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Leukoencephalopathy during administration of etanercept for refractory 
rheumatoid arthritis

Abstract A 74-year-old Japanese woman was diagnosed 
with rheumatoid arthritis due to polyarthralgia. She was 
prescribed various disease-modifying anti-rheumatic drugs, 
but most of them were discontinued because of side effects 
or poor effectiveness. She was referred to our hospital in 
2004, and etanercept was administered from June 2005. This 
resulted in rapid improvement of polyarthritis; however, 
she developed disorientation from February 2006. She was 
admitted to our hospital because of convulsions and loss of 
consciousness. She was diagnosed with progressive multifo-
cal leukoencephalopathy on the basis of clinical symptoms 
and magnetic resonance imaging of the brain. In this signifi -
cant and important case, leukoencephalopathy occurred 
during etanercept administration, and we refer to the risk 
of anti-TNFα drugs.
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Introduction

Progressive multifocal leukoencephalopathy (PML) is a 
deadly demyelinating disorder secondary to central nervous 
system viral infection and is seen in patients who are im-
munodefi cient, such as HIV-infected individuals and organ 
transplant recipients. The causative agent is mainly the JC 
virus, which belongs to the polyomavirus family. The virus 
is a common infecting agent in humans, but usually the 
infection is clinically silent, becoming reactivated with 

immunosuppression. Because of the lack of appropriate 
treatment for PML, it has become one of the deadliest 
opportunistic infections in immunodefi cient patients. Here, 
we report a case of rheumatoid arthritis (RA) in a female 
patient who rapidly developed leukoencephalopathy 
during the administration of etanercept for treatment of 
RA.

Case report

A 74-year-old Japanese woman suffered from pain in the 
right toes from July 1997. She visited an orthopedist and 
was diagnosed with RA. She was initially prescribed 5 mg/
day of prednisolone and various disease-modifying anti-
rheumatic drugs, such as auranofi n, penicillamine, and 4-
acetylaminophenylacetic acid. Methotrexate was also tried 
in 2003 but was discontinued because of the appearance of 
interstitial pneumonia. Lefl unomide and cyclophosphamide 
were not effective. Several synovectomies were performed 
on the left knee, and the right knee was replaced. She was 
referred to our hospital in 2004 for control of the arthritis 
(Steinbrocker stage III) and was prescribed with 10 mg/day 
of prednisolone, but this did not improve her condition. Her 
ability to carry out the activities of daily life gradually 
worsened.

Consequently, she was admitted to our hospital and was 
administered 25 mg of etanercept twice a week from June 
2005. Her chest X-ray on admission showed no shadow; 
however, she was also prescribed isoniazid (300 mg/day) to 
prevent tuberculosis because she recalled suffering from 
pleuritis and because of her age. This therapy resulted in 
rapid improvement of polyarthritis and she was discharged 
in 3 weeks.

The next month, she developed low-grade fever and pe-
techiae on the limbs. We considered these to be side effects 
of isoniazid and switched to rifampicin (450 mg/day). Etan-
ercept was subsequently continued; however, she was ad-
mitted to a related facility because of severe general malaise 
and loss of appetite in January 2006. Disorientation and 

M. Yamamoto (*) · H. Takahashi · H. Wakasugi · Y. Sukawa · 
M. Saito · C. Suzuki · Y. Naishiro · H. Yamamoto · Y. Shinomura
First Department of Internal Medicine, Sapporo Medical University, 
School of Medicine, South 1-West 16, Chuo-ku, Sapporo 060-8543, 
Japan
Tel. +81-11-611-2111; Fax +81-11-611-2282
e-mail: mocha@cocoa.plala.or.jp

