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A brief history of Wegener’s granulomatosis: on
limited, localized, and generalized forms of the
disease: comment on the article by the Wegener’s
Granulomatosis Etanercept Trial Research Group

To the Editor:
We read with interest the recent report by the Wege-

ner’s Granulomatosis Etanercept Trial (WGET) Research
Group on differences between what they defined as “limited”
and “severe” forms of WG with regard to clinical features,
antineutrophil cytoplasmic antibody (ANCA) serology, and
biopsy findings (1). In his original report on 3 patients with a
previously unrecognized new disease entity, Friedrich Wege-
ner concentrated on vasculitic features, but soon he stressed
the importance of granuloma formation in what became
known as Wegener’s granulomatosis in the 1950s (2). Later, a
study by Fienberg suggested that WG may start as granuloma-
tous disease in the respiratory tract, and that vasculitis may
evolve subsequently (3).

Meanwhile, numerous clinical and experimental stud-
ies have demonstrated that interaction of ANCA with neutro-
phils leads to endothelial damage, subsequent vasculitis, and
leukocyte recruitment, but the relationship between vasculitic
and granulomatous lesions needs to be further clarified (for
review, see ref. 4). As has been noted in earlier studies (5), the
WGET Research Group detected ANCA (by immunofluores-
cence) and anti–proteinase 3 antibodies (PR3 ANCA) (by
enzyme-linked immunosorbent assay) less frequently in pa-
tients with limited disease than in patients with generalized
WG (1). This may reflect true differences of disease stage, but
further methodical improvements, such as use of capture
ELISA or detection of ANCA directed against the pro form of
PR3, may be more sensitive in the early stages of the disease
and to changes in disease activity (6).

Carrington and Liebow introduced the term limited
WG to characterize predominant involvement of the lungs in
the absence of kidney involvement (7). Some patients may
present with isolated meningocerebral inflammation or oph-
thalmic involvement without renal manifestations and the
absence of ANCA (8). The European Vasculitis Study Group
(EUVAS) refined the term limited WG by determining 2
subgroups previously subsumed under the category of limited
forms. The determination of subgroups was based on clinical
and pathologic considerations in order to define disease stages.
Localized WG was defined as WG restricted to the upper
and/or lower respiratory tract. Early systemic WG included any
organ involvement except renal, or imminent vital organ
failure. Finally, generalized WG included renal involvement
and/or imminent organ failure. Two other subgroups, namely,
severe renal and refractory disease, were defined to cover the
spectrum of disease and to enroll patients into appropriate
stage-adopted treatment trials (9).

It is obvious that the WGET Research Group’s defi-
nition of limited WG as the absence of an immediate threat
necessitating aggressive therapy, and that of severe WG as all
other patients (1), differs from the EUVAS definitions and
may cause confusion. Whereas the EUVAS defined disease
stages (9), the WGET Research Group defined 2 groups of
patients according to disease activity at the time of enrollment

(1). As a consequence, the WGET Research Group’s defini-
tions of limited WG (1) will include patients who are grouped
to localized, early systemic, or even generalized WG according
to the EUVAS definitions (9), as long as the disease activity is
not organ- and/or life-threatening. The same patient will be
classified as having severe WG according to the WGET
Research Group’s definition when aggressive therapy is
needed to control organ- and/or life-threatening disease man-
ifestations (1). Studies will be difficult to compare when
different definitions are used to characterize patients.

Recent experimental data support the assignment of
patients according to disease stages rather than considering
only disease activity. Abundant interferon (IFN�) expression is
seen in granulomatous lesions of the respiratory tract in
localized WG but not in generalized WG (4,10). Predominance
of Th1-type chemokine receptor CCR5 expression on memory
T cells may favor stronger recruitment of Th1-type cytokine-
secreting cells into inflammatory lesions in localized WG
compared with generalized WG (11). Certain cellular subsets
such as IFN�– and tumor necrosis factor �–producing peri-
pheral blood and granuloma CD4� CD28� T cells may play
an important role in granuloma formation (12). Changes in
the cytokine balance may cause or accompany disease progres-
sion (4,10–12). Infectious agents such as Staphylococcus
aureus, other environmental influences, or the autoantigen
itself are thought to play a role in triggering and/or maintaining
disease activity in WG on the basis of a genetic predisposition
to an exaggerated Th1-type response (13,14).

