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Osteonecrosis and monoarticular rheumatoid arthritis
treated with intra-articular adalimumab
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Abstract We report a 54-year-old patient with RA

presented with osteonecrosis (ON) and monoarthritis of

left knee remitting in the last 2 years. Monoarthritis

was resistant to disease-modifying antirheumatic drugs

(DMARDs) and intra-articular corticosteroids. Intra-artic-

ular administration of adalimumab provided a good clinical

and radiographic response. Synovitis resolved and osteo-

necrosis disappeared almost totally.
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Introduction

Rheumatoid arthritis (RA) is a chronic inflammatory dis-

order that may cause destructive joint disease related with

significant disability and increased mortality. The patho-

genesis of the disease is multifactorial. In vitro studies have

confirmed the critical and potent role of several inflam-

matory cytokines in the rheumatoid synovium. These

inflammatory mediators promote bone and cartilage

destruction and provide important therapeutic targets for

intervention in RA. Tumor necrosis factor alpha (TNFA) is

an important cytokine in the pathogenesis of RA. Inter-

leukine-1 (IL-1) and TNFA are both present in synovial

fluid of patients with RA and provide an inflammatory

signal to the synovium [1]. Many studies indicate that

TNFA is primarily responsible for the proliferative phase

of the disease [2]. The efficacy of the anti-TNFA agents in

RA is well established [3]. The efficacy and safety of intra-

articular administration of anti-TNFA agents in patients

with RA have been reported [4, 5]. We report a case with

persistent monoarticular RA and osteonecrosis (ON) in

whom a significant clinically and radiologically regression

has been achieved after administration of two doses of

intra-articular adalimumab.

Case report

The patient, a 54-year-old male, was diagnosed as having

RA according to ACR criteria in 1992. In January 2006, he

presented with monoarthritis of the left knee remitting in

the last 2 years. He had been treated with methylprednis-

olone 4 mg/day and methotrexate 15 mg/week since 1998

and leflunomide 20 mg/day has been added to therapy

2 years ago. On physical examination, he had chronic non-

erythematous arthritis of the left knee. Aspiration of the

joint fluid showed a white blood cell (WBC) count of

20,000 without any evidence of crystals or infection.

Laboratory investigation was performed; erythrocyte sedi-

mentation rate (ESR) was 54 mm/h, C-reactive protein

(CRP) was 12 mg/dl, and rheumatoid factor (RF) was

positive. PPD was negative and direct radiography of the

lungs was normal. Radiographic imaging of both knees

showed the presence of narrowing, cysts, and erosion of

the left knee. Magnetic resonance imaging (MRI) was

performed and large effusion, synovial proliferation and

evidence of avascular necrosis of the left knee was con-

firmed (Fig. 1).

High-resolution ultrasonography of the left knee and

suprapatellar bursa revealed a large effusion and synovial
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proliferation. Despite intra-articular corticosteroid injection

and systemic treatment, our patient had active monoartic-

ular disease with increased acute phase reactants and

avascular necrosis of the same knee. Intra-articular ada-

limumab (40 mg) was administered under ultrasound

guidance. Within 1 week of intra-articular injection of

adalimumab, the patient experienced complete and total

relief of pain and stiffness. Physical examination revealed

decreased left knee effusion and normal range of motion.

ESR and CRP decreased to normal value. The physical

disability associated with synovitis also resolved. After

15 days, second intra-articular adalimumab injection was

administered. One month later, control MRI was performed

and suprisingly healing of osteonecrosis was seen (Fig. 2).

There were no complications or adverse events reported,

although the synovial thickening persisted. He had now

been symptom-free for 3 months since receiving the sec-

ond injection.

Discussion

We report a case with remitting monoarticular RA and ON

who responded well to intra-articular injection of ada-

limumab. Within a week, all symptoms and following

parameters returned to normal. Interestingly, avascular

necrosis also disappeared on control MRI. To our knowl-

edge, this is the first report of intra-articular adalimumab

administration for remitting monoarticular RA and avas-

cular necrosis in literature. Treatment of remitting

monoarticular RA, resistant to disease modifying anti-

rheumatic drugs (DMARDs) and glucocorticoids, with

intra-articular anti-TNFA appears to be a promising and

alternative option. The efficacy and safety of intra-articular

administration of infliximab and etanercept in patients with

RA have been reported. Arnold et al. showed the efficacy

of intra-articular etanercept injection in a patient with

persistent monoarticular RA [6]. Bliddal et al. showed the

efficacy and safety of etanercept injection into arthritic

joints in a randomised, controlled study [4, 5].

