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Abstract 

Progressive multifocal leukoencephalopathy (PML) is a progressive lethal demyelinating disease 
of the brain, caused by JC virus. Reactivation of JC virus due to reduction of cellular immunity 
especially in setting of AIDS, is the commonest underlying cause. PML has classically been described 
in individuals with profound cellular immunosuppression such as patients with AIDS, haematological 
malignancies, organ transplant recipients or those treated with immunosuppressive or immunomodulatory 
medications for autoimmune diseases. Rarely it has also been diagnosed in cases with no or minimal 
immunosuppression. Here, we report a 50 year-old man who presented with sudden onset multiple 
neurologic defi cits. Neuroimaging, histopathology, and virology studies confi rmed the diagnosis of 
PML. We could not however demonstrate any underlying immunodefi ciency state. Our case suggests 
that absence of immunodefi ciency does not exclude the possibility of PML and should be considered 
in immunocompetent patients with a typical clinical course and neuroimaging fi ndings. 

INTRODUCTION

Primary infection with JC virus is usually 
asymptomatic. Progressive multifocal leukoence-
phalopathy (PML) is a rare, progressive and lethal 
demyelinating disease of the brain, caused by 
JC virus.1 The term PML was fi rst used in 1958 
to describe extensive demyelination in brain 
associated with haematological malignancies.2 
PML is usually seen in patients with severe 
defi cits in cell mediated immunity. AIDS is the 
commonest underlying cause (82%), followed 
by haematological malignancies (8%), solid 
organ transplants (3%), rheumatological diseases 
(0.44%), and immunosuppressive drugs.3,4 
However recent reports have revealed that 
transient or mild failure of cellular immunity might 
be suffi cient for JC virus reactivation.5 We report a 
case of PML in a 50 years old, immunocompetent 
male patient who presented with sudden onset 
neurological defi cits. 

CASE REPORT

This fi fty years old male presented with slurring 
of speech for 4 months, followed by sudden 
worsening for the last 2 weeks, with reduced 
word output, speaking in monosyllables, using 
gestures for communication, with relatively 
preserved comprehension. This was associated 

with weakness of both hands, especially in 
performing fi ne work and diffi culty in initiating 
gait with tendency to fall, without any weakness 
or gross incoordination. He also had coughing 
and choking while swallowing, especially with 
liquids. There was also change in behavior, with 
inappropriate laughter and crying spells and 
episodes of voiding in clothes.
 There was no history of headache, vomiting, 
fever, loss of consciousness, seizure, visual 
symptoms, sensory complaints, delusions, or 
hallucinations. Patient had completed 6 months 
antitubercular therapy for pleural effusion 4 
months back. No other signifi cant past or personal 
history was obtained. 
 His general examination was normal. On 
neurological examination he was conscious, had 
reduced attention span, was slow to respond, with 
pseudobulbar affect. His speech was dysarthric, 
nonfluent, speaking in monosyllables, with 
impaired naming, reading and writing, but with 
relatively intact comprehension and repetition. 
His detailed higher mental function evaluation 
was not possible to perform. He also had slow 
saccades, optic ataxia, oculomotor apraxia, right 
UMN facial palsy, slow tongue movements, brisk 
gag, and jaw jerk. Motor examination revealed 
generalized hypertonia and hyperrefl exia (right 
more than the left). Detailed sensory and cerebellar 
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examination was not possible. Gait was wide 
based with diffi culty in initiation and turning. 
Other systems were normal.
 His cerebrospinal fl uid examination (CSF) 
was normal. MRI brain revealed diffuse mild 
cortical atrophy with multiple large areas of 
altered signal intensity appearing hypointense 
on T1W, hyperintense on T2W and FLAIR 
images, in subcortical white matter, right frontal, 
bilateral temporoparietooccipital and bilateral 
gangliothalmic complexes with minimal contrast 
enhancement. (Figure 1, 2)
 The differential diagnoses of PML and central 
nervous system lymphoma were considered and 
he was subjected to stereotactic brain biopsy. 
Histopathology showed collection of foamy 
macrophages in the white matter with reactive 
astrocytosis. Some oligodendrocytes were 
enlarged with intranuclear inclusion. There 
were foci of demyelination with perivascular T 
lymphocytic cuffi ng. The cortex did not show any 
pathology. These fi ndings were consistent with 
those of PML, and his brain tissue was positive 
for JC virus.
 There was no history suggestive of 
immunocompromised state, even after detailed 
review of history. Routine blood investigations 
including haemogram, total and differential white 
blood cell count, erythrocyte sedimentation rate, 
peripheral smear, blood sugar, liver and renal 
function, serum proteins including globulins 
were all normal.  HIV ELISA and Western blot 
done thrice were nonreactive. His absolute CD4+ 
cells count was 552 /mm3 (400 – 1600), absolute 
CD8+ cells count was 365/ mm3 (220 – 1300), 
and CD4+/CD8+ ratio was 1.5 (0.9- 1.9), which 
were all normal. Other investigations including 
immunoglobulin levels, HBsAg, HCV-RNA, 
VDRL, ANA, RA factor, ultrasonography of 
the abdomen with pelvis, X-ray chest, were all 
normal. 
 The patient was diagnosed as PML in an 
immunocompetent state. During the hospital stay 
the patient’s clinical condition deteriorated as 
he became mute, akinetic, incontinent and was 
bedridden. He was given a trial of pulse therapy 
of injection methyl prednisolone for 3 days, and 
his clinical condition stabilized. After 4 weeks of 
hospital stay he was discharged on oral steroids 
in the same neurological status. He died after one 
month of discharge with pneumonia as a probable 
cause of death.

