer aDNAds (RIA).

Portal tract  Interface Lobular Rosetting Biliary Fatty Fibrosis ALTL.U/ ASTIL.U./1
infiltration ~ hepatitis  hepatitis Cells changes liver (NV) (NV)
Resolution
Pt 1 (SM+) + + ++ 0 +++ 0 + 165 (30-65) 137 (15-37)
Pt 2 (SSA+) + 0 0 0 0 + 0 72 (0-41) 58 (0-38)
Pt 3 (ASMA 1:40) ++ 0 0 0 0 + 0 57 (0-31) 51 (0-35)
Non resolution
Pt 4 (SSA+; SSB+) + 0 0 0 0 ++ 0 95 (0-31) 70 (0-35)
Pt 5 (RNP+;ASMA 1:80) + 0 0 0 0 0 0 268 (30-65) 111 (15-37)
Pt 6 (SSA+) ++ + + + ++ 0 + 49 (0-41) 32 (0-38)
Pt 7 (SSA+; aDNAds-) +++ + ++ 0 0 + 0 276 (0-41) 203 (0-38)
Pt 8 (ASMA 1:80) + + + 0 0 + + 72 (0-47) 47 (0-38)

Pt: patient; NV: normal value; I.U/I: international unit/liter; Cy: cyclosporine; Pred: prednisone; Grade: 0: absent; +: mild; ++: moderate; +++: severe.

malities that could only be attributed
to lupus and were diagnosed with LH.
Demographic and SLE features are de-
scribed in Table II.

Due to the non-routine search for anti-
Rib-P and the retrospective nature of
our study, it was not possible to evalu-
ate the incidence of this antibody.
Liver function test abnormalities were
identified at SLE onset in 5 patients
(36%). All patients were given a class
A Child-Pugh score. Clinical manifes-
tations were non-specific for hepatic
disease and consistent with SLE activ-
ity, including malaise and fatigue. Two
patients also complained of nausea and
vomiting. AST/ALT ratio was less than
1 in all LH patients. In 6 out of 14 cases
serum transaminase levels fluctuated
between normal and slightly abnormal.
Progressive increases in levels were
seen in 2 cases whereas in the remain-
ing patients steady abnormal values in
levels were maintained. In 13 of the
14 patients, changes in ALT levels, but
not absolute enzyme values, correlated
with disease activity fluctuation cal-
culated using the ECLAM score (11).
Hepatomegaly without splenomegaly
was confirmed by ultrasound examina-
tion of the liver in 5 patients. Percuta-
neous liver biopsy was performed in 8
of 14 patients as the remaining 6 pa-
tients, in agreement with hepatologists,
were at high risk for complications.
Histological findings did not correlate
with the abnormalities revealed by the
liver function tests (Table III).

After beginning treatment, 12 patients

Fig. 1. (A) Kaplan-Meier plot
showing survival rate of LH
resolution over time. (B) Kaplan-
Meier plot comparing differences
in survival rate of LH resolution
in function of serum ALT value at
the time of diagnosis. (C) Kaplan-
Meier plot comparing differences
in survival rate of LH resolution
in function of mean prednisone in-
take during follow-up. Number of
subject at risk: Time 0=14; Time
5=5; Time 10=2. Ticks on curves
correspond to the time when a sub-
ject’s data was censored.
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Table I'V. Comparison of groups with resolution and not resolution of lupus hepatitis at the time of diagnosis.