Most patients with localized WG progress to general-
ized disease, but some do not, for as yet unknown reasons.
Clinical and experimental evidence suggest that there are
further differences between PR3- and myeloperoxidase-
positive WG, ANCA-negative WG, and patients displaying
features of 2 granulomatous diseases (for review, see ref. 15).
Analyzing the differences will help to better tailor therapies
and target specific effector mechanisms at different disease
stages and in different subgroups of patients.
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Reply

To the Editor:
We appreciate the opportunity to discuss the points

raised by Lamprecht and Gross and to emphasize some of the
conclusions of our article. As we stated in both the introduc-
tion and discussion sections of our report, the existence of
different clinical phenotypes within WG has been recognized
for several decades. In addition, as we noted (see refs. 40–45 in
our report), studies of T cell subsets, cytokine expression, and
chemokine levels provide some (albeit incomplete) pathophys-
iologic basis for the existence of such subsets. We noted in our
concluding paragraph that in addition to the limited and severe
subset designations used for the purpose of assigning conven-
tional treatments in our clinical trial, “It is possible that other
WG subsets exist, and that our appreciation of these subsets
will become more refined as our understanding of this disease
advances.”

All efforts to delineate phenotypic differences among
WG disease subsets are commendable, including those of the
EUVAS (1). Most investigators would agree that, to date, none
of these efforts is perfect. Patients classified as having early
systemic disease under the EUVAS definition, for example,
might include those whose ear/nose/throat, skin, joint, and lung
manifestations of WG have been present for years. Such

patients would hardly qualify as having early disease. Because
the current understanding of disease pathophysiology remains
incomplete, all attempts at classifying large groups of WG
patients into discrete subsets—including our own—will inevi-
tably lead to some inconsistencies and misclassifications.

The approach that we used for the classification of
patients in the WGET was developed through the consensus of
a group of expert clinicians and investigators and was based on
work done previously by others in the field. As we discussed in
our report, our patients were not an inception cohort (i.e., a
group of patients with newly diagnosed disease who were
followed up for years to determine the natural history of their
disease). In spite of the specific purpose for which the WGET
patient cohort was assembled and characterized, our use of the
terms limited and severe led to some novel observations about
this disease. Patients with limited disease were nearly a decade
younger at the time of disease onset compared with patients
with severe disease (41 years versus 50 years; P � 0.005).
Despite their younger age at the time of disease onset, patients
with limited disease had longer disease duration, a greater
likelihood of having previous disease exacerbations following
periods of remission, and a higher prevalence of destructive
upper respiratory tract disease at the time of enrollment.
Patients with severe disease also had a strikingly higher
likelihood of previous thyroid disease, particularly either
Graves’ disease or Hashimoto thyroiditis, compared with those
with limited disease (15% versus 0%; P � 0.003). Finally,
among patients with severe disease, only 33% were female,
compared with 58% of patients in the group with limited
disease (P � 0.002). These sex differences were confirmed
among a larger group of WG patients (n � 778) who were
screened for the trial but not enrolled.

Consistent with observations made by other investiga-
tors (2), patients in our clinical trial cohort with limited WG
were also less likely than those with severe WG to have ANCA.
Lamprecht and Gross imply that other techniques for detecting
ANCA (e.g., the capture ELISA technique or measurement of
antibodies against the pro form of PR3) might be more
sensitive in early stages of the disease. We believe that the use
of such techniques is unlikely to resolve the differences in these
disease subsets with regard to ANCA prevalence, but agree
with their alternative explanation, namely, that the consistent
variations in ANCA prevalence among the limited and severe
disease subsets reflect the true differences between these
groups of patients and confirm the importance of defining
these differences further. We also note that although the
measurement of antibodies to the pro form of PR3 might be
more useful in detecting the presence of active disease, the use
of this technique would not be more sensitive than the
measurement of ANCA reacting with the mature enzyme (3).

We agree that differences in patient classifications
across different types of studies render more difficult the
interpretation of clinical trial reports. Therefore, it is of utmost
importance that the patient populations studied in trials be
described as thoroughly as possible. We believe that our article
will make subsequent reports of WGET results more transpar-
ent and easier to interpret and compare with the results of
other trials.