K. Imai
Sapporo Medical University, Sapporo, Japan

Received: June 15, 2006 / Accepted: October 10, 2006

Used Mac Distiller 5.0.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: Yes     Auto-Rotate Pages: No     Distill From Page: 1     Distill To Page: All Pages     Binding: Left     Resolution: [ 600 600 ] dpi     Paper Size: [ 595.276 785.197 ] PointCOMPRESSION ----------------------------------------Color Images:     Downsampling: Yes     Downsample Type: Bicubic Downsampling     Downsample Resolution: 150 dpi     Downsampling For Images Above: 225 dpi     Compression: Yes     Automatic Selection of Compression Type: Yes     JPEG Quality: Medium     Bits Per Pixel: As Original BitGrayscale Images:     Downsampling: Yes     Downsample Type: Bicubic Downsampling     Downsample Resolution: 150 dpi     Downsampling For Images Above: 225 dpi     Compression: Yes     Automatic Selection of Compression Type: Yes     JPEG Quality: Medium     Bits Per Pixel: As Original BitMonochrome Images:     Downsampling: Yes     Downsample Type: Bicubic Downsampling     Downsample Resolution: 600 dpi     Downsampling For Images Above: 900 dpi     Compression: Yes     Compression Type: CCITT     CCITT Group: 4     Anti-Alias To Gray: No     Compress Text and Line Art: YesFONTS ----------------------------------------     Embed All Fonts: Yes     Subset Embedded Fonts: No     When Embedding Fails: Warn and ContinueEmbedding:     Always Embed: [ ]     Never Embed: [ ]COLOR ----------------------------------------Color Management Policies:     Color Conversion Strategy: Convert All Colors to sRGB     Intent: DefaultWorking Spaces:     Grayscale ICC Profile:      RGB ICC Profile: sRGB IEC61966-2.1     CMYK ICC Profile: U.S. Web Coated (SWOP) v2Device-Dependent Data:     Preserve Overprint Settings: Yes     Preserve Under Color Removal and Black Generation: Yes     Transfer Functions: Apply     Preserve Halftone Information: YesADVANCED ----------------------------------------Options:     Use Prologue.ps and Epilogue.ps: No     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: No     ASCII Format: NoDocument Structuring Conventions (DSC):     Process DSC Comments: NoOTHERS ----------------------------------------     Distiller Core Version: 5000     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 IEC61966-2.1END OF REPORT ----------------------------------------IMPRESSED GmbHBahrenfelder Chaussee 4922761 Hamburg, GermanyTel. +49 40 897189-0Fax +49 40 897189-71Email: info@impressed.deWeb: www.impressed.de

Adobe Acrobat Distiller 5.0.x Job Option File
<<     /ColorSettingsFile ()     /LockDistillerParams false     /DetectBlends false     /DoThumbnails true     /AntiAliasMonoImages false     /MonoImageDownsampleType /Bicubic     /GrayImageDownsampleType /Bicubic     /MaxSubsetPct 100     /MonoImageFilter /CCITTFaxEncode     /ColorImageDownsampleThreshold 1.5     /GrayImageFilter /DCTEncode     /ColorConversionStrategy /sRGB     /CalGrayProfile ()     /ColorImageResolution 150     /UsePrologue false     /MonoImageResolution 600     /ColorImageDepth -1     /sRGBProfile (sRGB IEC61966-2.1)     /PreserveOverprintSettings true     /CompatibilityLevel 1.2     /UCRandBGInfo /Preserve     /EmitDSCWarnings false     /CreateJobTicket false     /DownsampleMonoImages true     /DownsampleColorImages true     /MonoImageDict << /K -1 >>     /ColorImageDownsampleType /Bicubic     /GrayImageDict << /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.9 >>     /CalCMYKProfile (U.S. Web Coated (SWOP) v2)     /ParseDSCComments false     /PreserveEPSInfo false     /MonoImageDepth -1     /AutoFilterGrayImages true     /SubsetFonts false     /GrayACSImageDict << /VSamples [ 2 1 1 2 ] /HSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.76 /ColorTransform 1 >>     /ColorImageFilter /DCTEncode     /AutoRotatePages /None     /PreserveCopyPage true     /EncodeMonoImages true     /ASCII85EncodePages false     /PreserveOPIComments false     /NeverEmbed [ ]     /ColorImageDict << /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.9 >>     /AntiAliasGrayImages false     /GrayImageDepth -1     /CannotEmbedFontPolicy /Warning     /EndPage -1     /TransferFunctionInfo /Apply     /CalRGBProfile (sRGB IEC61966-2.1)     /EncodeColorImages true     /EncodeGrayImages true     /ColorACSImageDict << /VSamples [ 2 1 1 2 ] /HSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.76 /ColorTransform 1 >>     /Optimize true     /ParseDSCCommentsForDocInfo false     /GrayImageDownsampleThreshold 1.5     /MonoImageDownsampleThreshold 1.5     /AutoPositionEPSFiles false     /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



