CORRESPONDENCE

antibody syndrome can cause a reduction in cell-surface
annexin V on placental villi. This finding was taken to sug-
gest that antiphospholipid antibodies can promote a great-
er procoagulant potential of these cells by means of a de-
crease in the anticoagulant activity-of annexin V.

I wish to propose an alternative mechanism. The reduc-
tion in surface annexin V as detected in vitro by the en-
zyme-linked immunosorbent assay may only be apparent.
The annexin may be bound and thus blocked by specific
antibodies; such anti-annexin V autoantibodies have been
described in association with thrombotic events in preg-
nancy failure and systemic lupus erythematosus? Since
annexin V may be involved in cellular processes such as
exocytosis and membrane fusion (e.g., the syncytiotropho-
blast),? antibodies to annexin V may interfere with its
function and result in the expression of anionic phospho-
lipids from the inner layer to the outer layer of the plasma
membrane.

In addition to possessing antiphospholipid and lupus-
anticoagulant properties, anti-annexin V antibodies' have
been shown to induce apoptosis in human umbilical-vein
endothelial cells.* This may be another activating factor for
the selective externalization, in apoptotic membranes, of
the procoagulant phospholipid, phosphatidylserine.
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The authors reply:

To the Editor: We are pleased to hear that Dr. Rote and
colleagues have reached conclusions similar to ours using
monoclonal antiphospholipid antibody and BeWo tropho-
blasts. Regarding his question about the antibody prepa-
rations, we used IgG fractions from clinically affected pa-
tients for the culture studies, because the specificities of
the antiphospholipid-antibody subtypes, with respect to
their relevance to the pathogenesis of the antiphospholip-
id-antibody syndrome, have not yet been defined. Indeed,
as we noted in the Discussion section of our article]! there
is evidence that the serum glycoprotein B,-glycoprotein 1
and other phospholipid-binding proteins may by them-
selves or in a complex with anionic phospholipids consti-
tute antigenic sites for the antibodies. At this point, one
would therefore not know whether findings with any par-
ticular antibody specificity (such as the monoclonal an-
tiphosphatidylserine antibody referred to by Dr. Rote and
his colleagues in the title of their paper) are relevant to the
pathophysiology of the antiphospholipid-antibody syn-
drome. For this reason, we chose to work with IgG frac-
tions from affected patients.

The design of our study was based on our previous study,

which showed the reduction of immunohistochemically
detectable annexin V on placental villi from patients with
antiphospholipid antibody and duplicated those findings
in cultured placental villi with the use of IgG fractions.?
The results of our work with IgG fractions and placental
villi, BeWo trophoblasts, cultured primary trophoblasts,
and human umbilical-vein endothelial cells - establish a
foundation for further studies using defined antibody sub-
groups in model systems.

Regarding the question of whether the measured annex-
in V may be released from dying or antibody-injured cells,
Trypan-blue exclusion studies showed that the cells were
intact, as we reported.! We look forward to reading Dr.
Rote’s evidence that undifferentiated BeWo cells do not
express any annexin V, since we were able to quantify this
protein on the cells. Also, because BeWo is a choriocarci-
noma-derived trophoblast cell line, we performed experi-
ments with cultured primary placental trophoblasts and
found the same reduction of annexin V by antiphospho-
lipid-antibody IgG.

In response to Dr. Cheng’s suggestion that we may have
been observing the effects of anti-annexin V antibodies,
none of the IgG fractions had any detectable anti-annexin
V activity in immunoblot screening tests. Also, as we stat-
ed in our article,! the IgG did not interfere with the ability
of the polyclonal rabbit IgG used for the immunoassay to
detect known quantities of purified annexin V. We there-
fore think that human antiphospholipid-antibody IgG
causes a reduction in the actual quantity of annexin V.
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Plasma Homocysteine Levels and Mortality
in Patients with Coronary Artery Disease

To the Editor: Nygard et al. (July 24 issue)! nicely dem-
onstrate an association between elevated plasma homocys-
teine levels and increased mortality in patients with an-
giographically confirmed coronary artery disease. It is
important to mention that fasting plasma homocysteine
levels, as used in this study, identify only some of the pa-
tients with disturbances in homocysteine metabolism. Ap-
proximately twice as many patients are identified with the
additional use of a methionine-loading test>* One could
speculate that the effect seen by Nygird et al. would have
been even more pronounced if the patients had been fur-
ther characterized with a methionine-loading test. Ho-
mocysteine may be an even stronger risk factor for mortal-
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ity in patients with coronary artery disease than was shown
in this study.

