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V I E N N A —  The interleukin-1
receptor antagonist anakinra
(Kineret) proved “dramatically ef-
fective” in treating both the clin-
ical and laboratory manifestations
of neonatal-onset multisystem in-
flammatory disease in a con-
trolled trial, Scott Canna report-
ed at the annual European
congress of rheumatology.

Particularly exciting was the
observed improvement in both
the CNS and cochlear abnor-

malities that typify neonatal-on-
set multisystem inflammatory
disease (NOMID), indicating
that these lesions are inflamma-
tory rather than structural in
origin.

“This finding raises hope that
the hearing loss and possibly even
the cognitive impairment could
be halted or even prevented with
early anakinra, although, of
course, long-term treatment will

be needed to prove these hy-
potheses,” noted Mr. Canna, who
reported the results on behalf of
the principal investigator of the
study, Raphaela Goldbach-Man-
sky, M.D., a clinical investigator at
the National Institute of Arthri-
tis and Musculoskeletal and Skin
Diseases, Bethesda, Md.

NOMID, also known as chron-
ic infantile neurologic cutaneous
and articular syndrome, or CIN-
CA, is a severe genetic disease
characterized by chronic aseptic
meningitis, mental retardation,
sensorineural hearing loss, uveitis,

severe headaches due to
increased intracranial
pressure, and fevers. 

Pathognomonic for
NOMID is a disabling
arthropathy that most
often affects the knees.
It is due to epiphyseal
bony overgrowth that
can lead to contractures
and inability to walk. 

Affected individuals are born
with a persistent urticarial rash or
develop it soon after birth. The
rash is characterized by dermal
infiltration of polymorphonu-
clear cells, histiocytes, and rare
eosino-phils.

Although NOMID is rare, the
NIAMS trial takes on consider-
able clinical import because it
identifies anakinra, a drug ap-
proved for the treatment of

rheumatoid arthritis, as the first
highly effective and well-tolerat-
ed treatment for the diverse or-
gan manifestations of this debil-
itating pediatric disease. The
study also serves more broadly as
a striking example of the effica-
cy of targeted therapy in a cy-
tokine-mediated disease, Mr.
Canna said at the congress, spon-
sored by the European League
Against Rheumatism.

In 2001 Dr. Goldbach-Mansky
and her coinvestigators at NI-
AMS identified the genetic de-
fect involved in roughly 60% of
NOMID cases. It involves muta-
tions in the CIAS-1 gene, which
codes for cryopyrin. It’s believed
the protein cryopyrin activates
the IL-1 converting enzyme cas-
pase-1, which upregulates the
inflammatory cytokines IL-1 and
IL-1 β and encourages apoptosis.
The result is a chronic autoim-
mune inflammatory state. The
NIAMS team reasoned that
blocking IL-1 might be benefi-
cial.

Mr. Canna, a medical student
who worked on the trial, shared
the results on 18 NOMID pa-
tients aged 4-18 years who were
started on 1 mg/kg per day of
anakinra by daily subcutaneous
injection, increasing to 2 mg/kg
per day as needed.

Therapeutic response was ex-
tremely rapid. Indeed, the life-

long rash disappeared within
3 days in all patients. Daily dis-
ease diary scores dropped
from a baseline of 3.35 to 0.55
at 3 months. Mean intracra-
nial pressure dropped from
294 to 201 mm H2O. CSF pro-
tein levels and WBC count
decreased significantly as
well. 

Mean systemic cortico-
steroid dose fell from 0.85 to
0.44 mg/kg per day. High-res-
olution MRI showed im-
provement in the inner ear
and leptomeningeal lesions.
Joint pain decreased. Vision
and hearing problems stabi-
lized.

The study plan called for
halting anakinra after 3 months
to determine whether relapse
would occur. But after the first 11
patients to stop treatment flared
dramatically in a mean of just
over 4 days, the drug withdraw-
al phase was halted for ethical
reasons. 

Acute phase reactant levels
dropped dramatically and stayed
low through the first 6 months,
except during the anakinra with-
drawal episode. 

For example, C-reactive pro-
tein fell from a baseline of 6.79 to
0.89 mg/dL; serum amyloid A
protein levels dropped from 265
to 31 mg/dL; and the ESR de-
clined from 59.8 to 17.6 mm/hr,
Mr. Canna said.

