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Whither smooth muscle antibodies in the third millennium?

Lupoid hepatitis (now known as autoimmune hepatitis
type I) was defined as an autoimmune disease by Mackay
and colleagues in 1965.1 An immunological marker of the
disease was identified by Johnson et al in 1965 in the form
of an “antismooth muscle antibody”.2 3 Over the following
30 years, smooth muscle antibody (SMA) has been used in
the evaluation of patients with raised transaminases and
has been given a defining role among diagnostic criteria for
autoimmune hepatitis by the International Autoimmune
Hepatitis Group.4 Testing of these criteria on defined
patient cohorts showed the criteria to be robust in defining
autoimmune hepatitis.5 Yet now, in the first year of the third
millennium, SMA appears to have “fallen from grace”.
Hepatologists are dismissing the test as useless (numerous
personal communications), whereas others assert in an
influential publication that they “do not recommend its
routine use for the diagnosis of autoimmune hepatitis”.6 As
immunopathologists, we may well ask “what has hap-
pened?”.

The original description by Johnson et al of SMA in eight
of 10 cases of “lupoid hepatitis” and in none of the 16 cases
of systemic lupus erythematosus (SLE) provided a distin-
guishing marker between these two diseases, which shared
the features of a positive lupus erythematosus (LE) test and
a high concentration of serum ã globulin.2 Whittingham et
al then extended these observations to a larger number of
individuals with lupoid hepatitis, of whom 26 of 32 were
SMA positive, and demonstrated specificity by showing
that this antibody was not detected in the serum of patients
with SLE, other liver diseases, or healthy controls.7

However, further studies indicated that SMA, albeit in low
titre, could be detected in sera from normal individuals8

and patients with a range of clinical problems including
infections,9 10 systemic autoimmune disease,11 and cancer,12

thus raising the issue of the specificity of SMA for autoim-
mune hepatitis.

The SMA reaction is now known to detect a range of
cellular autoantigens in the cytoskeleton of smooth muscle
and other cells. The cellular cytoskeleton consists of a fam-
ily of filaments that are broadly classified by size into
microfilaments (including actin and vinculin), intermedi-
ate filaments (including vimentin and desmin), and micro-
tubules (tubulin). Autoantibodies to many of these
proteins have been described but the SMA specific for
autoimmune hepatitis is antibody to F-actin.11 13 14 Bot-
tazzo and colleagues15 classified the F-actin specific SMA
detected by immunofluorescence as renal tubule and
glomeruli staining in 1976. Although the broad family of
SMA reactivity has low specificity for the diagnosis of
autoimmune hepatitis,16 17 anti-F-actin antibody is highly
predictive of autoimmune hepatitis, with a sensitivity of
approximately 80%,7 18 and a specificity of about 90%.13 17

This specificity is further heightened in the clinical
situation where the physician uses SMA as part of a diag-
nostic panel of tests—for example, hepatitis serology.
Given that we have an autoantibody test with good
sensitivity and specificity for the diagnosis of autoimmune
hepatitis, why are the clinicians not using it?

Part of the problem lies in the fact that many laboratories
that report on SMA reactivity do not give any information
regarding F-actin specific antibody. This position is
illustrated by the fact that the quality assessment
programmes conducted by the Royal College of Patholo-
gists of Australasia and the UK National External Quality
Assessment Scheme do not seek information on the
specificity of the reactivity for F-actin when they distribute
sera for SMA immunofluorescence testing.

Most laboratories use rat/mouse stomach/kidney com-
posite blocks as substrates to determine the presence of
SMA in serum. If these are prepared in house, it is possible
to use fresh frozen tissue, but commercially available
preparations provide fixed tissue, which is said to destroy
the native conformation of the F-actin antigen.19 Our own
experience with detecting F-actin specific antibody is that
it can be seen on a range of commercial blocks fixed with
acetone or ethanol. A second recommended requirement
for the sensitive detection of anti-F-actin antibodies is heat
inactivation of the sera,20 which is reported to remove the
actin depolymerising activity of human sera. However,
there is no evidence that this step increases the sensitivity
or specificity of detection on a tissue composite block.
Because many of the smooth muscle antibodies seen in
diseases other than autoimmune hepatitis are of the IgM
isotype,13 21 we recommend that the immunofluorescence
staining procedure uses antihuman IgG rather than
antihuman immunoglobulin.

There is a characteristic pattern of staining on compos-
ite block tissue that is given by F-actin specific antibody.
This comprises the staining of mouse stomach muscularis
mucosa, intraglandular muscle fibres coursing through the
gastric mucosa and blood vessel wall, and submembranous
actin of hepatocytes. However the staining specific for
anti-F-actin antibody is the staining of the intracellular
fibrils of the renal tubules and mesangial cells of the
glomerulus (fig 1B,E).9 15 If the renal tubules and
mesangial cells are stained, confirmatory testing using
immunofluorescence on fibroblasts,9 or rat liver after phal-
loidin injection,22 enzyme linked immunosorbent assay,23 or
counterimmunoelectrophoresis for the detection of pre-
cipitating antibodies to the XR1 antigen24 may be used.
However, these additional steps are not necessary because
immunofluorescent staining of the appropriate renal struc-
tures is highly specific.16

If an antinuclear antibody and/or an anti-F-actin
antibody is used in the assessment of a patient with raised
transaminases only 5% of patients with autoimmune hepa-
titis will be missed,25 and all of these will still be defined by
a positive SMA that is not F-actin specific. Importantly,
autoimmune hepatitis/primary biliary cirrhosis overlap
states will also be identified.