It is known that plasma homocysteine levels can be de-
creased and even normalized in a large proportion of pa-
tients through treatment with folic acid, vitamin By, and
betaine,** even though it is not known whether such low-
ering slows the rate of progression of arteriosclerotic dis-
ease or decreases thromboembolic events.
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1o the Editor: The article by Nygird et al. reports in-
creased mortality in patients with coronary artery disease
who have elevated homocysteine levels. The authors also
describe no correlation between folate levels and mortali-
ty, although folate is known to lower homocysteine levels.!
Folate levels were measured in serum, where they correlate
less with tissue levels than do folate concentrations in red
cells. Perhaps a more accurate estimate of total-body folate
would have been obtained if folate had been evaluated in
red cells. This value could have been used to select the pa-
tients whose homocysteine levels would decrease after the
start of folate supplementation.
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1o the Editor: Nygérd and colleagues have reported that
the homocysteine concentration is a strong .independent
predictor of mortality in patients with angiographically
confirmed coronary artery disease. The authors referred to
the prothrombotic effects of homocysteine but did not in-
clude hemostatic variables in their multivariate analyses. In
a previous case—control study we found a strong positive
correlation between homocysteine and fibrinogen. There-
fore, the association between homocysteine and coronary
artery disease was not independent! We have extended
this study and analyzed the relation between homocys-
teine, clinical data, hemostatic variables, lipid risk factors,
and coronary anatomy in 348 men and 117 women, 32 to
85 years old, who underwent coronary angiography. Ho-
mocysteine was significantly correlated with age, the pres-
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ence and number of stenosed coronary vessels, and concen-
trations of apolipoprotein A-II, fibrinogen, the fibrin-split
product D-dimer, and C-reactive protein. Age and the con-
centrations of apolipoprotein A-II, fibrinogen, b-dimer,
and C-reactive protein also had significant associations
with both the presence and the number of stenosed coro-
nary vessels. In a multivariate model, D-dimer concentra-
tion (8=0.192, P=0.028) but not age or concentrations.
of - homocysteine, apolipoprotein A-II, fibrinogen, and
C-reactive: protein was independently associated with the
presence of coronary artery disease. In an alternative mod-
el that did not include the D-dimer concentration, age
(B=0.219, P<0.001) and the fibrinogen concentration
(B=0.116, P=0.035) were independently associated with
coronary artery disease, but the homocysteine, apolipo-
protein A-II, and C-reactive protein levels were not.
Various prospective studies in the population and in pa-
tients with manifest coronary artery disease have identified
hemostatic and inflammatory markers, including concen-
trations of fibrinogen and C-reactive protein, as risk fac-
tors for future coronary events.>* Therefore, because of
the strong correlations between homocysteine concentra-
tion and hemostatic variables and because of the pro-
thrombotic properties of homocysteine in vitro, it seems
essential that hemostatic risk factors be included in studies
evaluating the possible role of homocysteine as an inde-
pendent risk factor for coronary morbidity and mortality.
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The authors reply:

To the Editor: The methionine-loading test is performed
by measuring the concentration of homocysteine after the
patient ingests a standard dose of methionine, which is be-
lieved to stress the homocysteine degradation pathway de-
pendent on .ystathionine beta-synthase. Although there is
a strong correlation between fasting and post-loading ho-
mocysteine concentrations and both measurements have
similarly strong associations with cardiovascular disease,
the information obtained from the two tests is not identi-
cal.l2 We agree with Dr. Moll that the measurement of
post-loading total homocysteine could shed further light
on the role of total homocysteine in the prediction of car-
diovascular disease. However, the methionine-loading test
is a cumbersome procedure, and routine testing may be
impractical.