Characteristics Resolution group (n=7) Non resolution group (n=7) p-value
Age at SLE onset, years (range) 26.8 = 13.0 (11-47) 26.3 + 9.0 (14-39) 0.90*
Age at LH onset, years (range) 30.8 £ 15.3 (11-56) 29.6 = 7.5 (20-42) 0.84*
Follow-up, months (range) 68.2 = 41.4 (31-156) 77.5 £ 51.4 (24-168) 0.712
C3 mg/dl (range) 80.2 + 24.6 (38-112) 78.8 + 28.8 (47-123) 0.88*
C4 mg/dl (range) 13.7 + 7.2 (4-25) 18.1 + 14.3 (8-49) 047
Mean ALT I.U /I (range) 96.8 £ 51.3 (52-190) 2764 + 246.2 (61-801) 0.08*
Mean AST 1.U /I (range) 63.7 £ 41.0 (33-155) 124.5 + 65.3 (49-203) 0.06*
Mean ALP .U /1 (range) 3274 + 202.1 (181-726) 327.1 £ 216.8 (104-642) 0.99*
ALT >5foldNV 0 (0%) 4 (57.2%) 0.03*
Hepatomegaly, US scan 42.8% (3) 285% (2) 0.63°
Prednisone cumulative dose, g (range) 27.7 = 20.6 (9.7-56.0) 14.5 £ 10.7 (3.0-34.9) 0.15*
Prednisone mean dose, mg/kg/d (range) 0.29 + 0.13 (0.10-0.50) 0.16 £ 0.10 (0.10-0.35) 0.06*
Prednisone mean dose >0.25mg/kg/d 85.7% (6) 142% (1) 0.01°
Other treatment for SLE 100% (7) 85.7% (6) 0.50°
Hydroxychloroquine 2 3 -
Methotrexate 1 0 -
Azathioprine 2 1 -
Cyclophosphamide 2 2 -
Cyclosporine A 1 0 -
ECLAM score 35+08 37+18 0.85°
SLICC/ACR Damage score 0605 0714 0.81*

Continuous variables are expressed as Mean + Standard Deviation (M+SD); “ Student’s #-test; ® Fisher’s exact test.

achieved complete resolution. However,
5 of them suffered a recurrence (relaps-
ing form) after 49.2+40.9 months due
to SLE flare-up and required increased
immunosuppression. Two cases, in
which normalisation of serum transami-
nase levels was not achieved within 12
months of beginning treatment, were
classified as unremitting form. The es-
timated relapse-free survival rate was
54.4% of cases over 10 years of follow-
up (Fig. 1A).

No significant differences in demo-
graphic, serological, clinical data or
liver histological findings (Table IV)
were revealed when characteristics
between resolution and non resolution
patients were compared. However, all 7
patients in group I reported serum ALT
values five times lower than NV com-
pared with only 3 in group II (100% vs.
42.8%; p=0.03).

All patients took oral steroids and 8/14
immunosuppressants. No differences
were observed in patients on immu-
nosuppessive therapy, while a mean
dose of prednisone >0.25mg/kg/day
was found as statistically significant in
group [ (85.7% vs. 14.3%; p=0.01). Se-
rum ALT levels five times lower than
NV at the time of diagnosis and mean
daily prednisone doses higher than
0.25mg/kg/day during follow-up gave
estimated relapse-free survival rates

of 65.6% (p=0.01; HR:10.2; 95%CT:
1.5-68.8) and 85.7% (p=0.04; HR 4.8;
95%CI: 1.0-21.6) respectively, over 10
years of follow-up (Fig. 1B and 1C).
At the end of follow-up, no end-stage
liver disease was observed and all the
patients were given a class A Child-
Pugh score. One patient in group I died
of a heart attack.

Discussion

Our results confirm that liver involve-
ment in SLE is due to causes other than
lupus in most cases, but 6% of patients
show abnormalities of liver function
tests that could only be caused by lu-
pus. LH occurs as subclinical hepatitis
showing ALT fluctuation parallel to the
activity of SLE, without progression to
end-stage liver disease. Acute hepatitis
was not observed. Clinical course and
response to therapy enabled the iden-
tification of three different patterns:
remitting, unremitting and relapsing
forms.