The clinical and laboratory
response was equally good in
NOMID patients with or with-

out CIAS-1 mutations. No seri-
ous infections occurred during
treatment, nor was there a sig-
nificant increase in minor infec-
tions.

The expectation is that anakin-
ra will be used in NOMID pa-
tients as a lifelong steroid-sparing
therapy. 

The plan now is to expand the
study population and, with
longer follow-up, learn whether
early therapy prevents cognitive
impairment.

One audience member rose to
say he has anecdotally used
anakinra in two NOMID pa-
tients who had failed high-dose
etanercept (Enbrel) and many
other drugs. Both children, he
added, showed stunning and
“virtually instantaneous” clinical
benefits. ■
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Anakinra’s Benefit in NOMID Bears New Insights

An x-ray shows the bony changes
typically associated with NOMID.
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The study also
serves as a
striking example
of the efficacy of
targeted therapy
in a cytokine-
mediated disease.

MR. CANNA

Childhood Mixed CT Disease Outcomes Vary Widely
B Y  N A N C Y  WA L S H

Ne w York Bureau

V I E N N A —  The prognosis for children
with mixed connective tissue disease is
highly variable, with some progressing to
scleroderma and others developing sys-
temic lupus erythematosus, but in a sig-
nificant number of cases, the autoim-
mune disorder improves over the long
term, Thomas J.A. Lehman, M.D., said at
the annual European congress of rheuma-
tology.

This condition was first described by
G.C. Sharp and colleagues in 1972 as a syn-
drome that included severe myositis, pul-
monary hypertension, Raynaud’s phe-
nomenon, and esophageal hypomotility. It
was felt to be a variant of lupus because
patients were antinuclear antibody posi-
tive, but many also had features that were
not typical of lupus, such as nailfold cap-
illary abnormalities, Gottron’s papules,
hypergammaglobulinemia, and synovitis.
Renal findings almost never included dif-
fuse proliferative glomerular nephritis, al-
though membranous nephritis sometimes
was present. 

Subsequently, other groups have at-

tempted to refine Sharp’s criteria. But
even today, precisely what constitutes
mixed connective tissue disease remains
controversial—there are no official, de-
finitive criteria—and some textbooks cat-
egorize the condition as an undifferenti-
ated connective tissue
disease or an overlap
syndrome.

“Whatever you
choose to call it, this is a
relatively distinct group
that diverges strongly
over time, and we don’t
yet know how to tell
who is going to diverge
in which direction,” he
said at the meeting,
which was sponsored by
the European League
Against Rheumatism.

Most patients are
strongly antinuclear antibody positive, ri-
bonucleoprotein antibody positive, and
Small antibody negative. C3 and C4 are
usually normal, and tests for antidouble-
stranded DNA most often are negative.
Some 20%-50% of patients also have
thrombocytopenia.

Careful monitoring can help determine
the direction in which the condition will
evolve. Urinalysis, for example, can reveal
if a patient has become Smith positive and
is developing classic lupus. Signs of pro-
gressive respiratory compromise may sug-

gest progression to sclero-
derma, which tends to
have the worst outcomes
for the patients. 

“But in my experience,
the most common out-
come has been for them to
get better,” said Dr.
Lehman, chief of the di-
vision of pediatric
rheumatology at the Hos-
pital for Special Surgery in
New York City, who cares
for many of these chil-
dren.

This good outcome,
however, requires close monitoring for
potentially serious—or lethal—events,
such as sudden, overwhelming sepsis, he
said.

“These patients are functionally as-
plenic, so if the child develops a fever and
signs of infection are present, start antibi-

otics and worry about false alarms later,”
he said.

And cough, shortness of breath, or oth-
er respiratory problems can signal pul-
monary hypertension, so it’s wise to sug-
gest an echocardiogram and
high-resolution CT, said Dr. Lehman, who
is also professor of clinical pediatrics, Weill
Medical College of Cornell University,
New York City.

The key is treating the individual’s
symptoms, and this can include the use of
low-dose corticosteroids, hydroxychloro-
quine, and methotrexate, with calcium
channel blockers for Raynaud’s phenom-
enon. 

“Monitoring the levels of IgG and he-
moglobin, as well as the erythrocyte sed-
imentation rate, will tell you whether
your treatment is adequately controlling
the disease process,” he said at the meet-
ing, which was sponsored by the European
League Against Rheumatism.

