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Microchimerism in systemic sclerosis: comment on the
article by Johnson et al

To the Editor:
Johnson and colleagues have recently proposed that

microchimerism may be involved in the pathogenesis of sys-
temic sclerosis (SSc; scleroderma) (1). The chimeric cells have
been suggested to arise either from placental traffic during
pregnancy or from a prior blood transfusion (2). We therefore
examined clinical and serologic features in 44 SSc patients who
had received a prior blood transfusion (before the onset of the
first disease symptom [generally Raynaud’s phenomenon]) in
comparison with 221 SSc patients who reported no prior blood
transfusion. All patients were identified from the South Aus-
tralian Scleroderma Register and fulfilled the American Col-
lege of Rheumatology (formerly, the American Rheumatism
Association) criteria for scleroderma (3) or, alternatively, had
sclerodactyly together with at least 2 of the following addi-
tional features: nailfold capillary abnormalities, Raynaud’s
phenomenon, esophageal dysfunction, calcinosis, multiple tel-
angiectasias, or antinuclear antibodies (4).

As a group, the prior-transfusion patients consisted of
17% of the total scleroderma cohort. We have been unable to
ascertain what proportion of the adult population in our region
has had a blood transfusion, but calculations from the com-
puterized Integrated South Australian Activity Collection,
documenting all hospital discharge data for South Australia,
indicate that of all patients discharged from the hospital in a
given year, 2.1% have had a blood transfusion, with the
female:male ratio being 57:43. This would suggest that the 17%
in our study group is unlikely to be unreasonably high. SSc
patients who had received a prior blood transfusion tended to
be older, and with a later age at disease onset (Table 1).
However, there were no other consistent statistical differences
between the 2 groups related either to their disease subset or
their serology.

Prior blood transfusions had been received over a
range of 1–47 years before onset of the first SSc symptoms,
with more than two-thirds of the transfusions occurring �20
years prior to the first symptom. Blood transfusion at birth due
to fetal incompatibility (n � 4) or in later life due to childbirth
complications (e.g., blood loss at cesarean section) or post-
hysterectomy were particularly noted (the obstetric and gyne-
cologic causes perhaps explaining the higher ratio of women of
older age in the prior transfusion group). No significant
relationship of the time from transfusion to development of
SSc was observed (P � 0.22).

In conclusion, prior blood transfusion did not seem to
relate to the clinical or serologic features of patients with SSc.
Furthermore, the lack of a significant relationship between
prior blood transfusion and the duration preceding disease
onset does not support the notion of a causal association
between prior transfusion and SSc in our patient cohort. Of
interest, however, was the observation that 4 of our patients
had received blood exchange transfusion at birth, suggesting
that a more detailed followup study of such patients might be
of interest, particularly in regard to the later development of
immune dysregulatory states that have been described to occur
following blood transfusions (5).
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Reply

To the Editor:
We thank Dr. Roberts-Thomson and his colleagues for

their preliminary data comparing the clinical/serologic features
in SSc patients with versus those without a history of prior
blood transfusion. Their analyses show no statistical differ-
ences between the 2 groups with respect to disease subset or

Table 1. Clinical and serologic features of the patients with systemic
sclerosis (SSc) who had and those who had not received prior blood
transfusions

Prior
transfusions

No
transfusions

No. of patients 44 221
No. male/no. female 5/39 40/181
Current age, mean � SD years 67.6 � 11.2* 61.8 � 14.5
Age at SSc onset, mean � SD years 50.5 � 14.2† 43.0 � 16.7
SSc type, no. (%)

Limited 34 (77) 149 (67)
Diffuse 7 (16) 57 (26)
Overlap 3 (7) 15 (7)

Antibody positivity, %
Centromere 43 50
Scl-70 6 11.5
RNP 3 4.9

* P � 0.02 versus no-transfusion group.
† P � 0.01 versus no-transfusion group.
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serology. They suggest that there is not a causal association
between prior blood transfusion and SSc, thereby providing
evidence that transfusion and the resultant microchimerism do
not significantly contribute to this disease. However, the data
provided are limited by the fact that cases could not be
compared with a control population that was matched for
variables such as age and sex. Determining whether blood
transfusion is a risk factor for the development of scleroderma,
as has been reported previously for rheumatoid arthritis (1),
will require a rigorous case–control approach.

Roberts-Thomson et al also note that 4 patients from
their cohort had received blood exchange transfusion at birth.
This is an intriguing observation, since it suggests that there
may be an effect of the timing or the volume of the transfusion.
With respect to the former, the neonatal immune system may
allow microchimerism to develop more easily than in an adult.
With respect to the latter, Lee et al have demonstrated
long-term microchimerism in 7 of 10 female trauma patients
who received 4–18 units of fresh blood (2).