DISCUSSION 

PML typically presents with incoordination, motor 

weakness, visual defi cits, confusion, dementia 
and personality changes. Less common features 
include speech disturbances, seizures, vertigo 
and headache.6

 
Histopathology shows multiple 

demyelinating foci in the cerebral, cerebellar, 
and brainstem at the gray-white matter junction. 
In severe cases confl uent lesions, infl ammatory 
infi ltrates, necrotic and cystic lesions may be 
present. Nuclear inclusions containing viruses 
may be seen in large ballooned oligodendrocytes. 
The CSF picture in PML patients is normal in 
the majority except slight protein elevation.5 

MRI brain shows single or multiple confl uent 
T2 hyperintense lesions in subcortical white 
matter predominantly in parietooccipital area or 
cerebellar peduncles; without edema or contrast 
enhancement. Rarely gray matter structures such 
as the basal ganglia, thalamus and spinal cord 
may be involved.7 

 The defi nitive diagnosis is by DNA PCR for JC 
virus in CSF or brain tissue, which has a sensitivity 
of 74-92% and specifi city of 92-99%. There is 
no specifi c treatment for PML. A few antiviral, 
immunosuppressive, and immunomodulatory 
medications have been tried without much success. 
Role of steroids in treatment of PML is unclear 
except some benefi cial effect in infl ammatory 
PML (IRIS-PML).8,9

 In a review of 38 cases of PML with minimal or 
occult immunosupression by Sarah et al5

, 
19 (50%) 

patients were HIV negative, CD4 count was found 
to be low in 5 and normal in 9 cases; in the other 
5 cases, CD4 count was not done. The remainder 
19 (50%) cases were not tested for HIV and CD4 
count. The common underlying medical conditions 
were idiopathic CD4+ T-lymphocytopenia (ICL), 
chronic liver and renal disease. Psoriasis, 
Sjogren’s syndrome, dermatomyositis, sarcoidosis 
and pregnancy were also postulated to be 
associated with mild immunocompromised state. 
The clinical, histological, radiological and CSF 
picture of PML in immunocompetent patients is 
similar to that of classical PML associated with 
immunocompromised states.7

 In patients with HIV associated PML the 
median survival time has increased from 0.4 years 
in pre HAART era to 1.8 years in post HAART 
era.10

