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SSB, and SSA. Anticardiolipin antibodies 
were negative for immunoglobulin A and 
M, while anti-beta-2 glycoprotein-1 IgG 
antibody was elevated at 30.5 U/ml (nor-
mal 0–14.6 U/ml). Polyclonal hypergam-
maglobulinemia (IgG 21.42 g/L, normal 
7–16) was detected. The levels of serum 
IgA and IgM were normal (IgA 3.92 g/L, 
normal 0.7–4.0; and IgM 1.66 g/L, normal 
0.4–2.3). No monoclonal component was  
found with serum electrophoresis. Electro- 
lytes, liver, renal function and urinary tests 
were also normal. No hepatitis B surface or 
core antibodies, hepatitis A or C antibod-
ies, or antibodies against cytomegalovirus 
(CMV) or Epstein-Barr virus (EBV) were 
detected in the patient’s serum. MCTD 
was diagnosed according to the criteria by 
Alarcon-Segovia [2]. Intermittently, non-
steroidal anti-inflammatory drugs and low 
dose methylprednisolone were started (4–6 
mg daily), and the patient was followed 
regularly every 4 months. 

Subsequently, she presented with peri- 
odic dyspnea and a slightly dry cough. The 
pulmonary function test and chest X-ray 
did not show abnormalities. Broncho- 
dilators were administered and her com-
plaints resolved. In 2000 elevated levels 
of transaminese and cholestatic enzymes 
were detected without clinical symptoms: 
alanine transaminase 97 U/L, aspartate 
aminotransferase 117 U/L, alkaline phos-
phatase 118 U/L, and gamma-glutamyl-
transferase 95 U/L. Physical examination 
did not show hepatomegaly or abdominal 
tenderness. The patient had no history of 
jaundice, exposure to toxins, blood trans-
fusions, or alcohol or intravenous drug 
abuse. Erythrocyte sedimentation rate was 
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m ixed connective tissue disease 
(MCTD) is a chronic autoimmune 

disease, characterized by Raynaud’s phe-
nomenon, swollen hands, polyarthritis, 
sclerodactyly, polymyositis, esophageal 
dysmotility, pulmonary hypertension, 
and interstitial lung disease (ILD), along 
with high levels of anti-U1RNP antibod-
ies. MCTD can affect almost every organ, 
with different frequencies. With regard to 
solid organ involvement, the coexistence 
of MCTD with autoimmune hepatitis 
(AIH) is uncommon [1]. To the best of 
our knowledge the association between 
MCTD and AIH, complicated with 
interstitial lung disease (ILD), has not been 
described previously. 

Patient descriPtion

A 36 year old Caucasian female diagnosed 
with MCTD in 1979 had recurrent arthritis 
of the metacarpophalangeal and proximal 
interphalangeal joints, Raynaud’s phe-
nomenon, alopecia, purpura, myositis and 
sclerodactyly. There was no thrombotic 
event in the patient’s history. The serum 
level of anti-U1RNP was high (28 U/ml, 
normal < 5 U/ml). Serum samples were 
negative for antibodies to ds-DNA, Sm, 

70 mm/hour, blood counts were normal, 
serum IgG was 17.14 g/L. Total bilirubin, 
albumin, serum copper, thyroid function 
tests and C-reactive protein were normal. 
Viral serology for hepatitis B and C 
virus (HBV, HCV), CMV and EBV were 
negative. Antinuclear antibodies were 
positive, showing a speckled pattern. The 
patient was positive to antibodies against 
U1RNP, Ro (SSA), La (SSB) and smooth 
muscle by enzyme-linked immunosor-
bent assay. Circulating immune complex 
levels were markedly elevated. Abdominal 
ultrasonograpy and bile culture test were 
negative.

In February 2001 percutaneous liver 
biopsy showed flared portal tracts, peri-
portal piecemeal necrosis with lobular 
activity, and infiltration of lymphocytes 
and plasma cells in the portal tracts without 
involvement of the bile ducts. AIH type 1 
was diagnosed, based on the criteria of 
the International Autoimmune Hepatitis 
Group [3]. The patient was treated with 
azathioprine (100 mg/day) and methylpred-
nisolone (48 mg/day). Liver enzyme levels 
began to normalize 4 weeks after treatment 
began. The round opacities also decreased 
and chest X-ray showed bibasilar fibrosis. 
Following stepwise dose reduction of cor-
ticosteroids, liver enzymes were within the 
normal range during the subsequent 7 years. 
At the same time, chest X-ray indicated 
pulmonary fibrosis in the lower lobes of 
the lungs, and chest computed tomography 
showed bilateral basilar pulmonary fibrosis 
and a round opacity in the upper left lobe 
of the lungs. Bronchofiberoscopy indicated 
bronchial dyskinesis. Lung biopsy showed 
intense mononuclear cell infiltration of the 

