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  Introduction
  One would think that there should be no pathogenic con-
nection between asthma and autoimmunity. Although 
dysregulation of immune responses is involved in both 
asthma and autoimmunity, it had been accepted by most 
observers that disparate immune mechanisms are involved 
in asthma and most autoimmune disorders. Most cases of 
asthma are characterized by excessive activity of T-helper 
type 2 (Th2) lymphocytes with increased production of 
cytokines such as interleukin (IL)-4, IL-5, and IL-13, and 
an eosinophil-predominant infl ammatory reaction of 
the airways. In contrast, putative autoimmune disorders 
such as type I diabetes mellitus, rheumatoid arthritis, 
and certain infl ammatory bowel diseases are thought to 
be mediated by Th1-type lymphocytes with increased 
production of IL-2 and interferon- γ . Indeed, the “hygiene 
hypothesis” has proposed an imbalance favoring Th2-
mediated responses as a cause of asthma when there is 
insuffi cient stimulation of Th1 responses in infancy as a 
result of decreased microbial exposures in infancy. 

  However, the relationship between asthma and autoim-
munity may be more complex than it seems. As someone with 
a long-standing investigative interest in both asthma and 
autoimmunity, I have been intrigued by some recent reports 
that expand our knowledge but also continue the debate in 
this area of study. I will briefl y discuss several questions that 
arise in my mind when reviewing these fi ndings. 

  Are There Similar Underlying 
Infl ammatory Mechanisms in Asthma 
and in Autoimmune Disorders? 
  The typical pathologic pictures would not suggest a simi-
lar pathogenesis in asthma and autoimmune disorders. 

It has been postulated that much of the airway damage in 
asthma is due to toxic effects of components released from 
eosinophils with participation by mast cells and helper T 
lymphocytes or possibly by natural killer T cells. In most 
autoimmune disorders, the postulated pathogenesis has 
been a cell-mediated cytotoxicity and, in some cases, 
direct effects of autoantibodies. 

  However, as pointed out well by Rottem and Shoen-
feld [ 1 ] and by Gregory and Brown [ 2 ], some evidence 
suggests shared pathogenic mechanisms in asthma and 
autoimmunity. The role of mast cells in allergic diseases 
and most cases of asthma is well recognized, includ-
ing fi ndings of a signifi cant correlation between the 
frequency of mast cells in the bronchial wall and the 
clinical severity of persistent asthma. However, mast 
cells may also play a role in some autoimmune disor-
ders. Some studies have found an increased frequency 
of mast cells in lesions of multiple sclerosis, rheuma-
toid arthritis, and juvenile rheumatoid arthritis. Mast 
cell–defi cient mice are relatively resistant to experimen-
tal allergic encephalomyelitis, an experimental model 
thought to be analogous to multiple sclerosis. Subsets 
of T lymphocytes may well play both pathogenic and 
regulatory roles in both asthma and autoimmunity. The 
pictures may be complicated by the fi ndings that mast 
cell function may be needed for the down-modulating 
effects of T regulatory cells on immune reactions. 

  The presence of increased levels of autoantibodies, 
sometimes specifi c for a single tissue, is a hallmark of 
autoimmune disorders. Are such autoantibodies present 
in increased frequency in asthma? Some studies sug-
gest that this does occur to a limited extent. Szczeklik 
et al. [ 3 ] found an incidence of antinuclear antibodies 
(ANA), generally in low titer, in 55% of patients with 
aspirin-induced asthma, 41% of those with nonallergic 
asthma, 39% of those with allergic asthma, and 11% of 
normal controls. Rheumatic symptoms and Raynaud’s 
phenomenon were more common in those with positive 
ANA tests. Autoantibodies that may play a pathogenic 
role in asthma are discussed in more detail below. 
However, it should also be noted that autoantibod-
ies, possibly pathogenic, have been found in a sizable 
percentage of those with atopic dermatitis and chronic 
idiopathic urticaria. 
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  Clinical Association of Asthma and 
Autoimmune Disorders 
  If there were similar pathogenic mechanisms involved in 
asthma and autoimmunity, one would expect an increased 
coexistence of these two types of disorders in the same 
patient. Studies of this possible association have come to 
varying conclusions. Some groups have found a decreased 
incidence of type I diabetes in atopic patients, while others 
have reported an increased incidence of asthma in patients 
with type I diabetes, rheumatoid arthritis, and infl amma-
tory bowel disease. However, these cross-sectional studies 
had several limitations, including sample size and a lack of 
follow-up evaluations. These factors were addressed, at least 
in part, in a recent report by Tirosh et al. [ 4 ]. They used 
cross-sectional data from the Israeli Defense Force of a very 
large database (448,841) of soldiers, ages 18 to 21 years, in 
compulsory military service who were then followed up for 
22 to 36 months, from enrollment until discharge from the 
military. They found that 1) autoimmune disorders (eg, type 
I diabetes, vasculitis, immune thrombocytopenic purpura 
[ITP], rheumatoid arthritis, infl ammatory bowel disease) 
were more common in women than in men; and 2) among 
the women, autoimmune disorders were less common in 
those with pre-existent asthma than in nonasthmatics. 
During the 22- to 36-month follow-up period, there was a 
higher incidence of newly developed ITP and infl ammatory 
diseases in the nonasthmatic than the asthmatic women 
and more type I diabetes in nonasthmatic men. Although 
one cannot extrapolate these fi ndings in this military study 
group to the general population, it appears that there is cer-
tainly no impressively increased frequency of autoimmune 
disorders in those with pre-existent asthma. 