We concluded our report with an observation and 2
questions: “At this point in time, the distinction between
limited and severe disease is clearly important with regard to
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the choice of treatment. Is the distinction between limited and
severe WG also important from the standpoint of response to
therapy and that of prognosis? What might differences in the
selection of target organs tell us about pathogenetic mecha-
nisms? These are questions that can be resolved only by future
investigations.” When our understanding of disease subsets,
the factors that affect prognosis, and anticipated responses to
treatment is perfect, there will be no controversy about how to
classify patients for the purposes of clinical studies. Until that
time, readers and investigators must consider each set of
definitions on its own merits and draw their own conclusions.
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Leflunomide and anti–glomerular basement
membrane glomerulonephritis: comment on the letter
by Bruyn et al

To the Editor:
We read with interest the recent report by Bruyn et al

of anti–glomerular basement membrane (anti-GBM) glomer-
ulonephritis in a patient with leflunomide-treated rheumatoid
arthritis (1).

It would be even more interesting, nonetheless, to
remind readers that leflunomide was formerly shown to have
therapeutic effects in anti-GBM glomerulonephritis in animal
models. Using rabbit antiserum against rat GBM, Ogawa et al
(2) induced glomerulonephritis similar to Goodpasture’s syn-
drome in rats. Those investigators reported that administration
of leflunomide had therapeutic effects on proteinuria as well as
inhibitory effects on the glomerular IgG and C3 deposits (2,3).

Although genetic predisposition to anti-GBM disease
might be cited as the reasoning to reconcile with a somewhat
enigmatic disparity, variable dosing (or, more precisely, the
active metabolite level) of leflunomide could also have been
implicated. With respect to the role of leflunomide in prevent-
ing renal allograft rejection, for instance, cytotoxic T lympho-
cytes were inhibited at a high drug concentration, but the
opposite effect was shown at a low concentration (4).

If there is one thing that can be said with certainty
about the paradox between the foregoing observations, it is
that we still have incomplete understanding of them.
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Reply

To the Editor:
We thank Chow and Szeto for their interest in our

report of anti-GBM antibody–associated renal failure in a
patient with rheumatoid arthritis (RA) who was treated with
leflunomide. They mention correctly that high-dose lefluno-
mide paradoxically has been shown to be effective for both
prevention and treatment of artificially induced anti-GBM
glomerulonephritis in rats (1). In addition, leflunomide has
been shown to have efficacy in experimentally induced tubu-
lointerstitial nephritis (2). Chow and Szeto offer genetic pre-
disposition, a dose-dependent pathologic mechanism, or a
combination of these, as possible explanations.

First, we would like to emphasize once again that we
have speculated on a possible yet unproven relationship.
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Unfortunately, because we do not store sera from our patients
for a long period of time, we were unable to exclude the
possibility of prior existence of anti-GBM autoantibodies in
our patient. Conversely, induction of autoantibodies is neither
confined to nor unique for leflunomide. It is well known that
other agents for the treatment of RA (e.g., tumor necrosis
factor � blockers) can induce autoantibodies to a variety of
nuclear antigens (3). The brunt of these autoantibodies are not
pathogenetic, because they do not lead to a clinical syndrome.
Why some autoantibodies are pathogenetic while others are
not is unclear.

We certainly agree with the final conclusion of our
colleagues Chow and Szeto that, at the present time, our
knowledge about the exact mechanism of leflunomide in RA,
including the optimal dosing scheme, is still insufficient.
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Intravenous immunoglobulin and placental transport
of anti-Ro/La antibodies: comment on the letter by
Kaaja and Julkunen

To the Editor:
We read with interest the letter by Kaaja and Julkunen

on the role of intravenous immunoglobulin (IVIG) in the
prophylaxis of fetal congenital heart block (CHB) (1). In
response, Buyon and colleagues discussed potential mecha-
nisms by which IVIG may reduce anti-Ro/La antibody–
mediated tissue damage including, antiidiotypic regulation,
induction of inhibitory Fc receptors, and inhibition of placental
anti-Ro/La antibody transport (2). We now provide evidence
for the placental Fc receptor blockade hypothesis in vivo, by
utilizing a murine passive transfer model in which anti-Ro/La
antibodies are transported across the placenta and bind to
apoptotic cells in the fetal heart (3).