 
The outcome of patients with HIV-negative 

PML has not been evaluated. In a recent review of 
PML associated with minimal immunosupression, 
the outcome was fatal in 27 out of 38 cases (71.1%) 
within a period of 1.5-120 months (median 8 
months).5 The  survival rate (71%) has been  better 
in cases of PML associated with natalizumab use, 
probably refl ecting early diagnosis and the ability 
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to achieve immune reconstitution. Many of the 
patients who survived (20 out of the total 28) 
however had serious morbidity and substantial and 
permanent disability. Prognosis may be related to 
the location of lesions and JC viral titres in the 
CSF.11

 The clinical, radiological and histopathological 
fi ndings in our patient confi rmed diagnosis of 
PML. The only associated medical illness in our 
patient was pulmonary tuberculosis. Whether or 
not tuberculosis was responsible for reactivation 
of JC virus in our patient is not clear. Also this 
case highlights the fact that clinical profi le, CSF, 
neuroimaging, histopathological picture as well as 
prognosis of PML is similar in immunocompetent 
and immunocompromised patients. 
 In conclusion, our case suggests that absence 
of immunodeficiency does not exclude the 
possibility of PML, and should be considered in 
immunocompetent patients with a typical clinical 
course and neuroimaging fi ndings.

DISCLOSURE

Sources of support: Nil

REFERENCES

 1. Koralnik I J. Progressive multifocal leukoence-
phalopathy revisited: has the disease outgrown its 
name? Ann Neurol 2006; 60:162-73.          

 2. Astrom KE, Mancall EL,Richardson EP. Progressive 
multifocal leukoencephalopathy. Brain 1958; 81:93-
127.                            

 3. Eng PM, Turnbull BR, Cook SF, Davidson JE, Kurth 
T, Seeger JD. Characteristics and antecedents of 
progressive multifocal leukoencephalopathy in an 
insured population. Neurology 2006; 67:884-6.                                  

 4. Holman RC, Janssen RS, Buehler JW, Zelasky MT, 
Hooper WC, Epidemiology of progressive multifocal 
leukoencephalopathy in the United States: analysis 
of national mortality and AIDS surveillance data. 
Neurology 1991; 41:1733-6.           

 5. Gheuens S, Pierone G, Peeters P, Koralnik IJ. 
Progressive multifocal leukoencephalopathy in 
individuals with minimal or occult immunosuppression. 
J Neurol Neurosurg Psychiatry 2010; 81:247-54.

 6. Dworkin MS. A review of Progressive multifocal 
leukoencephalopathy in persons with and without 
AIDS. Curr Clin Top Infect Dis 2002; 22:181-95.

 7. Whiteman ML, Post MJ, Berger JR, Tate LG, 
Bell MD, Limonte LP. Progressive multifocal 
leukoencephalopathy in 47 HIV-seropositive 
patients: neuroimaging with clinical and pathological 
correlation. Radiology 1993; 187:233-40. 

 8. Joseph R. Berger. Steroids for PML-IRIS: A double-
edged sword? Neurology 2009;  72(17): 1454-5.

 9. Tan K, Roda R, Ostrow L, McArthur J, Nath A. 
PML-IRIS in patients with HIV infection: Clinical 
manifestations and treatment with steroids. Neurology 
2009; 72: 1458-64.

 10. Engsig FN, Hansen AB, Omland LH, et al. Incidence, 
clinical presentation, and outcome of Progressive 
multifocal leukoencephalopathy in HIV infected 
patients during the HAART era: a nationwide cohort 
study. J Infect Dis 2009; 199:77-83.

 11. Clifford DB, DeLuca A, Simpson DM, Arendt G, 
Giovannoni G, Nath A. Natalizumab-associated 
progressive multifocal leukoencephalopathy in 
patients with multiple sclerosis:lessons from 28 cases. 
Lancet Neurol 2010; 9: 438–46



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