  Does Autoimmunity Play a Role in the 
Pathogenesis of Asthma? 
  Some investigators have postulated that autoimmune 
mechanisms play a pathogenic role in cases of asthma 
without documented immunoglobulin (Ig) E sensitivity 
to environmental allergens. Antibodies against the  β -2 
adrenergic receptor have been found in the sera of some 
asthmatics, possibly explaining the decreased broncho-
dilator effect of  β -2 agonists in such asthmatics. IgG 
autoantibodies and T-cell reactivity against a 55-kD 
antigen shared by platelets and endothelial cells have been 
found in the blood of a subset of asthmatics, generally 
those with more severe, corticosteroid-dependent asthma. 

  Such anti-endothelial antibodies were not the only 
anti-tissue autoantibodies reported in the serum of some 
asthmatics. Higher levels of IgG antibodies binding to 
human bronchial epithelial cells have been found in the 
sera of nonallergic asthma patients than in allergic asth-
matics and normal controls. In further studies, Nahm 
et al. [ 5 ] found that the epithelial cell target for such 
antibody binding appeared to be a 49-kD antigen (likely 
cytokeratin 18) to which antibodies were found in the 

sera of 43% of nonallergic asthmatics. In contrast, such 
antibodies were found in only 11% of allergic asthmatics 
and 9% of normal controls. 

  In a recent paper, Nahm et al. [ 6 ] (the same investiga-
tive group who previously described anti-cytokeratin 18 
antibodies in patients with nonallergic asthma) reported 
antibody reactivity against a 52-kD bronchial epithelial 
cell component in the sera of 41% of those with severe 
asthma, 11% of those with mild to moderate asthma, and 
3% of normal controls. They found that the epithelial 
cell antigen involved was the enzyme alpha enolase. The 
presence of serum anti-enolase antibodies signifi cantly 
distinguished severe asthma from mild to moderate 
asthma ( P  < 0.001). Anti-enolase antibodies were also 
present more commonly in asthmatics with aspirin sen-
sitivity than in those without aspirin sensitivity (46% vs 
24%;  P  = 0.03). However, there was no signifi cant differ-
ence in the overall frequency of anti-enolase antibodies in 
nonallergic compared with allergic asthmatics. It turned 
out that in mild-moderate asthmatics, either anti-enolase 
or anti-cytokeratin 18 antibodies were more common in 
nonallergic than in allergic asthma. In contrast, the pres-
ence of such antibodies did not distinguish allergic from 
nonallergic asthma when the disease was severe. 

  What is the possible pathogenic signifi cance of the anti-
enolase antibodies found here? Enolase is a highly conserved 
glycolytic enzyme found in most cell types. Anti-enolase 
antibodies are common in the sera of normal patients. 
However, increased levels of such antibodies are present in 
certain putative autoimmune disorders such as infl amma-
tory bowel diseases, autoimmune hepatitis, and rheumatoid 
arthritis. These fi ndings raise the intriguing possibility that a 
similar pathogenic mechanism occurs in severe asthma and 
these autoimmune disorders. Whether such autoantibodies 
may cause bronchial infl ammation in asthma is not known. 
However, these autoantibodies seem to persist in the sera of 
patients with severe asthma for at least several years. 
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