 73

incontinence were occasionally apparent from February 
2006, and verbal communication gradually deteriorated, 
registering a score of 6 points on Hasegawa’s dementia 
scale. The following month, she was transferred to our hos-
pital after convulsions and loss of consciousness (Japanese 
Coma Scale: 200).

On this admission, the patient exhibited neck rigidity 
and Babinski’s refl ex. Laboratory investigations demon-
strated leukocytosis and mild thrombocytopenia. C-reactive 
protein was 19.75 mg/dl (Table 1). The cerebrospinal fl uid 
(CSF) revealed an elevated concentration of protein (84 mg/
dl; normal range 10–40 mg/dl) and cell count (30/3 µl; nor-
mal range 0/3–10/3 µl), and glucose concentration was not 
reduced (Table 2). Contrast-enhanced fl uid-attenuated in-
version-recovery (FLAIR) magnetic resonance imaging 
(MRI) of the brain showed high-intensity lesions dissemi-
nated bilaterally throughout the white matter. We initially 
diagnosed encephalomeningitis and prescribed antibiotics, 
antimycotics, globulins, and acyclovir. Infl ammation rapidly 
disappeared, but disorientation and abnormal refl exes con-
tinued and speech did not improve. In April 2006, CSF re-
vealed further elevation of protein but was otherwise 
unchanged. Brain MRI revealed greater dissemination of 
white matter lesions (Fig. 1). After consultation by a neu-
rologist, the patient was clinically diagnosed with PML. We 
tried to detect the JC virus in the CSF using polymerase 
chain reaction (PCR); however, the results of two tests 
were negative. The patient had a tendency to remain in bed, 
but with supportive therapy her condition temporarily im-
proved enough to sit up for meals. She was transferred to a 
related sanatorium and continued to undergo rehabilitation 
(Fig. 2).

Discussion

There have been remarkable recent developments in bio-
logic agents for RA. We can administer anti-tumor necrosis 
factor (TNF)-α treatment for RA. Etanercept has been one 
of the most anticipated of these agents; however, various 
side effects have been reported. It is known that age, com-
plications of diabetes mellitus, and respiratory disease are 
risk factors leading to bacterial pneumonia when anti-TNFα 
drugs, including etanercept, are administered.1 The risk fac-
tor of other opportunistic infections is considered to be 
similar.

Leukoencephalopathy is known to be one of the serious 
adverse events associated with administering etanercept.2,3 
However we hardly experienced the cases with leukoen-
cephalopathy even if we prescribed immunosuppressions as 
in the past. PML is a rare demyelinating cerebral disease, 
and was fi rst reported by Astrom in 1958.4 Padgett detected 

Table 1. Laboratory data on admission

WBC 16.2 × 103 µl TP 5.6 g/dl CRP 19.75 mg/dl
Neutro 95.5% Alb 3.0 g/dl RF 190 IU/l
Lymph 1.6% T.bil 1.4 mg/dl IgG 649 mg/dl
Mono 2.8% D.bil 0.7 mg/dl IgA 169 mg/dl
Eosino 0% AST 28 IU/l IgM 107 mg/dl
Baso 0.1% ALT 33 IU/l CH50 45.8 U/l
RBC 4.05 × 106 µl ALP 168 IU/l ANA (–)
Hb 12.7 g/dl LDH 271 IU/l aDNA Ab (–)
Plt 95 × 103 µl γGTP 16 IU/l aSS-A Ab (–)
  BUN 27 mg/dl
ESR 88 mm/h Cr 0.8 mg/dl β-D glucan <5.0 pg/ml
  Na 133 mEq/l CMV Ag (–)
U-protein (–) K 3.9 mEq/l HSV-1 IgM <10×
U-glucose (–) Cl 103 mEq/l HSV-1 IgG 40×
U-blood (–) Ca 8.3 mg/dl VZV IgM <10×
    VZV IgG 40×