Several studies have sought to sys-
tematically examine the incidence
and nature of liver disease in patients
with SLE. Runyon e? al. reported that
60% of 206 SLE patients had at least
one abnormal liver function test during
disease course (12). Gibson and Myers
speculated that “unexplained” eleva-
tion in hepatic enzyme levels (29%)
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and inflammatory infiltrate of the por-
tal area were features of SLE (13).
Miller et al. assessed the relationship
between abnormal liver tests and SLE
in a prospective 24-month study on 260
lupus patients and 100 controls affect-
ed by other rheumatic diseases. Liver
enzyme levels were found to be higher
in 23% of patients and in 8% no cause
other than SLE was identified. None of
the control group had abnormal liver
function tests related to their disease.
In 12 out of 15 patients changes in se-
rum ALT values were concordant with
disease activity, suggesting that sub-
clinical liver disease may be a mani-
festation of SLE, and 4 patients had a
persistent rise in transaminase levels
beyond the study period. The authors
did not report end-stage liver disease
(3). Arnett and Reichlin proposed the
term “lupus hepatitis” to portray an un-
der recognised SLE feature occurring
in 3% of cases, strongly correlated with
anti-Rib-P serum detection. The con-
trary does not appear to be true, since
the majority of lupus patients with anti-
Rib-P do not show evidence of liver in-
volvement. They described six patients,
all positive for anti-Rib-P, with hepatic
manifestations ranging from subclinical
remitting or a persistent rise in serum
transaminase values to acute hepatitis,
liver failure and death (4). Chowdhary
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et al. revealed end-stage liver disease
is rare in lupus unless associated with
primary liver disease such as AIH, non
alcoholic fatty liver disease (NAFLD)
and viral hepatitis (14).

These studies are in agreement with
our findings but they did not address
the questions of LH clinical course and
outcome. To our knowledge this is the
first study which investigates the con-
tributing factors to LH resolution. We
report that low serum alanine transami-
nase levels at diagnosis and high dose
of prednisone are associated with reso-
lution of lupus hepatitis, even though
unremitting or relapsing forms have
been observed with very low increases
in serum ALT levels. Treatment of LH
is based on immunosuppressant and
steroids commonly used in SLE. Our
study confirms the previous observa-
tions that prednisone at high or mod-
erate doses improves laboratory test
results and must be considered to avoid
relapse, while the efficacy of immuno-
suppressants has not been fully demon-
strated (3,4, 12).

LH is associated with several histo-
logical pictures but mild portal inflam-
matory infiltrate, lobular necrosis and
fatty infiltration are considered char-
acteristics (15-16). Eight patients in
our cohort showed various degrees of
portal area infiltration, 5/8 fatty infil-
tration and 4/8 low degrees of chronic
active hepatitis. Six of our patients did
not undergo percutaneous liver biopsy,
which is one of the limits of this study.
Therefore we were unable to prove if
liver histology influence clinical course
and response to therapy in patients with
LH. However, chronic active hepatitis
was more frequent among patients with
no resolution.

Liver biopsy should be performed to
help in differential diagnosis and to ac-
curately stage the disease. Patients with
confirmed SLE showing chronic active
hepatitis could be suspected of suffer-
ing from AIH. In the 1950’s Mackay et
al. proposed the term “hepatic lupus*
to differentiate from “lupoid hepati-
tis”, which was used to indicate AIH
(17). To date, the differences and con-
cordance between SLE related hepati-
tis and ATH have not been fully defined
(18). AIH presentation may be asymp-

tomatic or insidious with mild non-
specific symptoms only. It may also
mimic acute viral hepatitis and show a
higher rate of progression to cirrhosis
than LH. Patients with AIH may show
ANA and occasionally mild clinical
features of SLE such as arthralgia,
but rarely more severe complications
such as nephritis and neuropsychiatric
syndromes (19). Liver histology show-
ing interface hepatitis with a predomi-
nantly lymphoplasmacytic infiltrate is
characteristic but not pathognomonic
of AIH and cannot exclude LH (20-21).
The existence of classification criteria
for the diseases may help to differenti-
ate between them (8, 10). The presence
of autoantibodies plays a central role
in diagnosis and classification of SLE
and autoimmune liver disease. ANA
and ASMA characterise type 1 AIH but
are also present in SLE (22). On the
contrary, aDNAds, ENA and anti-Rib-
P are associated to SLE and virtually
absent in AIH (22-24). The presence
of liver kidney microsomal constitu-
ent antibodies (anti-LKM) and anti
liver cytosol type 1 (anti-LC1) define
patients with type 2 AIH. PBC is indi-
cated by antimitochondrial antibodies
(AMA) reacting to the M2 antigen in
contrast to M1, which is the target of
anticardiolipin antibodies (25). SLE is
rarely associated with PBC and type 2
AIH while type 1 AIH-SLE overlap is
more frequent than believed, as dem-
onstrated by several reports (26, 27).
Our series show an overlap incidence
similar to those reported in other sur-
veys (1.7-2.7%) (12, 28). It should be
noted that a higher incidence of AIH is
seen in patients affected by juvenile-
onset SLE (28).