We conducted a study in which time-mated pregnant
BALB/c mice were injected with either 1.5 gm/kg of IVIG
(Intragam P; CSL, Melbourne, Victoria, Australia) (n � 4) or
saline control (n � 4) via the tail vein at day 14 of gestation
(E14). At E15, mothers were injected intraperitoneally with 0.5

ml of a human anti-Ro/La serum, and maternal and fetal IgG
anti-Ro/La levels were measured by recombinant antigen
enzyme-linked immunosorbent assay following killing at E17
(3). Dual TUNEL and human IgG staining was performed on
frozen sections of fetal hearts, and the proportion of apoptotic
cells with bound IgG was counted in a blinded manner by 2
observers, as previously described (3).

Fetal:maternal ratios of anti–Ro 52, anti–Ro 60, and
anti-La levels were significantly lower in fetuses of mothers
infused with IVIG compared with fetuses of the saline-injected
mothers (P � 0.001 for each specificity, by Mann-Whitney U
test) (Figure 1). IVIG similarly inhibited placental transfer of
anti–double-stranded DNA (anti-dsDNA) antibodies follow-
ing injection of mothers with a high-titer human anti-dsDNA
serum (data not shown). We next investigated whether the
IVIG-associated reduction in anti-Ro/La placental transport
affected the formation of IgG-apoptotic cell complexes in the
fetal hearts. In the IVIG-treated fetuses there was a significant
decrease in the proportion of TUNEL-positive cells bound
with IgG (131 of 285 [46%]) compared with controls (171 of
263 [65%]) (P � 0.01 by chi-square test). No inhibition of
placental anti-Ro/La transfer was observed following injection
of the mothers with an equimolar amount of the F(ab�)2
fraction of IVIG in place of whole IVIG, indicating that the
inhibition of placental transfer is mediated by the Fc fragment
of pooled IgG (data not shown).

These results provide evidence from a murine model
that maternal administration of IVIG inhibits the transfer of
potentially pathogenic anti-Ro/La antibodies across the pla-
centa and their subsequent deposition in the fetal heart, most
likely by nonspecific blockade of placental Fc receptors. These
data provide a rationale for the use of IVIG in the prevention
of recurrence of CHB.

Figure 1. Transplacental passage of maternal anti-Ro/La antibodies
on day 17 of gestation (E17) following administration of intravenous
immunoglobulin (IVIG) or saline control on E14 and injection of
mothers with human anti-Ro/La serum on E15. Each dot represents
the fetal/maternal antibody ratio for an individual fetus compared with
its mother.
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Reply

To the Editor:
We thank Dr. Tran and colleagues for providing

evidence from a murine model that maternal administration of
IVIG inhibits transfer across the placenta of potentially patho-
genic anti-Ro/La antibodies. This supports our clinical findings
that the recurrence of CHB can be prevented with IVIG and
corticosteroid treatment.

Tran et al showed, with a small number (n � 4) of
time-mated pregnant BALB/c mice, that injection of IVIG
clearly decreased fetal anti–Ro 52, anti–Ro 60, and anti-La
levels as well as binding of these antibodies to apoptotic cell
complexes in fetal hearts. They claimed that this was attribut-
able to blockade of placental Fc receptors, because no inhibi-
tion of placental anti-Ro/La transfer was observed following
injection of an equimolar amount of the F(ab�)2 fraction of
IVIG.

The mode of action of IVIG is complex, involving
modulation of the expression and function of Fc receptors (1).
The study by Tran et al would also support Fc receptor
blockade at the placental level. Among many other immuno-
modulatory actions, provision of antiidiotype antibodies could
explain a decrease in the level of anti-Ro/La antibodies in the
maternal circulation. However, there are many unanswered
questions. For example, are these antibodies really etiopatho-
genic (2)? By inhibiting placental transfer of these antibodies
are we also decreasing the risk for developing CHB? This is
very difficult to prove, because no animal model for CHB is
available. One support for a pathogenic role of maternal
autoantibodies in the development of CHB is that the onset of
bradycardia coincides with heightened placental passage of the
IgG type of these autoantibodies (3), and, therefore, inhibition

of placental transfer of these antibodies at the right time would
be very important. In the future, a large (multinational) clinical
study would be needed to confirm the clinical relevance of the
findings of Tran and colleagues.
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Ultrasound-guided steroid injections in the treatment
of hip osteoarthritis: comment on the letter by
Margules

To the Editor:
Dr. Margules should be congratulated on his recent

letter discussing a study of 510 patients with fluoroscopically
guided injections into the hip (1). He states that one of the
reasons that corticosteroid injections are not commonly used
in hip osteoarthritis (OA) is the technical difficulty in deliver-
ing such injections. As a consequence, corticosteroid injection
is omitted from current treatment guidelines, although the
same procedure is advised for the treatment of knee OA (2).