Table 2. Evaluation of cerebrospinal fl uid on admission

TP 84 mg/dl Lymph 30/3 µl
Alb 46 mg/dl IgG 6.2 mg/dl
Glucose 138 mg/dl IgA 0.8 mg/dl
Cell 30/3 µl IgM <0.4 mg/dl
Neutro 0/3 µl

Fig. 1. Fluid-attenuated inversion-recovery (FLAIR) magnetic reso-
nance imaging (MRI) of the brain revealed high-intensity lesions dis-
seminated in the white matter
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the virus, which was named the JC virus, from PML patients 
in 1971,5 following which PML was considered to be a viral 
infection. JC virus is widespread, found in at least 70% of 
the general population,6 but usually remains latent, causing 
disease only when the immune system has been severely 
weakened. PML is reported to have occurred under immu-
nosuppressive conditions such as adult T cell leukemia,7 
systemic lupus erythematosus,8 and HIV infection.9,10 Symp-
toms include weakness or paralysis, impaired speech, vision 
loss, and cognitive deterioration. PML is similar to another 
demyelinating disease, multiple sclerosis, but progresses 
much more quickly. There is no known cure, and most pa-
tients die within a year.

The CSF of PML patients usually shows only a slight 
increase of protein concentration, without an increase in 
lymphocytes and neutrophils cells or a decrease in the con-
centration of glucose. PML is diagnosed by testing for JC 
virus DNA in CSF; the sensitivity of JC virus-DNA PCR in 
CSF is reported to be 74%–92%.11 Tests of CSF can help 
distinguish PML from other diseases such as multiple scle-
rosis and acute hemorrhagic leukoencephalopathy. Charac-
teristic evidence of the damage caused by PML in the brain 
can also be detected on MRI images. This patient had most 
of the characteristic fi ndings of PML in clinical conditions, 
whereas JC virus could be detected only in the CSF.

Recently, it has been reported that natalizumab therapy 
can predispose to JC virus infection resulting in PML.12–14 
Natalizumab, which blocks α4 integrins (including α4β1/
VLA-4) and was anticipated to be a biological agent, has 
been used for the treatment of multiple sclerosis, Crohn’s 
disease, and RA.15 The 3417 patients were enrolled in a 
clinical trial and three patients in these cases were compli-
cated to PML.15 It is suggested that natalizumab-associated 
PML occurred as a result of the mobilization of JC virus-
infected bone marrow cells, possibly in combination with 
reduced infl ammatory and surveillance traffi cking to the 
central nervous system.16 On the other hand, a similar de-
myelination has already been reported during anti-TNFα 
therapy.17 In that study, the participation of the JC virus in 
demyelination was not determined. However, the following 
possibilities need to be considered: (1) the sensitivity of JC 

virus DNA-PCR and (2) demyelination, which results in 
leukoencephalopathy, caused by the anti-TNFα drug itself. 
Although our patient was diagnosed with PML, we had the 
impression that it was different from the usual PML owing 
to the slow progression of the disease. We will have to re-
solve the problem from now on.

With the recent emphasis on various biologic agents for 
treatment of rheumatic diseases, we must recognize that 
leukoencephalopathy may appear as a complication of op-
portunistic infection or as a side effect of the biologic agents 
themselves.

References

 1. Guidelines for the proper use of anti-TNF drugs against rheuma-
toid arthritis. Japanese College of Rheumatology. http://www.
ryumachi-jp.com/Ryumachi/Secure/kaiin/medical/brm_guideline.
html

 2. Imperato AK, Bingham CO III, Abramson SB. Overview of ben-
efi t/risk of biological agents. Clin Exp Rheumatol 2004;22(Suppl 
35):S108–14.