Another limit of this study is repre-
sented by the small number of cases.
It would be interesting to verify our
findings in a larger cohort through a
multi-centre study involving both rheu-
matologists and gastroenterologists. We
cannot exclude that a number of SLE
patients with severe liver disease went
directly to a Gastroenterology Unit
thus determining an inaccurate preva-
lence of these disorders. Another limit
regards the follow-up period, which
although long enough to differentiate
between LH resolution and non resolu-
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tion, might be insufficient to highlight
slow progression to hepatic failure.
Theoretically, it is possible that re-
peated and prolonged hepatic damage
may lead to liver failure, however large
multi-centre studies of mortality in SLE
have shown that liver disease does not
influence morbidity or mortality (29).
In conclusion, careful liver assessment
must be performed in SLE patients
manifesting serum transaminase ab-
normalities to ascertain that LH is ef-
fectively the cause of these abnormali-
ties. LH is generally subclinical with a
fluctuating course which responds well
to moderate to high doses of prednisone
without progression to end-stage liver
disease. Treatment with suitable doses
of corticosteroids and if necessary ad-
ditional immunosuppressants such as
azathioprine, as corticosteroids sparing,
should be considered to avoid relapse in
LH patients, especially in those show-
ing chronic active hepatitis and high se-
rum ALT level values at diagnosis.

Acknowledgements

The authors thank Dr Barry Mark
Wheaton for his helpful linguistic as-
sistance.

References

1. CERVERA R, KHAMASHTA MA, FONT J et
al.: Systemic lupus erythematosus: clinical
and immunologic patterns of disease ex-
pression in a cohort of 1,000 patients. The
European Working Party on Systemic Lupus
Erythematosus. Medicine (Baltimore). 1993;
72: 113-24.

2. VAN HOEK B: The spectrum of liver disease
in systemic lupus erythematosus. Neth J Med
1996; 48: 244-53.

3. MILLER MH, UROWITZ MB, GLADMAN DD,
BLENDIS LM: The liver in systemic lupus
erythematosus. Q J Med 1984; 53: 401-9.

4. ARNETT FC, REICHLIN M: Lupus hepatitis:
an under-recognized disease feature associ-
ated with autoantibodies to ribosomal P. Am
J Med 1995; 99: 465-72.

5. MATSUMOTO T, YOSHIMINE T, SHIMOUCHI
K et al.: The liver in systemic lupus ery-
themaKtosus: pathologic analysis of 52 cas-
es and review of Japanese Autopsy Registry
Data. Hum Pathol 1992; 23: 1151-8.

6. MATSUMOTO T, KOBAYASHI S, SHIMIZU H
et al.: The liver in collagen diseases: patho-
logic study of 160 cases with particular ref-
erence to hepatic arteritis, primary biliary
cirrhosis, autoimmune hepatitis and nodular
regenerative hyperplasia of the liver. Liver
2000; 20: 366-73.

7. UTHMAN I, KHAMASHTA M: The abdomi-
nal manifestations of the antiphospholipid



Liver involvement in SLE / M. Piga et al.

12.

13.

syndrome. Rheumatology (Oxford) 2007; 46:
1641-7.

. TAN EM, COHEN AS, FRIES JF et al.: The

1982 revised criteria for the classification
of systemic lupus erythematosus. Arthritis
Rheum 1982; 25: 1271-7.

. KEW MC: Serum aminotransferase concen-

tration as evidence of hepatocellular damage.
Lancet 2000; 355: 591-2.

. ALVAREZ F, BERG PA, BIANCHI FB et al.:

International Autoimmune Hepatitis Group
Report: review of criteria for diagnosis of au-
toimmune hepatitis. J Hepatol 1999; 31: 929-
38.