“I’ve never had to use any of the im-
munosuppressive agents, such as cy-
clophosphamide or mycophenylate
mofetil, at least in the early stages before
the disease more fully delineates itself,” he
said. ■

‘In my experience,
the most common
outcome has been for
them to get better.’
This good outcome,
however, requires
close monitoring for
potentially serious—
or lethal—events.

Cochlear abnormality improvements indicate they are

inflammatory rather than structural in origin.

Used Mac Distiller 4.0.x Job Options
This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.
You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.

GENERAL ----------------------------------------
File Options:
     Compatibility: PDF 1.2
     Optimize For Fast Web View: Yes
     Embed Thumbnails: No
     Auto-Rotate Pages: Individually
     Distill From Page: 1
     Distill To Page: All Pages
     Binding: Left
     Resolution: [ 600 600 ] dpi
     Paper Size: [ 855 1107 ] Point

COMPRESSION ----------------------------------------
Color Images:
     Downsampling: Yes
     Downsample Type: Average Downsampling
     Downsample Resolution: 150 dpi
     Downsampling For Images Above: 225 dpi
     Compression: Yes
     Automatic Selection of Compression Type: Yes
     JPEG Quality: << /Blend 1 /Colors 3 /Resync 14 /Columns 221 /HSamples [ 2 1 1 2 ] /Rows 290 /QFactor 1.2 /ColorTransform 1 /VSamples [ 2 1 1 2 ] >>
     Bits Per Pixel: As Original Bit
Grayscale Images:
     Downsampling: Yes
     Downsample Type: Average Downsampling
     Downsample Resolution: 150 dpi
     Downsampling For Images Above: 225 dpi
     Compression: Yes
     Automatic Selection of Compression Type: Yes
     JPEG Quality: << /Blend 1 /Colors 1 /Resync 11 /Columns 163 /HSamples [ 2 1 1 2 ] /Rows 216 /QFactor 1.2 /ColorTransform 1 /VSamples [ 2 1 1 2 ] >>
     Bits Per Pixel: As Original Bit
Monochrome Images:
     Downsampling: Yes
     Downsample Type: Average Downsampling
     Downsample Resolution: 300 dpi
     Downsampling For Images Above: 450 dpi
     Compression: Yes
     Compression Type: CCITT
     CCITT Group: << /Columns 32 /K -1 /Rows 8 >>
     Anti-Alias To Gray: No

     Compress Text and Line Art: Yes

FONTS ----------------------------------------
     Embed All Fonts: Yes
     Subset Embedded Fonts: Yes
     Subset When Percent Of Characters Used is Less: 100 %
     When Embedding Fails: Warn and Continue
Embedding:
     Always Embed: [ ]
     Never Embed: [ /Symbol /Courier /Courier-BoldOblique /ZapfDingbats /Helvetica-BoldOblique /Helvetica-Bold /Times-Bold /Courier-Bold /Helvetica /Times-BoldItalic /Times-Roman /Times-Italic /Helvetica-Oblique /Courier-Oblique ]

COLOR ----------------------------------------
Color Management Policies:
     Color Conversion Strategy: Convert All Colors to sRGB
     Intent: Default
Working Spaces:
     Grayscale ICC Profile: Adobe Gray - 20% Dot Gain
     RGB ICC Profile: sRGB IEC61966-2.1
     CMYK ICC Profile: U.S. Web Coated (SWOP) v2
Device-Dependent Data:
     Preserve Overprint Settings: No
     Preserve Under Color Removal and Black Generation: No
     Transfer Functions: Preserve
     Preserve Halftone Information: Yes

ADVANCED ----------------------------------------
Options:
     Use Prologue.ps and Epilogue.ps: Yes
     Allow PostScript File To Override Job Options: Yes
     Preserve Level 2 copypage Semantics: Yes
     Save Portable Job Ticket Inside PDF File: No
     Illustrator Overprint Mode: Yes
     Convert Gradients To Smooth Shades: Yes
     ASCII Format: No
Document Structuring Conventions (DSC):
     Process DSC Comments: Yes
     Log DSC Warnings: No
     Resize Page and Center Artwork for EPS Files: Yes
     Preserve EPS Information From DSC: No
     Preserve OPI Comments: No
     Preserve Document Information From DSC: No

OTHERS ----------------------------------------
     Distiller Core Version: 4050
     Use ZIP Compression: Yes
     Deactivate Optimization: No
     Image Memory: 524288 Byte
     Anti-Alias Color Images: No
     Anti-Alias Grayscale Images: No
     Convert Images (< 257 Colors) To Indexed Color Space: Yes
     sRGB ICC Profile: sRGB IEC61966-2.1