While research into the effects of fetal cell microchi-
merism on autoimmune disease is still in the early stages,
observations such as these provide important ancillary evi-
dence for the evaluation of microchimerism and for future
research direction. The development of techniques for the
analysis of the genetic origin of the microchimeric cells will
undoubtedly be a necessary component of this research. These
techniques include microdissection of the target cells from the
surface of a microscope slide, isolation of cellular DNA, and
subsequent polymerase chain reaction amplification of poly-
morphic short tandem repeat sequences. However, until these
challenging procedures can be utilized reliably in the labora-
tory, preliminary evidence such as that provided by Roberts-
Thomson et al aids in the progression of research into not only
the potential causal association of microchimerism and auto-
immune disease, but also the possible benefits of fetal cell
trafficking. These benefits may occur through the acquisition
of fetal stem cells, which may be capable of migrating to areas
of tissue damage and differentiating into functional cells, as
recently observed in our laboratory (3).
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Highly elevated serum levels of interleukin-18 in
systemic juvenile idiopathic arthritis but not in other
juvenile idiopathic arthritis subtypes or in Kawasaki
disease: comment on the article by Kawashima et al

To the Editor:
We read with interest the article by Kawashima et al, in

which it is reported that overproduction of interleukin-18
(IL-18) may be closely related to the pathogenesis of adult-
onset Still’s disease (AOSD) (1). Juvenile idiopathic arthritis
(JIA) is a group of clinically heterogeneous disorders, of which
the precise etiology remains unclear. Among them, systemic
JIA is characterized by chronic arthritis associated with a
high spiking fever and other systemic symptoms, including a
salmon-pink evanescent rash, hepatosplenomegaly, lymph-
adenopathy, and serositis. It has been reported that the
aberrant induction of several proinflammatory cytokines, such
as IL-6, IL-1�, and tumor necrosis factor � (TNF�), may be
involved in the pathogenesis of systemic JIA. However, the
key mediators of systemic JIA have not yet been elucidated.
We examined serum levels of IL-18 in patients with JIA to
investigate the relevance of this cytokine in the pathogenesis of
systemic JIA.

A total of 119 subjects were enrolled in this study: 76
patients (ages 1–15 years) with active JIA (systemic type in 29,
polyarticular type in 29, oligoarticular type in 18), 10 patients
(ages 0.8–2 years) with Kawasaki disease (KD), and 33 healthy
children (ages 1–14 years). Informed consent was obtained
from the parents of all subjects. All JIA patients fulfilled the
Durban revision of the proposed classification criteria for JIA
(2), and all KD patients fulfilled the KD criteria as revised in
1984 by the Japan KD Research Committee (3). Sera were
obtained from the patients during the active phase of disease;
all patients had a fever and/or joints with active arthritis at the
time the samples were collected. Samples from patients with
KD were obtained before treatment with aspirin and/or high-
dose gamma globulin. Serum concentrations of IL-18 were
determined by enzyme-linked immunosorbent assay (MBL,
Nagoya, Japan).

As shown in Figure 1A, extremely high levels of IL-18
were observed only in patients with systemic JIA. The mean �
SD serum IL-18 level in the systemic JIA patients (45,073 �
53,870 pg/ml) was significantly higher than that in patients with
polyarticular JIA (526 � 554 pg/ml), patients with oligoarticu-
lar JIA (208 � 117 pg/ml), patients with KD (364 � 133 pg/ml),
and healthy children (305 � 124 pg/ml) (P � 0.0001, systemic
JIA versus all other groups, by Mann-Whitney U test). In
contrast, no significant differences were observed in serum
IL-18 levels among patients with polyarticular JIA, patients
with oligoarticular JIA, and healthy children. Of note, serum
IL-18 levels were also not increased in patients with KD.

Serum IL-18 levels in systemic JIA patients were
closely correlated with serum ferritin levels (r � 0.741 by
Spearman’s rank correlation test, P � 0.0005), but not with
C-reactive protein levels. Within the systemic JIA group,
patients with hepatosplenomegaly or serositis (e.g., pericarditis
and pleuritis) had significantly higher levels of IL-18 than

LETTERS 2539



patients without such manifestations (Figure 1B). In contrast,
increased levels of serum IL-18 were not associated with the
presence of joint swelling.

Two patients died of disseminated intravascular coag-
ulation and macrophage activation syndrome after the IL-18
examination; both patients had exhibited extremely high levels
of serum IL-18 (�200,000 pg/ml) (Figure 1A). Therefore,
markedly increased serum IL-18 levels may be associated with
an increased risk for mortality. We also found that the serum
IL-18 levels changed in parallel with disease activity during the
course of the disease, as was previously reported for patients
with AOSD (1,4).

The cellular source of increased IL-18 synthesis in
systemic JIA is unclear, although circulating or tissue
monocyte/macrophages seem the most likely candidates in
AOSD (1). In the present study, serum IL-18 levels in patients
with systemic JIA were significantly associated with hyperfer-
ritinemia, hepatosplenomegaly, and serositis. This observation
suggests that the high serum levels of IL-18 may be derived
from activated macrophages, especially Kuppfer cells and
splenic macrophages. Indeed, it has been reported that, in
patients with active hemophagocytic lymphohistiocytosis, se-
rum IL-18 levels were markedly elevated and IL-18 messenger
RNA expression in spleen, liver, and bone marrow was en-
hanced (5). Macrophage activation syndrome, described by
Stephan et al, is one of the most severe complications of

systemic JIA (6). Our JIA patients who died of macrophage
activation syndrome had extremely high serum levels of IL-18,
suggesting that IL-18 may be one of the factors involved in the
pathogenesis of this syndrome.

Both systemic JIA and KD are childhood diseases that
are characterized by prominent and systemic inflammation.
The difference in serum IL-18 levels between patients with
systemic JIA and those with KD may reflect the difference in
disease pathogenesis and may be useful in differentiating these
inflammatory diseases. To our knowledge, the finding of a
highly increased serum IL-18 level (�10,000 pg/ml) is limited
only to patients with systemic JIA and AOSD. Therefore,
IL-18 may be a more essential cytokine in the pathogenesis of
systemic JIA than are more commonly recognized proinflam-
matory cytokines such as IL-6, IL-1�, and TNF�.