. MOSCA M, BENCIVELLI W, VITALI C,

CARRAI P, NERI R, BOMBARDIERI S: The
validity of the ECLAM index for the ret-
rospective evaluation of disease activity in
systemic lupus erythematosus. Lupus 2000;
9: 445-50.

RUNYON BA, LABRECQUE DR, ANURAS S:
The spectrum of liver disease in systemic
lupus erythematosus. Report of 33 histologi-
cally-proved cases and review of the litera-
ture. Am J Med 1980; 69: 187-9.

GIBSON T, MYERS AR: Subclinical liver
disease in systemic lupus erythematosus.
J Rheumatol 1981; 8: 752-9.

. CHOWDHARY VR, CROWSON CS, POTER-

UCHA JJ, MODER KG: Liver involvement in

15.

16.

18.

19.

20.

21.

22.

23.

systemic lupus erythematosus: case review
of 40 patients. J Rheumatol 2008; 35: 2159-
64.

HARVEY AM, SHULMAN LE, TUMULTY PA,
CONLEY CL, SCHOENRICH EH: Systemic
lupus erythematosus: review of the literature
and clinical analysis of 138 cases. Medicine
(Baltimore) 1954; 33: 291-437.

KOFMAN S, JOHNSON GC,ZIMMERMAN HI:
Apparent hepatic dysfunction in lupus ery-
thematosus. Arch Intern Med 1955; 95: 669-
76.

. MACKAY IR, TAFT LI, COWLING DC: Lupoid

hepatitis and the hepatic lesions of systemic
lupus erythematosus. Lancet 1959; 1: 65-9.
HALL S, CZAJA AJ, KAUFMAN DK, MARKO-
WITZ H, GINSBURG WW: How lupoid is
lupoid hepatitis? J Rheumatol 1986; 13: 95-8.
YOUSSEF WI, TAVILL AS: Connective tissue
diseases and the liver. J Clin Gastroenterol
2002; 35: 345-9.

KRAWITT EL: Clinical features and man-
agement of autoimmune hepatitis. World J
Gastroenterol 2008; 14: 3301-5.

ABRAHAM S,BEGUM S,ISENBERG D: Hepatic
manifestations of autoimmune rheumatic dis-
eases. Ann Rheum Dis 2004; 63: 123-9.
SHOENFELD Y, GERSHWIN ME, MERONI PL:
Autoantibodies. 2" ed., Elsevier, 2007.
OHIRA H, TAKIGUCHI J, RAI T et al.: High

510

24.

25.

26.

27

28.

29.

frequency of anti-ribosomal P antibody in
patients with systemic lupus erythematosus-
associated hepatitis. Hepatol Res 2004; 28:
137-9.

GURIAN LE, ROGOFF TM, WARE AJ, JORDAN
RE, COMBES B, GILLIAM JN: The immuno-
logic diagnosis of chronic active “autoim-
mune” hepatitis: distinction from systemic
lupus erythematosus. Hepatology 1985; 5:
397-402.

BOGDANOS DP, INVERNIZZI P, MACKAY IR,
VERGANI D: Autoimmune liver serology:
Current diagnostic and clinical challenges.
World J Gastroenterol 2008; 14: 3374-87.
TOJO J, OHIRA H, ABE K et al.: Autoimmune
hepatitis accompanied by systemic lupus ery-
thematosus. Intern Med 2004; 43: 258-62.

. WEST M, JASIN HE, MEDHEKAR S: The de-

velopment of connective tissue diseases in
patients with autoimmune hepatitis: a case se-
ries. Semin Arthritis Rheum 2006; 35: 344-8.
IRVING KS, SEN D, TAHIR H, PILKINGTON
C, ISENBERG DA: A comparison of autoim-
mune liver disease in juvenile and adult pop-
ulations with systemic lupus erythematosus-a
retrospective review of cases. Rheumatology
(Oxford) 2007; 46: 1171-3.

IPPOLITO A, PETRI M: An update on mortal-
ity in systemic lupus erythematosus. Clin
Exp Rheumatol 2008; 26 (Suppl. 51): S72-9.