The serum folate concentration is responsive to folate
intake and is believed to indicate short-term folate status,
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whereas the red-cell folate concentration may reflect the
average folate status during the lifetime of the erythrocyte.
However, the methods of determining folate levels are se-
riously flawed, causing considerable analytic imprecision**
Although we are not convinced ‘that the concentration of
folate in red cells is superior to that in scrum or plasma as
a marker of folate status, we agree with Dr. Farhadi that
measurement of red-cell folate would have given addition-
al information relevant to our study.

Drs. von Eckardstein and Assmann suggest that the ob-
served association between plasma total homocysteine lev-
els and subsequent mortality may have been confounded
by hemostatic factors. The platelet count was included in
the multivariate model, and lipoprotein(a) showed no sig-
nificant association with mortality. We also measured fi-
brinogen in our patients but found no association with ho-
mocysteine (r=0.06), and its inclusion in the multivariate
model did not affect the homocysteine—mortality relation.
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Fungal Sinusitis

To the Editor: In their otherwise excellent review of fun-
gal sinusitis (July 24 issue),! deShazo et al. have made two
minor etrors. First, in the text and in Table 1, they de-
scribe Psendallescheria boydis as a dematiaceous (pigment-
ed) mold, whereas in fact it is a hyaline (nonpigmented)
mold.2 Second, the authors use the term “mycetoma” in-
appropriately as a synonym for fungus ball. Mycetoma re-
fers strictly to invasive, tumefactive, and-destructive infec-
tions of skin, soft tissue, and bone caused by a wide variety
of aerobic actinomycetes and fungi that form compact
mycelial aggregates, called grains or granules, within in-
fected tissues.? Although the mycelium in a fungus ball
may superficially resemble that in a mycetoma granule, the
distinction between the two is important. A fungus ball is
a noninvasive, colonizing infection of a preformed air
space that is usually cured by simple surgical removal and
drainage. On the other hand, successful treatment of my-

cetoma, a truly invasive infection, frequently requires rad-
ical surgical débridement or amputation.
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To the Editor: In their review of fungal sinusitis, deShazo
et al. point out that fulminant invasive sinusitis can be
caused by P. boydii. They state that when emergency sur-
gery has yielded tissue confirming invasion, treatment
should be given with amphotericin B, because azole anti-
fungal agents lack activity against mucorales species. The
authors imply that amphotericin B should be given alone,
without azole antifungal agents. The problem is that azoles
have activity against pseudallescheria but amphotericin B
does not. Bennett states that the response of pseudal-
lescheriasis to amphotericin B is minimal and that intrave-
nous miconazole (800 mg every eight hours) is probably
the regimen of choice for rapidly progressive infection!

The pathologist must be able to differentiate pseud-
allescheria from aspergillus. and mucorales. Differentiat-
ing pseudailescheria from mucorales is easy, because pseud-
allescheria has regular septate hyphae, which make it
look very different from the irregular, ribbonlike, pauci-
septate, wide-angle-branching mucorales. Differentiating
pseudallescheria from aspergillus is much more difficult.
Pseudallescheria has haphazard (random-angle) branching,
midhyphal or terminal swellings, an absence of progressive
(arboreal) branching, and the occasional presence of ovoid
brown spores. Aspergillus sometimes has haphazard branch-
ing or hyphal swellings, and progressive branching is not
always evident. The characteristic features of pseudal-
lescheria can sometintes allow the pathologist to differen-
tiate it from aspergillus. However, if the histologic features
of the invading fungus are not specific enough to rule out
pseudallescheria and if no culture result is available, per-
haps the wisest treatment of acute, fulminant, invasive fun-
gal sinusitis is a combination of amphotericin B and an
azole.
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The authors reply:

To the Editor: Drs. Watts and Chandler raise two issues.
First, the term “mycetoma” is strongly associated with the
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