It is still being debated whether systemic JIA and
AOSD are identical. Several researchers have reported finding
no significant differences in clinical features such as systemic
manifestations or joint lesions, or in prognosis (7). In addition
to these observations, our results on serum IL-18 levels
indicate that the 2 diseases may be pathogenetically identical.

Given the biologic actions of IL-18, aberrant IL-18
induction in systemic JIA may be responsible for the clinical
and laboratory features of this disease, as is the case with
AOSD. Development of strategies for neutralization of IL-18
inflammatory activities may therefore lead to a more satisfac-

Figure 1. A, Serum levels of interleukin-18 (IL-18) in patients with juvenile idiopathic arthritis (JIA), patients with Kawasaki
disease (KD), and healthy control subjects (HC). Arrows indicate 2 patients with systemic JIA who died of disseminated
intravascular coagulation and macrophage activation syndrome after evaluation. Poly � polyarticular; Oligo � oligoarticular.
B, Relationship between serum levels of IL-18 and clinical manifestations of hepatosplenomegaly and serositis in patients with
systemic JIA. P values were determined by Mann-Whitney U test.
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tory treatment of systemic JIA, as was accomplished with
TNF� in rheumatoid arthritis.
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Reply

To the Editor:
We thank Dr. Maeno and his colleagues for their

interest in our article, which first reported that IL-18 is
systemically overproduced in AOSD, in association with hy-
perferritinemia (1). Similarly, those authors found that serum
levels of IL-18 were markedly elevated in children with sys-
temic JIA (also termed systemic-onset juvenile rheumatoid
arthritis [JRA] or Still’s disease) as compared with other
juvenile arthritis subtypes and KD, and correlated well with
serum ferritin levels. Thus, IL-18 is believed to be specifically
relevant to the pathogenesis of both juvenile and adult-onset
Still’s disease, although these diseases have been characterized
by intense production of many proinflammatory cytokines.

Interestingly, Maeno et al showed that IL-18 was
detected at significantly higher levels in patients with extraar-
ticular organ involvement, such as hepatosplenomegaly, pleu-
ritis, and pericarditis, than in those without these systemic
manifestations; accordingly, 2 patients with extremely high
IL-18 levels died of disseminated intravascular coagulation and
macrophage activation syndrome. In our study, AOSD was
complicated by severe pericarditis, liver failure, or necrotizing
lymphadenitis in 4 of 16 patients, and the serum levels of IL-18
and ferritin in these patients were all �20,000 pg/ml and
�5,000 ng/ml, respectively.

More recently, we have measured the levels of serum
IL-18 in 4 adult patients who had been diagnosed as having
systemic-onset JRA and were hospitalized due to disease flare.
These patients had different degrees of systemic manifesta-
tions and arthritis (Table 1), and their disease patterns were
defined as chronic articular polycyclic systemic (patient 1),
polycyclic systemic (patient 2), or chronic articular (patients 3

Table 1. Clinical features and laboratory findings in 4 adult patients with juvenile-onset Still’s disease*

Patient 1 Patient 2 Patient 3 Patient 4

Age/sex 29/M 40/M 21/M 19/M

Age at disease onset, years 14 8 2 6
Fever �� (�39°C) �� (�39°C) � (�39°C) � (�38°C)
Arthralgia/arthritis �� � �� ��
Joint deformity � � � �
Rash � � � �
Sore throat � � � �
Hepatosplenomegaly � � � �
Elevated hepatic enzymes �� � � �
Pleuritis/pericarditis � �� � �
ESR, mm/hour 90 96 42 55
CRP, mg/liter 68 115 51 68
WBCs, �l 24,700 30,400 7,900 23,000
Ferritin, mg/ml 5,442 1,080 210 333
Interleukin-18, pg/ml 122,000 36,000 4,900 1,600

* Interleukin-18 levels were determined by enzyme-linked immunosorbent assay. � � absent; � �
mild–moderate; �� � severe. ESR � erythrocyte sedimentation rate; CRP � C-reactive protein;
WBCs � white blood cells.
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and 4), according to the classification by Cush et al (Cush JJ,
Medsger TA Jr, Christy WC, Herbert DC, Cooperstein LA.
Adult-onset Still’s disease: clinical course and outcome. Ar-
thritis Rheum 1987;30:186–94). IL-18 levels appeared to be
higher in patients with more systemic manifestations than in
patients in whom arthritis was the predominant feature. Pa-
tient 2 died as a result of unexplained motor neuron disease,
while being treated with corticosteroids and cyclosporine.

We therefore agree with Maeno and colleagues that
serum IL-18 levels may reflect the severity of systemic disease
activity rather than that of articular disease activity in Still’s
disease. Chronic articular involvement contributes to poor
prognosis and disability (Cush JJ, Medsger TA Jr, Christy WC,
Herbert DC, Cooperstein LA. Adult-onset Still’s disease:
clinical course and outcome. Arthritis Rheum 1987;30:186–
94), but acute systemic complications are sometimes life-
threatening. We believe aggressive therapy is justified in
patients with systemically active Still’s disease who have ex-
tremely high levels of IL-18.

Masahiro Yamamura, MD
Masanori Kawashima, MD
Hirofumi Makino, MD
Okayama University Medical School
Okayama, Japan
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Treatment with gonadotropin-releasing hormone
agonists and prevention of multiple gestations in
lupus or antiphospholipid syndrome patients
undergoing in vitro fertilization: comment on the
article by Guballa et al

To the Editor:
I read with interest the article by Guballa et al on

ovulation induction and in vitro fertilization (IVF) in women
with systemic lupus erythematosus or primary antiphospho-
lipid syndrome (1). Whereas I completely agree with the
authors’ conclusion that the rates of fetal and maternal com-
plications are high, I believe two important practical points
should be accentuated.