Ultrasonography (US), a safe, noninvasive procedure,
may represent a credible alternative to fluoroscopy, especially
owing to the lack of radiation exposure associated with the
former procedure. In addition, US is able to detect features of
OA such as joint space narrowing and osteophyte formation
that may help predict the response to treatment. It can also
localize collections of fluid within the joint, allowing guided
aspiration if infection is a concern. In addition, US can be used
to check the accuracy of the injection without the use of
contrast and ionizing radiation, as is the case with fluoroscopy.

We now report a prospective study of US-guided
injections into the hip joints of patients with severe hip OA,
which was undertaken in order to determine the predictive
value of US and radiography features. All patients fulfilled the
American College of Rheumatology criteria for hip OA (3),
had ongoing pain and disability despite use of nonsteroidal
antiinflammatory drugs and analgesics, and were on the wait-
ing list for a total hip replacement (THR). Informed consent
was obtained, and the study was approved by the local research
ethics committee.
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The baseline assessment included documentation of
analgesic requirements and use of a patient 100-mm visual
analog scale (VAS) for pain when walking. Radiographs of the
affected hip were scored as mild, moderate, or severe, and US
was performed using a standardized technique (4). The hip
joint was then injected with 40 mg of triamcinolone and 2 ml of
1% lidocaine under US guidance; all injections were accurately
placed.

Followup visits were performed at 2, 6, and 12 weeks
when the response to corticosteroid injection (defined as a
reduction of �15 mm in the VAS pain score for walking)
was noted. Baseline findings on radiography and US were
analyzed for any features that might predict the response to
treatment.

Eleven patients were recruited, 7 of whom were fe-
male; the mean age of the patients was 63 years (range 53–72
years). The mean VAS score for pain at baseline was 78 mm.
Six patients had severe OA changes on radiography, and the
remaining 5 had moderate OA. Eight patients had an effusion
on US (4 with moderate and 4 with severe radiographic OA).
Five patients had anterior osteophytes on US (3 with severe
and 2 with moderate radiographic OA).

Overall, 6 patients (55%) described a response at 2
weeks, compared with 4 (33%) of 11 patients and 3 (38%) of
8 patients at 6 and 12 weeks, respectively. No patient had
improvement in range of motion (ROM) or the Western
Ontario and McMaster Universities Osteoarthritis Index (5).
There were no complications such as joint infection.

Of the 6 responders at 2 weeks, 2 had severe radio-
graphic OA, but both had US effusion, compared with 4 who
had moderate OA (3 of whom had US effusion). At 6 weeks,
3 of 4 responders had moderate radiographic OA, all with US
effusion, and these 3 continued to benefit from therapy up to
week 12. All 5 patients with an effusion but without osteo-
phytes on US responded at week 2, with 4 (80%) of 5 patients
and 3 (75%) of 4 patients continuing to respond at 6 and 12
weeks, respectively. Only 1 of 5 patients (20%) with osteo-
phytes on US responded at 2 weeks.

In this study, severe radiographic OA and osteophytes
on US were both (not surprisingly) associated with a poor
response to treatment (20%), whereas patients with an effu-
sion but no osteophytes on US had the greatest chance of a
sustained response (75%), suggesting that this may be a
predictor of favorable response.

In this study, the response to injection was less than
that described by Margules (1). However, all of our patients
were awaiting THR, suggesting greater disease severity, as
highlighted by the lack of improvement in ROM and function.
Whether the use of a potentially more potent corticosteroid
such as triamcinolone hexacetonide prolongs response (6) is
unclear.