 3. Roos JC, Ostor AJ. Anti-tumor necrosis factor alpha therapy and 
the risk of JC virus infection. Arthritis Rheum 2006;54:381–2.

 4. Astrom KE, Mancall EL, Richardson EP Jr. Progressive multifocal 
leuko-encephalopathy: a hitherto unrecognized complication of 
chronic lymphatic leukaemia and Hodgkin’s disease. Brain 1958;81:
93–111.

 5. Padgett BL, Walker DL, ZuRhein GM, Eckroade RJ, Dessel BH. 
Cultivation of papova-like virus from human brain with progressive 
multifocal leukoencephalopathy. Lancet 1971;1(7712):1257–69.

 6. Stolt A, Sasnauskas K, Koskela P, Lehtinen M, Dillner J. Seroepi-
deminology of the human polyomaviruses. J Gen Virol 2003;84:1499–
504.

 7. Kimura A, Ueyama H, Kimura N, Fujimoto S, Kumamoto T. Pro-
gressive multifocal leukoencephalopathy in an HTLV-1 carrier. 
Clin Neurol Neurosurg 2005 Oct 26; [Epub ahead of print]

 8. Ahmed F, Aziz T, Kaufman LD. Progressive multifocal leukoen-
cephalopathy in a patient with systemic lupus erythematosus. 
J Rheumatol 1999;26:1609–12.

 9. Subsai K, Kanoksri S, Siwaporn C, Helen L, Kanokporn O, Want-
ana P. Neurological complications in AIDS patients receiving 
HAART: a 2-year retrospective study. Eur J Neurol 2006;13:
233–9.

10. Antinori A, Cingolani A, Lorenzini P, Giancola ML, Uccella I, 
Bossolasco S, et al. Clinical epidemiology and survival of pro-
gressive multifocal leukoencephalopathy in the era of highly active 
antiretroviral therapy: data from the Italian Registry Investigative 
Neuro AIDS (IRINA). J Neurovirol 2003;9(Suppl 1):47–53.

11. Koralnik IJ. New insights into progressive multifocal leukoenceph-
alopathy. Curr Opin Neurol 2004;17:365–70.

12. Van Assche G, van Ranst M, Sciot R, Dubois B, Vermeire S, 
Noman M, et al. Progressive multifocal leukoencephalopathy after 
natalizumab therapy for Crohn’s disease. N Engl J Med 2005;353:
362–8.

13. Kleinschmiedt-DeMasters BK, Tyler KL. Progressive multifocal 
leukoencephalopathy complicating treatment with natalizumab 
and interferon γ-1a for multiple sclerosis. N Engl J Med 2005;353:
369–74.

14. Langer-Gould A, Atlas SW, Green AJ, Bollen AW, Pelletier D. 
Progressive multifocal leukoencephalopathy in a patient treated 
with natalizumab. N Engl J Med 2005;353:375–81.

15. Yousry TA, Major EO, Ryschkewitsch C, Fahle G, Fischer S, 
Hou J, et al. Evaluation of patients treated with natalizumab for 
progressive multifocal leukoencephalopathy. N Engl J Med 
2006;354:924–33.

16. Ransohoff RM. Natalizumab and PML. Nat Neurosci 2005;8:1275.
17. Mohan N, Edwards ET, Cupps TR, Oliverio PJ, Sandberg G, Cray-

ton H, et al. Demyelination occurring during anti-tumor necrosis 
factor α therapy for infl ammatory arthritides. Arthritis Rheum 
2001;44:2862–9.

CBW
hpmyL

TLP
PRC

0

002

001

0

02

01

yaM.naJ.nuJ
60025002
.raM

01x( 2/m )l 01x( 4/m )l
)ld/gm(

CBW

hpmyL

TLP

PRC

01LSP yad/gm 02 yad/gm

ATEdetratS ATEdeunitnocsiD
meneporem
elozanoculf

nilubolg,rivolcica

refsnarT

noitatneirosiD
noitacinummoclabrevdetaroireteD

Fig. 2. Clinical course of the patient. Laboratory investigations on ad-
mission for leukoencephalopathy demonstrated lymphopenia and mild 
thrombocytopenia