The authors claim that the aim of their retrospective
review was to provide better information for physicians. How-
ever, they erroneously state that gonadotropin-releasing hor-
mone (GnRH) agonists such as leuprolide induce ovarian
stimulation when “given in a pulsed manner.” The GnRH
agonists have a long half-life and are used in IVF cycles due to
their ability to induce temporary pituitary desensitization
(2–5), and thus prevent premature luteinization and ovulation.
They are not given in a pulsed manner.

In order to minimize the risks of pregnancy wastage,
toxemia, and other fetomaternal complications, we should
strive to prevent multiple gestations by embryo transfer of 1 or
2 embryos, at most, in each IVF cycle, and treat those patients
prophylactically with low-dose aspirin and low molecular
weight heparin, as recently reviewed (6). With these measures,

the rates of unfavorable pregnancy and neonatal outcomes
may be decreased to levels close to those for healthy women.
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Reply

To the Editor:
We thank Dr. Blumenfeld for his careful reading of our

article. We were, perhaps, imprecise in using the word
“pulsed” in reference to the long-acting drug leuprolide. We
meant to distinguish its single-dose use in ovarian stimulation
from that in which leuprolide is given repeatedly, sometimes
daily, over many months, to patients with precocious puberty,
prostate cancer, endometriosis, or uterine fibroids. “Single-
dose use” would have been a more appropriate term.

We concur that avoidance of multiple gestations is a
reasonable goal. However, we, as rheumatologists, do not
control this aspect of the patient’s care. Furthermore, we know
women who have refused the option of “reduction” (selective
abortions) despite the danger of a multiple-gestation preg-
nancy. We encourage our obstetrics colleagues to accept Dr.
Blumenfeld’s cautionary note.

Prophylactic treatment with low-dose aspirin and hep-
arin is not, to our knowledge, of proven benefit; we are aware
that some ovarian stimulation/IVF practitioners recommend it
nonetheless.

Michael D. Lockshin, MD
Lisa R. Sammaritano, MD
Sergio Schwartzman, MD
Hospital for Special Surgery
New York, NY
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Differentiation of hyaluronate products by qualitative
differences in their immunogenicity in rabbits:
possible mechanism for product-specific severe
adverse reactions? Comment on the article by
Martens

To the Editor:
The recent report by Martens (1) is one of a growing

number of published descriptions of severe acute inflamma-
tory reactions (SAIRs) or pseudoseptic reactions in patients
receiving intraarticular injections of hylan G-F 20 (Synvisc;
Biomatrix, Ridgefield, NJ) (1–6). Based on a literature search
relating to hyaluronan-based products, including sodium hyal-
uronate (Hyalgan; Fidia SpA, Padua, Italy; Supartz; Seika-
gaku, Tokyo, Japan), published reports of SAIRs appear to be
limited to those associated with use of hylan G-F 20. Although
inflammatory reactions have been reported with use of all
intraarticular hyaluronan products (7–9), the SAIRs or
pseudoseptic reactions are distinct. SAIRs are characterized by
severe pain, warmth, and swelling, associated with an effusion
with cellular infiltrate (frequently monocytes and/or eosino-
phils) that may last up to 3 weeks without clinical intervention
(e.g., arthrocentesis, nonsteroidal antiinflammatory drugs, in-
traarticular steroids, etc.) and by synovial fluid effusions that
are negative on culture (ruling out septic arthritis) and devoid
of calcium pyrophosphate crystals (ruling out pseudogout). In
addition, prior exposure (i.e., �1 injection) is generally re-
quired (8). A sizable proportion of these reactions, including
those in 4 of 8 patients described by Pullman-Mooar et al (3)
and in the patient described by Martens (1), occurred during a
second course of treatment.

Interestingly, at least 1 patient experiencing an SAIR
was reported to have serum antibodies specific to chicken
proteins (CP) and hylan G-F 20, but not hyaluronan (4), and

similar results were observed in primates receiving multiple
courses of hylan G-F 20 (10). Effusions taken from patients
experiencing SAIRs to hylan G-F 20 have also shown evidence
of inflammatory infiltrate (1–6). Collectively, both preclinical
and clinical data led Martens and others to propose that
immunologic sensitization is involved (1–4). This hypothesis
prompted us to directly test the immunogenicity of hyaluronan
preparations.

Three groups of rabbits (4 per group) were immunized
subcutaneously at 4 separate sites per rabbit at weeks 0
(prebleed), 1, 4, 9, 12, 18, and 24, using 0.2 ml/2 mg sodium
hyaluronate (Hyalgan, lot #051900; Fidia SpA), 0.25 ml/2 mg
hylan G-F 20 (Synvisc, lot #825; Biomatrix), or a crude rooster
comb preparation (CRP; unpurified natural source for hyalu-
ronan products). Serum samples were collected before each
immunization and before the rabbits were killed (week 29). A
heterogeneous chicken comb protein preparation was pre-
pared and purified (Bucher W, Otto T: unpublished data). The
resultant chicken protein preparation and a purchased purified
hyaluronan (hyaluronic acid, ultrapure, human umbilical cord,
sodium salt; US Biological, Swampscott, MA) were used as
antigens to coat enzyme-linked immunoassay plates for a
direct binding assay to detect antibodies.

