Methodologic issues concerning Stachyhemolysin and Stachyrase-A
as clinical biomarkers

Dear Editor,

We are writing about the recently published article
“Antibodies against Stachybotrys chartarum extract and its an-
tigenic components, Stachyhemolysin and Stachyrase-A: a
new clinical biomarker” [1]. The author states that his hypo-
thesis is “that environmental exposure to Stachyhemolysin
and Stachyrase-A may result in antibody production aga-
inst these mold antigens.” There are numerous methodo-
logic deficiencies in this paper which preclude drawing any
conclusions regarding the utility of anti-stachyhemolsyin and
anti-stachyrase-A antibodies as biomarkers.

First, and most basically, it is unknown if the sera that were
tested for these antibodies came from individuals with docu-
mented exposure to Stachybotrys chartarum, i.e. persons who
had spent considerable time in an environment with signi-
ficant Stachybotrys chartarum contamination. Because the-
re are no acceptable biomarkers of exposure to Stachybotrys
chartarum in humans [2], it is impossible to know if the pa-
tients had any Stachybotrys chartarum exposure. The sera used
are all from persons with very high IgE levels and positive
for IgE to different mold extracts, although which mold
extracts are not reported. These individuals would not be re-
presentative of the general population who would be expo-
sed to Stachybotrys chartarum. The author suggests that the
observed antibody reactivity to their antigen preparations
make them possible clinical markers without showing the re-
activity of other mold-sensitive but Stachybotrysnegative sera
or showing any data on the species-specificity of the antibo-
dies they detect. There is enormous cross-reactivity among
IgG and IgM from related and even unrelated fungal spe-
cies [3], making it impossible to determine whether their
primary sensitization was to Stachybotrys chartarum.

Second, there are no controls, or unexposed sera tested as
comparison. It appears that the author is using the presen-
ce of IgG to Stachybotrys chartarum as his “gold standard”
for exposure; however, this has been shown not to be a use-
ful marker of exposure [2]. Indeed, the author states that
IgG and IgE to Stachybotrys chartarum may be the result of
cross-reactivity between other fungi. In fact, four specimens
with IgG to Stachybotrys chartarum extract were negative for
IgG to Stachyhemolysin and Stachyrase-A, and vice versa.
Similar results were found for IgE. While the author righ-
tly attributes this to cross-reactivity from other fungi there
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is no way to determine whether any of the reactivity he re-
ports is Stachybotrys specific or cross-reactivity from other
fungi. We refer the author to a monograph reviewing me-
thods for the design of epidemiologic studies with immu-
notoxic endpoints [4].

Third, there are several issues with the test methods and the-
ir interpretations. For example, the author states that opti-
cal density greater than 4 times the background was conside-
red positive, while in the Figure 2 legend he says 4 times the
standard deviation is positive. Figure 2 also suggests that both
the IgG and IgE ELISAs have the same levels of variance and
mean optical density values for anti-HSA although the sera
were diluted 1:2 for IgE and 1:100 for IgG, a finding we feel
is statistically improbable. Further, in reviewing the referen-
ce cited for the isolation of Stachyrase-A [5], the authors of
that paper state that only a short (ATQTGA) N-terminal se-
quence could be identified; there was difficulty in obtaining
longer sequences. Did the Stachyrase-A N-terminal sequen-
ce used by Vojdani [1], contain only 6 amino acids? A sim-
ple BLAST search reveals at least 20 proteins that contain an
identical sequence, none of which are Stachyrase-A.

Based on the findings from the 50 subjects (patients in the
Houston and Los Angeles areas) in this article and 139 blo-
od donors (presumably from the Kansas City, MO area) [6],
the authors state “It appears that about 10% of the general
population and 27.4% to 42% of symptomatic mold expo-
sed individuals have IgE antibodies to S. chartarum antigens.”
We don’t believe this limited (both geographically and by
size) meta-analysis can be representative of the general US
population or warrant such a conclusion.

In closing, we feel there are significant problems with this
paper which preclude the author’s conclusions that antibo-
dies to Stachyhemolysin and Stachyrase-A are new clinical
biomarkers of exposure to Stachybotrys chartarum.

The findings and conclusions in this letter to the editor
are those of the authors and do not necessarily represent
the views of the National Institute for Occupational Safety
and Health.

References:

1. Vojdani A. Antibodies against Stachybotrys chartarum extract and
its antigenic components, Stachyhemolysin and Stachyrase-A: a new cli-
nical biomarker. Med Sci Monit, 2005; 11(5): BR139-BR145

. Trout DB, Seltzer JM, Page EH et al: Clinical use of immunoas-
says in assessing exposure to fungi and potential health effects related
to fungal exposure. Ann All Asthma Immun, 2004; 92: 483-92

no

Indexed in: Current Contents/Clinical Medicine  SCI Expanded ¢ ISI Alerting System  Index Medicus/MEDLINE « EMBASE/Excerpta Medica * Chemical Abstracts LE7



o

'S

=2}

. Schmechel D, Simpson JP, Lewis DM: The production and cha-

racterization of monoclonal antibodies to the fungus Aspergillus versicolor.
Indoor Air, 2005; 15(Suppl.9): 11-19

. Biagini RE: Epidemiology studies in immunotoxicity evaluations.

Toxicology, 1998; 129(1): 37-54

. Kordula T, Banbula A, Macomson J, Travis J: Isolation and pro-

perties of stachyrase A, a chymotrypsin-like serine proteinase from
Stachybotrys chartarum. Infect Immun, 2002; 70(1): 419-21

. Barnes C, Buckley S, Pacheco F, Portnoy J: IgE-reactive prote-

ins from Stachybotrys chartarum. Ann All Asthma Immunol, 2002; 89(1):
29-33

Sincerely,

Elena H. Page!,
Raymond E. Biagini?,
Donald H. Beezhold®

! Division of Surveillance, Hazard Evaluations,
and Field Studies, National Institute
for Occupational Safety and Health,

Centers for Disease Control and Prevention,
Cincinnati, OH, U.S.A.

2 Division of Applied Research and Technology,
National Institute for Occupational Safety

and Health, Centers for Disease Control

and Prevention, Cincinnati, OH, U.S.A.

% Health Effects Laboratory Division,
National Institute for Occupational Safety
and Health, Centers for Disease Control
and Prevention, Morgantown, WV, U.S.A.

Received: 2005.07.06

LES