mixed connective tissue disease 
(MCTD), autoimmune hepatitis (AIH), 
interstitial lung disease (ILD), anti-
smooth muscle antibodies (aSMA)
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submucosa, rupturing the epithelium. The 
submucosal layer was markedly expanded 
by an increase in the number of smooth 
muscle cells, where islands of smooth 
muscle cells were present in a disorganized 
fashion. There was no sign of malignancy. 
On the grounds of MCTD, pneumonitis 
appeared which progressed to mild pul-
monary fibrosis. After 21 years of MCTD 
diagnosis the patient developed AIH. 

comment

Generally, liver enzyme abnormalities are 
relatively common among patients with 
systemic autoimmune diseases, where 
hepatic injury from hepatotoxic drugs, 
coincidental viral hepatitis, is a common 
etiologic factor. Previously, AIH associated 
with MCTD, showing HLA-DR4 associa-
tion, was only described in a few cases in 
the literature. 

AIH can be associated with diffuse 
interstitial pneumonitis, mediated by anti- 
smooth muscle antibodies (aSMA) or an 
immuncomplex-mediated mechanism. 
The increase in smooth muscle thickness 
is due primarily to the presence of the 
aSMA, which can provoke local inflamma-

tion, leading to subsequent reactive prolif-
eration. [4]. In our patient, azathioprine, 
administered for AIH, also effectively ame-
liorated the symptoms of ILD. In chronic 
fibrotic lung disorders, the proliferation of 
smooth muscle cells has been shown, prob-
ably derived from myofibroblasts in the 
interstitium, which produce collagen and 
other matrix proteins, proteases, growth 
factors and cytokines, affecting alveolar 
epithelial structures [4,5]. Thus they are 
able to perpetuate fibrotic processes [5]. 

Patients with MCTD associated with 
AIH usually respond well to steroid ther-
apy in combination with azathioprine. In 
our patient, serum transaminase levels 
began to decline after 2 weeks of steroid 
and azathioprine therapy and normalized 
in 5 months. 

In MCTD, the presence of aSMA, 
indicating AIH, may induce myomatosous 
lesions and smooth muscle hypertrophy 
in the lungs, which may eventually lead to 
pulmonary fibrosis. The proper and early 
diagnosis and assessment of solid organ 
involvement is pivotal to initiate appro-
priate and effective therapy in MCTD 
patients and decelerate pathogenetic pro-
cesses and organ damage. 
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Chaperone-mediated autophagy (CMA) targets soluble pro- 
teins for lysosomal degradation. Valdor et al. found that CMA 
was activated in T cells in response to engagement of the T cell 
antigen receptor (TCR), which induced expression of the CMA-
related lysosomal receptor LAMP-2A. In activated T cells, CMA 
targeted the ubiquitin ligase Itch and the calcineurin inhibitor 
RCAN1 for degradation to maintain activation-induced 
responses. Consequently, deletion of the gene encoding 
LAMP-2A in T cells caused deficient in vivo responses to immu- 

nization or infection with Listeria monocytogenes. Impaired 
CMA activity also occurred in T cells with age, which negatively 
affected their function. Restoration of LAMP-2A in T cells from 
old mice resulted in enhancement of activation-induced 
responses. These findings define a role for CMA in regulating 
T cell activation through the targeted degradation of negative 
regulators of T cell activation.
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chaperone-mediated autophagy regulates t cell responses through targeted degradation of 
negative regulators of t cell activation

“i have always found that mercy bears richer fruits than strict justice”
Abraham Lincoln (1809-1865), 16th U.S. President, who served from March 1861 until his assassination in April 1865. Lincoln led  

the United States through its Civil War – its bloodiest war and its greatest moral, constitutional and political crisis. In doing  
so, he preserved the Union, abolished slavery, strengthened the federal government, and modernized the economy

“the whole purpose of education is to turn mirrors into windows”
Sydney J. Harris (1917-1986), American journalist for the Chicago Daily News and later the Chicago Sun-Times. His weekday column 

“Strictly Personal” was syndicated in many newspapers throughout the United States and Canada