None of the preparations elicited a significant hyal-
uronic acid–specific antibody response (Bucher W, Otto T:
unpublished observations). In contrast, all 4 rabbits immunized
with the positive control (CRP) and 3 of the 4 rabbits
immunized with hylan G-F 20 exhibited an anti-CP response
(end point � 1:80); none of the 4 rabbits immunized with
sodium hyaluronate had a detectable response to CP. Figure 1
shows the anti-CP titration curves for rabbits immunized with
(a) CRP, (b) hylan G-F 20, and (c) sodium hyaluronate, for
sera collected after the full course of 7 immunizations (week
29). Among the hylan G-F 20–immunized rabbits, 2 of 4
responded after only 3 injections, and the anti-CP titer was

Figure 1. Anti-chicken protein responses in rabbits immunized with (a) crude rooster comb preparation (CRP), (b) hylan G-F 20, or (c) sodium
hyaluronate. Anti-chicken protein antisera titration curves are derived from sera obtained at study termination (week 29), following 7 subcutaneous
injections. Enzyme-linked immunosorbent assays were performed with serially diluted antisera (1:10–1:640), using a heterogeneous chicken protein
preparation as the immunoadsorbent. Titers were expressed as the reciprocal of the end point dilution (defined as the lowest dilution in which the
optical density (OD) was at least 2-fold above the preimmune sera background). Samples were tested in duplicate. Blank readings were obtained
from wells that received no antisera and were subtracted from all readings.
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sustained over a period of several weeks (Bucher W, Otto T:
unpublished observations). The lower maximum optical den-
sity readings obtained with sera from the hylan-immunized
rabbits, compared with those obtained with sera from the
rabbits immunized with the CRP, probably represent reac-
tivity to only a subset of proteins contained in the hetero-
geneous CRP.

In this study, induction of a response to hylan G-F 20
required multiple injections, which is indicative of a sensitiza-
tion being required to induce the humoral response. This is
consistent with the hypothesis suggested by Martens (1) and
others (2–4), that SAIRs reflect an immune sensitization, and
that some individuals may be uniquely susceptible to this
reaction.

Accordingly, hyaluronan products appear to be immu-
nologically distinct, despite the fact that they all are derived
from rooster combs. This qualitative difference is possibly
attributable to the aldehyde cross-linking used to increase the
molecular weight of hylan G-F 20 during manufacturing
(10,11), which may result in increased immunogenicity of
minor nonimmunogenic components (cross-linking proteins,
proteoglycans, or combinations).

Alternatively, the purification process may be distinct
between products, which could allow the inclusion of a resid-
ual, highly immunogenic population of CPs. Additional studies
should focus on the testing of sera and synovial fluid from
patients having and from those not having an SAIR to hylan, in
order to further confirm this preclinical observation. Testing of
clinical samples may help identify the agents in hylan injections
that cause SAIRs and perhaps allow the screening of suscep-
tible patients or elimination of the causative component(s). As
a class, intraarticular hyaluronans have a very favorable ad-
verse events profile. However, the potential sequela of induc-
ing a fulminant inflammatory reaction in a degenerative
diarthrodial joint should be considered when using a hylan-
containing product.

Supported in part by a contract from Sanofi-Synthelabo, Inc.

William Bucher, BS
Todd Otto, BS
Lampire Biological Laboratories, Inc.
Pipersville, PA
Max I. Hamburger, MD
Rheumatology Associates of Long Island
Smithtown, NY
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Reply

To the Editor:
As noted by Bucher et al, hylan G-F 20 has been

implicated in most of the reported well-defined SAIRs in
humans receiving intraarticular hyaluronan-based products.
Bucher et al suggest that some hyaluronan-based products
used to treat knee osteoarthritis may be more likely than
others to cause antibody formation and presumably, other
immunologic responses. In this study, rabbits that were immu-
nized with hylan G-F 20 produced an antibody response to
chicken proteins and to CRP, whereas those that were immu-
nized with sodium hyaluronate did not.

Bucher et al report a finding that deserves further
investigation. Whether or not inflammatory reactions in hu-
mans occur more commonly with one hyaluronan-based prod-
uct than with others has not been studied in a formal manner,
and a prospective study comparing preparations in humans
would be needed to reliably answer this question. Although
case reports and case series have implicated hylan G-F 20
primarily (Puttick MP, Wade JP, Chalmers A, Connell DG,
Rangno KK. Acute local reactions after intraarticular hylan for
osteoarthritis of the knee. J Rheumatol 1995;22:1311–4),
increased use of other hyaluronan-based products such as
sodium hyaluronate may reveal SAIRs to these preparations. If
SAIRs truly are more common following use of hylan G-F 20,
then the hypotheses of Bucher et al regarding potential causes
could provide important insight into these reactions.

Whether or not one hyaluronan-based product is more
liable than others to induce SAIRs remains an open question.
Bucher et al have performed a study that suggests hylan G-F 20
may be more likely than other products to induce antibodies to
chicken protein. Antibodies to chicken serum proteins have
been reported in 1 human who experienced an SAIR, but the
relevance of this is uncertain (1). As the authors comment,
further studies on sera and synovial fluid from patients receiv-
ing hyaluronan-based products would be helpful in defining
the cause of SAIRs and identifying appropriate patients to
receive treatment with these products.

Peter B. Martens, MD
South Shore Internal Medicine Associates
Milton, MA
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Silicone breast implants do not cause rheumatic
diseases, but can they influence them?

To the Editor:
Tugwell et al are to be congratulated for their court-

appointed national science panel review, published in Arthritis
& Rheumatism (1). This work and that of others has finally put
to rest the theory that silicone breast implants could cause
rheumatic disease. However, an important piece of the puzzle
has yet to be adequately addressed. If a patient with an
autoimmune condition has implants removed, could this influ-
ence the course of the disease?