END OF REPORT ----------------------------------------

IMPRESSED GmbH
Bahrenfelder Chaussee 49
22761 Hamburg, Germany
Tel. +49 40 897189-0
Fax +49 40 897189-71
Email: info@impressed.de
Web: www.impressed.de

Adobe Acrobat Distiller 4.0.x Job Option File
<<
     /ColorSettingsFile ()
     /LockDistillerParams false
     /DetectBlends true
     /ParseDSCComments true
     /DoThumbnails false
     /AntiAliasMonoImages false
     /MonoImageDownsampleType /Average
     /MaxSubsetPct 100
     /MonoImageFilter /CCITTFaxEncode
     /GrayImageDownsampleType /Average
     /GrayImageFilter /DCTEncode
     /ColorImageDownsampleThreshold 1.5
     /ColorConversionStrategy /sRGB
     /CalGrayProfile (Adobe Gray - 20% Dot Gain)
     /NeverEmbed [ /Symbol /Courier /Courier-BoldOblique /ZapfDingbats /Helvetica-BoldOblique /Helvetica-Bold /Times-Bold /Courier-Bold /Helvetica /Times-BoldItalic /Times-Roman /Times-Italic /Helvetica-Oblique /Courier-Oblique ]
     /ColorImageResolution 150
     /UsePrologue true
     /ColorImageDepth -1
     /sRGBProfile (sRGB IEC61966-2.1)
     /PreserveOverprintSettings false
     /CompatibilityLevel 1.2
     /UCRandBGInfo /Remove
     /EmitDSCWarnings false
     /CreateJobTicket false
     /DownsampleMonoImages true
     /DownsampleColorImages true
     /MonoImageDict << /Columns 32 /K -1 /Rows 8 >>
     /ColorImageDownsampleType /Average
     /GrayImageDict << /VSamples [ 2 1 1 2 ] /Blend 1 /HSamples [ 2 1 1 2 ] /QFactor 0.9 >>
     /CalCMYKProfile (U.S. Web Coated (SWOP) v2)
     /MonoImageDepth -1
     /PreserveEPSInfo false
     /AutoFilterGrayImages true
     /GrayACSImageDict << /Blend 1 /Colors 1 /Resync 11 /Columns 163 /HSamples [ 2 1 1 2 ] /Rows 216 /QFactor 1.2 /ColorTransform 1 /VSamples [ 2 1 1 2 ] >>
     /SubsetFonts true
     /ColorImageFilter /DCTEncode
     /AutoRotatePages /PageByPage
     /ASCII85EncodePages false
     /PreserveCopyPage true
     /EncodeMonoImages true
     /PreserveOPIComments false
     /ColorImageDict << /VSamples [ 2 1 1 2 ] /Blend 1 /HSamples [ 2 1 1 2 ] /QFactor 0.9 >>
     /AntiAliasGrayImages false
     /GrayImageDepth -1
     /CannotEmbedFontPolicy /Warning
     /EndPage -1
     /TransferFunctionInfo /Preserve
     /CalRGBProfile (sRGB IEC61966-2.1)
     /EncodeColorImages true
     /EncodeGrayImages true
     /ColorACSImageDict << /Blend 1 /Colors 3 /Resync 14 /Columns 221 /HSamples [ 2 1 1 2 ] /Rows 290 /QFactor 1.2 /ColorTransform 1 /VSamples [ 2 1 1 2 ] >>
     /Optimize true
     /ParseDSCCommentsForDocInfo false
     /GrayImageDownsampleThreshold 1.5
     /MonoImageDownsampleThreshold 1.5
     /AutoPositionEPSFiles true
     /MonoImageResolution 300
     /GrayImageResolution 150
     /AutoFilterColorImages true
     /AlwaysEmbed [ ]
     /ImageMemory 524288
     /OPM 1
     /DefaultRenderingIntent /Default
     /EmbedAllFonts true
     /StartPage 1
     /DownsampleGrayImages true
     /AntiAliasColorImages false
     /ConvertImagesToIndexed true
     /PreserveHalftoneInfo true
     /CompressPages true
     /Binding /Left
>> setdistillerparams
<<
     /PageSize [ 576.0 792.0 ]
     /HWResolution [ 600 600 ]
>> setpagedevice