Our preliminary evidence suggests that certain patients
with end-stage OA who are awaiting THR may benefit
from corticosteroid injection, and radiographic and US find-
ings may be used to help predict that response. In addition, US
represents a superior means of accurately delivering cortico-
steroid into the hip joint. A large, randomized controlled trial
is required to further investigate these preliminary observa-
tions.
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Reply

To the Editor:
I thank Karim et al for their report on use of US-

guided cortisone instillation of the hip. Along with fluoroscopy,
US-guided needle procedures can be done with reliable re-
sults. Their report addresses the use of US-assisted arthrocen-
tesis, specifically of the hip, in patients with OA. Karim and
colleagues clearly state that the use of US for this procedure
can accurately direct a steroid preparation into the hip socket.
They also report that the patients with joint space effusion had
a somewhat better response to the cortisone instillation than
did those without effusion.

A question that naturally arises is, “Which is better for
hip injection: US or fluoroscopy?” As well, fellowship directors
may rightly ask which procedure they should teach. To this
end, a comparison (somewhat limited) of the pros and cons of
fluoroscopy and US may be useful.

Fluoroscopy provides a much wider field of view
compared with US, providing a complete panorama of the hip
socket, from the acetabulum to the neck of the femur. It can
offer extremely precise needle targeting for narrow joint
spaces. I am accustomed to using fluoroscopy, and find it very
easy to locate the hip space and insert a needle directly into it.
Radiographic contrast can be introduced into the joint space
for confirmation of needle location, if desired.
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In contrast, fluid collections are invisible. Radiation is
required, albeit in very small doses. Expensive equipment in a
radiology suite is required, with the consent of hospital
authorities—and sometimes radiologists. I am aware that some
of my colleagues have the perception that fluoroscopy privi-
leges are granted grudgingly or with resistance. With regard to
this matter specifically, I have never met an obstacle. Rheu-
matologists ordinarily and appropriately perform fluoroscopy.

The circumstances surrounding US are different. This
procedure easily lends itself to an (unshielded) office setting.
There is no radiation. The costs for the purchase, installation,
and training for US are a fraction of those for fluoroscopy, and
certain US machines can be operated without an assistant or
technologist. Visualization of the joint space is readily ob-
tained because bone structures are highly echogenic. Surface
topography, which may include osteophyte take-off, can be
seen in fine detail. Fluid collections are readily identified and
can be aspirated or incised and drained. US is frequently used
when a hip effusion is suspected in a pediatric patient. It is
possible that more widespread use of US will reveal more
effusions that otherwise might elude the examiner.

However, the field of view obtained with US is ex-
tremely narrow. The surface (skin) is off the viewing monitor,
because all of the imaging is of deep structures. This makes the
location of needle entry a bit more challenging, requiring skin
markers (which are available). For those of us who are more
comfortable with fluoroscopy, US takes some “getting used
to.”

I am aware that many rheumatologists perform corti-
sone instillations into the hip at the bedside, without the use of
imaging equipment. When safely done, this is perfectly accept-
able. Our discussion of the use of and preference for imaging
equipment should not illegitimize bedside hip instillations.
However, for the purposes of establishing the value of corti-
sone instillation into the hip as therapy for OA, the use of one
or the other in an academic study is welcome.

Arthrocentesis is a skill expected of a rheumatologist,
who can choose whichever of these tools is necessary for
completion. Either ultrasonography or fluoroscopy is effective
in directing a needle tip into the hip socket. Nonetheless I
personally prefer fluoroscopy. The wide field of view and ease
of needle insertion make the procedure quick and accurate.
Karim and colleagues are to be congratulated for bringing an
alternate method of procedure to the forum, and, again, for
possibly uncovering a prognostic factor heretofore unknown:
OA with effusion may respond with more pain relief to a
cortisone instillation than does OA without effusion. Time will
tell whether US will enjoy increasingly widespread use. Further
discussion and study of these procedural tools are warranted.

Kenneth R. Margules, MD
Finch University
North Chicago, IL
Condell Memorial Hospital
Libertyville, IL
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Erratum

In the editorial by Hamilton published in the August 2003 issue of Arthritis & Rheumatism (pp 2085–2091), it
says, “Eighteen cases of TB have been reported among 2,334 patients in premarketing placebo-controlled
studies, with no TB-related deaths reported.” The sentence (page 2086) should have read, “Thirteen cases
of TB have been reported among 2,334 patients in premarketing placebo-controlled studies, with no
TB-related deaths reported.”

We regret the error.
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