Based on case reports of explantation-induced remis-
sions of autoimmune conditions (2–4), my colleagues and I
studied 45 patients who fulfilled the American College of
Rheumatology (formerly, the American Rheumatism Associ-
ation) criteria for systemic lupus erythematosus (5) or sclero-
derma (6) and had undergone augmentation mammoplasty
with silicone gel prostheses (7). In view of the medicolegal
climate in the mid-1990s, 26 of these patients had their
prostheses explanted. No lasting alterations in disease activity
were found in 23 patients, but in 3, the disease went into
complete clinical and serologic remission that lasted at least 2
years, and they were able to discontinue all antiinflammatory
medication. Although this could be explained by evidence that
lupus and scleroderma have a 10–20% spontaneous remission
rate, it should be of some importance to determine whether
removal of silicone implants can influence the course of
autoimmunity in a small subset of patients, and if so, why.

Daniel J. Wallace, MD
Cedars-Sinai/UCLA School of Medicine
Los Angeles, CA
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Treatment of fibromyalgia with sibutramine
hydrochloride monohydrate: comment on the article
by Goldenberg et al

To the Editor:
Goldenberg et al (1) demonstrated the short-term

benefits of combined use of amitriptyline and fluoxetine in the
treatment of fibromyalgia (FM), suggesting that the combina-
tion of amitriptyline and fluoxetine may impart “a more ideal
balance of serotonin/norepinephrine/dopamine uptake inhibi-
tion than that provided by the individual medications.” Based
on such findings, we assessed, for the first time, the use of
sibutramine hydrochloride monohydrate (a serotonin/
norepinephrine/dopamine reuptake inhibitor approved for
weight loss in 1997 and marketed as Meridia) (2) as a
treatment for FM.

The patient, a 54-year-old woman, presented with
extreme pain in her upper and lower extremities, insomnia,
memory impairment, poor concentration, and depressed mood
of 1-year duration. She demonstrated tenderness in 17 of 18
tender point sites and fulfilled the American College of
Rheumatology (ACR) classification criteria for FM (3). Her
score for pain on a 10-cm visual analog scale (VAS) was 10.
Baseline medications included prednisone, buspirone, zolpi-
dem, and transdermal fentanyl. Sibutramine was initiated at a
dose of 10 mg once daily, and fentanyl was replaced with a
combination of oral hydrocodone (5 mg) and acetaminophen
(500 mg), 1 tablet every 4 hours, as needed. Two weeks later,
the patient reported significant improvement in pain control
and was voluntarily using only 1 or 2 tablets per week of
combination hydrocodone and acetaminophen. At subsequent
visits, 6 and 8 months after starting sibutramine, she reported
improvement in physical capacity, mobility, sleep, memory,
concentration, and mood. Her final VAS score was 0–2. Side
effects due to sibutramine were not evident.

Such results led to a 1-year retrospective review of
treatment with sibutramine, 10–20 mg daily, in 30 patients
diagnosed with FM based on ACR criteria (Table 1). Four to
8 weeks after initiation of sibutramine, 25 patients (83%)
reported improved pain relief (from scores of 8–10 to scores of
2–4 on a 10-cm VAS), and 6 (20%) reported improved sleep,
enabling discontinuation of sedatives and hypnotics. All pa-
tients reported reduced fatigue, increased energy, and im-
provements in mood and overall functioning. Tachyphylaxis to
sibutramine was not observed. If sibutramine was stopped
abruptly, FM symptoms returned within 3–7 days. Upon
restarting sibutramine, relief of symptoms occurred within 3
weeks. Although sibutramine was well tolerated in this series,
patients who use sibutramine concomitantly with other sero-
tonergic agents, such as serotonin reuptake inhibitors or
certain opioids, are at risk of developing serotonin syndrome,
a rare but potentially life-threatening drug interaction charac-
terized by mental status changes, neuromuscular symptoms,
and autonomic dysfunction (Meridia package insert; Abbott
Laboratories, North Chicago, IL).

Our results are consistent with those reported by Davis
(4), who used sibutramine, 15 mg daily, to treat 9 patients with
diabetic neuropathy. All 9 patients responded to treatment
with a 50–100% reduction in pain, usually within 1 week.
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Furthermore, all patients had recurrence of pain once sibutra-
mine was discontinued; in the 3 patients who restarted sibutra-
mine, pain relief occurred promptly.

The clinical observations we describe here suggest that
sibutramine may have a role in the management of FM.
Controlled, prospective, long-term studies are needed to fur-
ther evaluate the clinical utility of sibutramine in the treatment
of FM.

Mark Palangio, MS
Abbott Laboratories
Parsippany, NJ
John A. Flores, MD, MS
Hemet, CA
Steven V. Joyal, MD
Abbott Laboratories
Parsippany, NJ
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Reply

To the Editor:
We read with interest this report describing the effi-

cacy of sibutramine hydrochloride monohydrate in patients

with fibromyalgia. Unfortunately, it is difficult to evaluate any
medication in the therapy of chronic pain disorders such as
fibromyalgia, even in randomized clinical trials. This case
report and retrospective review of treatment with sibutramine
in fibromyalgia involve patients who were using multiple
concurrent medications, including opioid analgesics and psy-
chotropic drugs.