Accordingly, our message is that it is the presence or
absence of F-actin specific antibody that the clinician
needs to know. This has been disseminated over the past 10
years,9 22 but it would appear that neither immunopatholo-
gists nor hepatologists have been listening. Thus, if the
SMA test is not to be consigned to immunological history
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books, it is time that diagnostic laboratories took the lead
and reported a test result that has both sensitivity and spe-
cificity for the diagnosis of autoimmune hepatitis. Such a
report should define the presence or absence of SMA and
the presence or absence of anti-F-actin antibody. Only then
will the clinicians find the test useful in the assessment of
patients with raised transaminases.

R A SILVESTRINI
E M BENSON

Department of Immunopathology, ICPMR, Westmead Hospital, PO Box
60, Wentworthville NSW 2145, Australia
rogers@icpmr.wsahs.nsw.gov.au

1 Mackay IR, Weiden S, Hasker J. Autoimmune hepatitis. Ann N Y Acad Sci
1965;124:767–80.

2 Johnson GD, Holborow EJ, Glynn LE. Antibody to smooth muscle in
patients with liver disease. Lancet 1965;2:878–9.

3 Johnson PJ, McFarlane IG. Meeting report of the International Autoim-
mune Hepatitis Group. Hepatology 1993;18:998–1005.

4 Alverez F, Berg PA, Bianchi FB, et al. International Autoimmune Hepatitis
Group report: review of criteria for diagnosis of autoimmune hepatitis. J
Hepatol 1999;31:929–38.

5 Bianchi FB, Cassani F, Lenzi M, et al. Impact of International Autoimmune
Hepatitis Group scoring system in definition of autoimmune hepatitis. Dig
Dis Sci 1996:41:166–77.

6 Pratt DS, Kaplan MM. Evaluation of abnormal liver-enzyme results in
asymptomatic patients. N Engl J Med 2000;342:1266–71.

7 Whittingham S, Mackay I, Irwin J. Autoimmune hepatitis. Immunofluores-
cence reactions with cytoplasm of smooth muscle and renal glomerular
cells. Lancet 1966;I:1333–5.

8 Shu S, Nisengard RJ, Hale WL, et al. Incidence of titers of antinuclear anti-
smooth muscle and other autoantibodies in blood donors. J Lab Clin Med
1975;86:259–65.

9 Toh BH, Yildiz J, Sotelo O, et al. Viral infections and IgM antoantibodies to
cytoplasmic intermediate filaments. Clin Exp Immunol 1979;37:76–82.

10 Holborow EJ, Hemsted EH, Mead SV. Smooth muscle autoantibodies in
infectious mononucleosis. BMJ 1973;3:323–5.

11 Toh BH. Anti-cytoskeletal autoantibodies: diagnostic significance for liver
diseases, infections and systemic autoimmune diseases. Autoimmunity
1991;11:119–25.

12 Whitehouse MA, Holborow EJ. Smooth muscle antibody in malignant dis-
ease. BMJ 1971;4:511–13.

13 Ben-Ari Z, Dhillon AP, Sherlock S. Autoimmune cholangiopathy: part of
the spectrum of autoimmune chronic active hepatitis. Hepatology 1993;18:
10–15.

14 Lidman K, Biberfeld G, Fagraeus A, et al. Anti-actin specificity of human
smooth muscle antibodies in chronic active hepatitis. Clin Exp Immunol
1976;24:266–72.

15 Bottazzo GF, Florin-Christensen A, Fairfax A, et al. Classification of smooth
muscle autoantibodies detected by immunofluorescence. J Clin Pathol
1976:129:403–10.

16 Pedersen JS, Toh BH, Mackay IR, et al. Segregation of autoantibody to
cytoskeletal filaments, actin and intermediate filaments with two types of
chronic active hepatitis. Clin Exp Immunol 1982;48:527–32.

17 Cassani F, Cataleta M, Valentini P, et al. Serum autoantibodies in chronic
hepatitis C: comparison with autoimmune hepatitis and impact on the dis-
ease profile. Hepatology 1997;26:561–6.

18 Galbraith RM, Smith M, Mackenzie RM, et al. High prevalence of sero-
immunologic abnormalities in relatives of patients with active chronic
hepatitis or primary biliary cirrhosis. N Engl J Med 1974;290:63–9.

19 Whittingham S, Irwin J, Mackay MB, et al. Smooth muscle autoantibody in
“autoimmune” hepatitis. Gasteroenterology 1966;51:499–505.

20 Cancado ELR, Vilas-Boas LS, Abrantes-Lemos, et al. Heat serum inactiva-
tion as a mandatory procedure for antiactin antibody detection in cell cul-
ture. Hepatology 1996;23:1098–102.

21 Kurki P, Helve T, Virtanen I. Antibodies to cytoplasmic intermediate
filaments in rheumatic diseases. Rheumatology 1983;10:558–62.

22 Fusconi M, Cassani F, Zavli D, et al. Anti-actin antibodies: a new test for an
old problem. J Immunol Methods 1990;130:1–8.

23 Dighiero G, Lymberi P, Monot C, et al. Sera with high levels of anti-smooth
muscle and anti-mitochondrial antibodies frequently bind to cytoskeleton
proteins. Clin Exp Immunol 1990;82:52–6.

24 Cassani F, Fusconi M, Bianchi FB, et al. Precipitating antibodies to rabbit
thymus extractable antigens in chronic liver disease: relationship with anti-
actin antibodies. Clin Exp Immunol 1987;68:588–95.

25 Czaja AJ, Cassani F, Cataleta M, et al. Frequency and significance of
antibodies to actin in type 1 autoimmune hepatitis. Hepatology 1996;24:
1068–73.

Figure 1 Patterns of F-actin specific smooth muscle antibodies. (A) Mouse muscularis mucosa; (B) mouse kidney tubules; (C) mouse gastric mucosa;
(D) mouse kidney blood vessel; (E) mouse kidney glomerulus; (F) rat liver.
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