ON frequently develops in patients with RA and closely

related with long-time cortcosteroid treatment. The patho-

genesis of ON is multifactorial. Corticosteroids decrease

bone blood flow, thereby enhancing ischemia owing to

increased bone marrow pressure produced by intra-med-

ullary lipocytes hypertrophy [7]. The role of the cytokines

including TNFA in the pathogenesis of ON is not fully

understood. TNFA may act to increase the recruitment,

proliferation and differentiation of osteoclast progenitors

[8, 9]. The mechanism of action of adalimumab on necrotic

tissue in osteonecrosis is unknown. The possible theory

is local effect of drug. Adalimumab may penetrate to

cartilage tissue through pumping mechanism. The other

possible way is through blood stream after resorbtion in

Fig. 1 MRI of the left knee showed effusion, synovial proliferation,

and avascular necrosis before intra-articular adalimumab therapy

Fig. 2 MRI of the left knee after intra-articular adalimumab therapy

showed regression of effusion and osteonecrosis. Synovial prolifer-

ation remained
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synovium. If the latter is the case, systemic administration

of adalimumab may also be effective in the treatment.

In our patient, ON responded well to intra-articular ada-

limumab administration showed with control MRI. The

application of anti-TNFA in the treatment of osteonecrosis

is promising, however further clinical studies on efficacy

and safety are needed.

In conclusion, intra-articular adalimumab administration

provided a dramatic clinical and radiographic regression in

our patient with ON and remitting monoarthritis due to RA.

Adalimumab given as intra-articular injection might be a

good alternative to steroids in monoarthritis resistant to

DMARDs.

References

1. Ridley MG, Kingsley G, Pitzalis C, Panayi GS. Monocyte

activation in rheumatoid arthritis: evidence for in situ activation

and differentiation in joints. Br J Rheumatol. 1990;29:84–8.

2. Joosten LA, Helsen MM, Saxne T, et al. IL-1 alpha beta blockade

prevents cartilage and bone destruction in murine type 2 collagen-

induced arthritis, whereas TNF-alpha blockade only ameliorates

joint inflammation. J Immunol. 1999;163:5049–55.

3. Eliott MJ, Maini RN, Feldmann M, et al. Randomised double-blind

comparison of chimeric monoclonal antibody to tumor necrosis

factor alpha(ca2) versus placebo in rheumatoid arthritis. Lancet.

1994;344:1105–10.

4. Bliddal H, Terslev L, Ovistgaard E, Kristoffersen H, Torp-

Pedersen S, Danneskiold-Samsoe B. Injection of etanercept into

arthritic joints. 1. Safety. Ann Rheum Dis. 2002;61(Suppl 1):169.

5. Bliddal H, Ovistgaard E, Terslev L, Savnik A, Holm CC,

Kristoffersen H, et al. Injection of etanercept into arthritic joints.

2. Dose-response and efficacy. Ann Rheum Dis. 2002;61(Suppl

1):38.

6. Arnold EL, Khanna D, Paulus H. Acute injection site reaction

to intra-articular etanercept administration. Arthritis Rheum. 2003:

48(7):2078–9.

7. Wang GJ, Sweet DE, Reger SI, Thompson RC. Fat-cell changes as

a mechanism of avascular necrosis of the femoral head in

cortisone-treated rabbits. J Bone Joint Surg Am. 1977;59:729–35

8. Goldring SR, Goldring MB. Cytokines and skeletal physiology.

Clin Orthop. 1996;324:13–23.

9. Goldring SR, Goldring MB. Prospects for pharmacological

intervention. In: Gowen M (ed) Cytokines and bone metabolism.

CRC Press, Boca Raton 1996, pp 383–406.

292 Mod Rheumatol (2008) 18:290–292

123


	Osteonecrosis and monoarticular rheumatoid arthritis �treated with intra-articular adalimumab
	Abstract
	Introduction
	Case report
	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