Nevertheless, use of drugs that affect different path-
ways of abnormal neurotransmission is proving to be of some
utility in fibromyalgia patients. These drugs include combina-
tions, such as amitriptyline and fluoxetine, but also medica-
tions such as venlafaxine, duloxetine, and milnacipran that
have multiple central monamine effects. Sibutramine hydro-
chloride monohydrate, a serotonin/norepinephrine/dopamine
reuptake inhibitor, is such a medication. These medications
may also cause fewer adverse effects, such as sedation, fatigue,
orthostatic hypotension, and anticholinergic symptoms. We
anxiously await appropriate controlled prospective studies.

Don Goldenberg, MD
Tej Sandhu, MD
Newton-Wellesley Hospital
Newton, MA

DOI 10.1002/art.10430

Use of triamcinolone hexacetonide for the treatment
of osteoarthritis of the hip: comment on the letter by
Margules

To the Editor:
I read with interest the recent letter to the editor from

Dr. Margules (1). Those of us who trained with Dr. Joseph
Hollander at the University of Pennsylvania School of Medi-
cine remember the patients for whom he used periodic injec-
tions of steroids to treat osteoarthritis of the hip. The injec-
tions were instilled without fluoroscopic direction, and the site
of injection was based simply on anatomic landmarks. These
injections were reserved for patients who could not or would
not submit to hip arthroplasty and were given every 8–12
weeks, as needed.

Dr. Hollander was one of the developers of triamcin-
olone hexacetonide (Aristospan). He was convinced that the
longer steroid crystal was more insoluble and contributed to
what he believed was the significantly prolonged duration of
action of this preparation compared with that of the other
repository steroids available (2). In a study of the rheumatoid
knee, Blyth et al reported increased efficacy with triamcino-
lone hexacetonide compared with triamcinolone acetonide (3).

Many of us who still use Aristospan are convinced that
this compound has a significantly longer duration of action
than other steroid preparations and is thus more effective and
may be able to be used less frequently. One wonders whether
Dr. Margules has had experience using triamcinolone hexace-
tonide rather than triamcinolone acetonide.

Charles Kahn, MD, FACP, FACR
Hollywood, FL

Table 1. Clinical characteristics of 30 patients with fibromyalgia
treated with sibutramine

Age range, years 25–70
Sex, no. (%)

Female 28 (93)
Male 2 (7)

Baseline pain score, 10-cm visual
analog scale

8–10

Concomitant medications Acetaminophen, alprazolam,
amitriptyline, citalopram,
cyclobenzaprine,
hydrocodone, nonsteroidal
antiinflammatory drugs,
oxycodone, tramadol,
venlafaxine, zolpidem

Patients with pain improvement,
no. (%)

25 (83)

Patients with sleep improvement,
no. (%)

6 (20)
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Reply

To the Editor:
I thank Dr. Kahn for his interest in my investigation

and for his comments, each of which I shall address separately.
First, Dr. Kahn points out that rheumatology trainees

and staff at the University of Pennsylvania School of Medicine
injected hips without fluoroscopic assistance. I do, too. In-
office or bedside instillation of cortisone can be performed
without the aid of a fluoroscope. In the trained hands of a
rheumatologist, the procedure is safe and reliably delivers
cortisone into a hip socket. As a procedure, it deserves to be
used more widely than it is currently.

In reference to the choice of steroid medication in-
stilled into the joint, triamcinolone acetonide was used exclu-
sively in the series of 510 patients only because the first few
patients happened to receive triamcinolone acetonide from
hospital stock vials that were routinely available in the radiol-
ogy suite. I continued to use the same drug for all patients in
the study for the sake of uniformity.

Other steroid preparations are available, including
triamcinolone hexacetonide. Dr. Hollander spurred the devel-
opment of triamcinolone hexacetonide, believing that the
molecule’s larger size would prolong its duration of action. I
have used both triamcinolone acetonide and triamcinolone
hexacetonide and have had a similarly favorable impression of
the latter. Dr. Hollander was right: the benefit of triamcino-
lone hexacetonide seems to last longer than that of triamcin-
olone acetonide.

I am certain that Dr. Kahn and I share the same
favorable regard for cortisone instillation into the hip, namely
that it rightly deserves a niche in therapy for osteoarthritis of
the joint. I hope others will undertake a similar investigation
and attempt to replicate the data from the study on which I
reported.

Kenneth R. Margules, MD
Finch University
North Chicago, IL
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Laboratory tests and “likelihood ratios”: comment on
the editorial by Kavanaugh

To the Editor:
In his excellent editorial (1), Kavanaugh com-

ments—in the context of systemic lupus erythematosus—that a

likelihood ratio (LR) of 10 or more (for a positive result on a
laboratory test) is “huge.” This is true for some situations, but
not all. If one carries out, as some physicians unfortunately
still do, a “rheumatology screen,” in the absence of relevant
clinical features the LR remains relatively unimportant. Thus,
if one uses very-high-titer antinuclear antibodies (with a spec-
ificity of 99.5%) (2,3), then the LR will be �100; however, if
this test is used to “screen” for lupus in the population (with a
prevalence, i.e., a pretest probability, of �0.1%), then the
posttest clinical likelihood remains insignificant at �17%.
Even a “huge” LR will not have an impact on a low pretest
probability: as Kavanaugh points out, laboratory tests must be
used correctly to be of value.

A. S. Russell, FRCP(C)
University of Alberta
Edmonton, Alberta, Canada
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Reply

To the Editor:
Dr. Russell has hit the mark with his insightful com-

ments on the utility of immunologic laboratory tests. As he
succinctly points out, optimal interpretation of results of even
the most stringent laboratory test requires accurate clinical
assessment of the pretest likelihood of the condition suspected.
Experienced clinicians are aware that laboratory test results
should not be misused in the same way that a drunkard might
misuse a lamppost—for support rather than for illumination.

Arthur Kavanaugh, MD
University of California, San Diego
La Jolla, CA
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The neural network as a predictor of cancer in
patients with inflammatory myopathies

To the Editor:
We read with great interest the article by Schmitt et al

(1), in which they described a study demonstrating that artifi-
cial neural networks (ANNs) may be effectively applied in the
classification of systemic vasculitides. ANNs are computational
learning methodologies that perform multifactorial analysis.
We used an ANN to generate a predictive model for malig-
nancy in patients with idiopathic inflammatory myopathies
(IIMs).

IIMs, particularly dermatomyositis (DM), are associ-
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ated with an increased risk of malignant disease (2,3). Evalu-
ation of IIM patients for the presence of an occult malignancy
is worrisome to the patient, time-consuming, and often sub-
jects the patient to extensive invasive investigations. Although
certain factors such as age, sex, refractory or recurrent disease,
and some types of myositis-specific autoantibodies, including
antisynthetase and anti–Mi-2 have been proposed to modulate
the risk of cancer in IIM patients, conclusive studies are
lacking.

The application of AANs to clinical medicine and risk
factor prediction is widespread. Feed-forward neural networks
(FNNs) provide a robust approach for learning real-valued
functions from examples and performing multifactorial analy-
sis (4,5). The architecture of an FNN is structured by layers of
units, with connections (weights) between units from different
layers in a forward direction. The first layer is the input layer,
and the last one is the output layer. The remaining layers are
called hidden layers. The weights are adjusted during a training
process. The most common models of FNNs are multilayer
perceptrons (MLPs). In classification problems, the output of
the network is closely related to the Bayesian posterior prob-
abilities that the input belongs to each class (6).

Our aim was to construct a system to predict the
probability of an IIM patient developing malignant disease.
We used data from 62 patients with IIM (43 female, 19 male,
24 with polymyositis, 38 with DM), with a mean follow up of 8
years. The diagnosis of IIM was based on a strict clinical
definition and histologic criteria. Clinical and laboratory data
from the patients were collected, and a total of 34 variables
were introduced as input. All malignancies were registered and
confirmed by pathologic study in our hospital, and this variable
was used as output. Thirteen patients, 11 with DM, had been
diagnosed as having cancer. Breast cancer (3 patients) and
ovarian cancer (2 patients) were the most frequent neoplasms
in female patients. Cancer of the lung (2 patients), colon (2
patients), bladder (2 patients), stomach (1 patient), and liver (1
patient) were the other types of neoplasms.

We constructed a fully connected MLP with one
hidden layer of sinusoidal units, and the training algorithm
used was standard back-propagation. With the whole set of 34
variables, our first results showed an accuracy of �80%. Many
of the variables were gathered without knowledge of their true
importance; it was simply presumed that they might help to
yield insight. It was quite possible that some of them would be
irrelevant or redundant, leading to poor performance or not
allowing selection of the minimum information necessary to
describe the problem. In order to eliminate redundant or
“noisy” variables, we performed a sequential backward feature
selection (7). The resampling technique used in statistical
evaluation was the leave-one-out version of cross-validation.

The resulting MLP used 8 of the 34 variables (Table 1)
to generate a predictive model for malignancy in IIM patients,
with a global predictive value of 92.58%. The sensitivity was
98.46% and the specificity 91.02%. The interrelation between
age, sex, interstitial lung disease, time since diagnosis of IIM,
fever, dysphagia, and positivity for myositis-specific and
myositis-associated antibodies (anti–PM-Scl, anti-Ro, antisyn-
thetase) determined by protein and RNA immunoprecipita-
tion yielded this high predictive value. Some of the variables
used in our investigation (e.g., older age, male sex, and

dysphagia) are known to be associated with malignancy, while
others seem to be protective (e.g., the presence of interstitial
lung disease and myositis-specific and -associated antibodies),
so the results are congruent with published information.
Nevertheless, our neural network model amplifies these results
and allows us to accurately classify IIM patients with and
without neoplastic disease.

Although these results need to be validated and con-
firmed in larger series of patients, it appears that neural
networks could be useful tools for physicians who see patients
with idiopathic inflammatory myopathies.

Albert Selva-O’Callaghan, MD, PhD
Tilman Mijares-Boeckh-Behrens, MD
Roser Solans-Laqué, MD, PhD
Moises Labrador-Horrillo, MD, PhD
Hospital Vall d’Hebron
Autonomous University of Barcelona
Enrique Romero-Merino, PhD
Polytechnic University of Barcelona
Jose M. Sopena-Sisquella, PhD
University of Barcelona
Miquel Vilardell-Tarrés, MD, PhD
Hospital Vall d’Hebron
Autonomous University of Barcelona
Barcelona, Spain
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Table 1. Variables selected as input by the neural network model to
predict malignancy (output) in patients with idiopathic inflammatory
myopathy (IIM)*

Cancer No cancer

Males/females 33/16 67/84
Interstitial lung disease 8.3 28.9
Age, mean � SD years 53.3 � 19.8 45.9 � 16.94
Duration of IIM, mean � SD years 7.3 � 9.56 8.3 � 6.53
Fever 22.2 20.0
Dysphagia 33.3 14.6
Anti–synthetase or anti–PM-Scl positive 0 31.7
Anti-Ro positive 7.1 25.0

* Except where indicated otherwise, values are percents.
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