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An Eye for an Eye: A Randomized
Placebo-Controlled Trial of IVIG
in Antibody-Mediated Encephalitis

Randomized Placebo-Controlled Trial of Intravenous Immunoglobulin in Autoimmune LGI1/CASPR2 Epilepsy

Dubey D, Britton J, Mckeon A, et al. Ann Neurol. 2019;87(2):313-323. doi:10.1002/ana.25655.

Objective: Drug-resistant seizures are common in patients with leucine-rich, glioma-inactivated 1 (LGI1) immunoglobulin
(IgG)-associated and contactin-associated protein-like 2 (CASPR2)-IgG associated encephalitis. We performed the first ran-
domized double-blind placebo-controlled trial to evaluate efficacy of intravenous immunoglobulin (IVIG) in reducing seizure
frequency. Methods: Our enrollment goal was 30 LGI1/CASPR2-IgG-seropositive adult patients with �2 seizures per week.
Patients were randomized to receive IVIG (0.5 g/kg, day 1; 1 g/kg, day 2; 0.6 g/kg weeks 3 and 5) or volume-matched IV normal
saline. Following the blinded phase, the nonresponders in the placebo group received IVIG. The primary clinical outcome was
50% reduction in seizure frequency from baseline to 5 weeks. Results: After enrollment of 17 patients (LGI1-IgG, 14; CASPR2-
IgG, 3) over 34 months, the study was terminated due to slow enrollment. Six of 8 patients in the IVIG group were responders,
compared to 2 of 9 in the placebo group (P ¼ .044, odds ratio ¼ 10.5, 95% confidence interval ¼ 1.1-98.9). For the LGI1-IgG
seropositive subgroup, 6 of 8 patients in the IVIG group were responders, compared to 0 of 6 in the placebo group. Two LGI1-
IgG-seropositive patients receiving IVIG, but none receiving placebo, were seizure-free at the end of the blinded phase. Four of
the 6 patients entering the open-label IVIG arm reported �50% reduction in seizure frequency. There were no correlations
with LGI1/CASPR2-IgG1-4 subclasses. Interpretation: Superiority of IVIG to placebo reached statistical significance for the
primary end point for all patients and the subset with LGI1-IgG. These results have to be interpreted with the caveat that the
study did not reach its originally selected sample size.

Commentary

Autoimmunity is a recent addition to the list of causes of epi-

lepsy recognized by the International League Against Epilepsy

(ILAE).1 Encephalitis associated with leucine-rich, glioma-

inactivated 1 (LGI1), and contactin-associated protein-like 2

(CASPR2) antibodies is the second most frequent form of

antibody-mediated encephalitis.2-4 Clinical manifestations

include seizures, behavioral changes, cognitive dysfunction,

and sleep disorder. It remains a rare condition, with only a few

hundred cases reported in the literature. Choosing an appropri-

ate treatment thus mostly relies on observational data from

uncontrolled retrospective and prospective case series.5-7

In these studies, different immune therapies were tried,

including intravenous (IV) steroids, IV immunoglobulins

(IVIG), plasma exchanges, and rituximab, an anti-CD20 anti-

body. Overall, they appeared superior to conventional ASMs to

achieve seizure freedom.7 In particular early treatment was

associated with better outcome.6,8,9 Which one of the immune

therapies is the most effective is not known, although experi-

ence from the N-methyl-D- aspartate receptor antibody syn-

drome indicates that steroids alone might be inferior to the

combination of steroids and IVIG or plasma exchange.10 In

any case, these data are subject to all the limitations of retro-

spective uncontrolled studies.

Dubey et al11 thus performed the first double-blind rando-

mized placebo controlled in the treatment of antibody-

mediated encephalitis. Participants were randomized to receive

either IVIG or placebo, which consisted in an infusion of nor-

mal saline fluid. The course of IVIG consisted of 0.5 mg/kg on

day 1 and 1g/kg on day 2 of the first week, followed by 0.6 g/kg

on day 1 of weeks 3 and 5, which is a rather unusual scheme.

Participants were assessed after 5 weeks and subsequently

unblinded. Participants in the placebo group with persistent

symptoms at time of assessment were allowed to receive IVIG

in an open-label fashion following the same scheme as in the

active arm. The primary outcome measure was reduction in

seizure frequency by at least 50% and secondary outcome mea-

sures included reduction in seizure frequency, seizure freedom,

and change in cognitive status.

Before summarizing the key findings of the study, some

aspects of the trial deserve to be discussed. First, while the

choice of IVIG might seem obvious from the available

Epilepsy Currents
2020, Vol. 20(3) 138-140

ª The Author(s) 2020
Article reuse guidelines:

sagepub.com/journals-permissions
DOI: 10.1177/1535759720916446

journals.sagepub.com/home/epi

Creative Commons Non Commercial No Derivs CC BY-NC-ND: This article is distributed under the terms of the Creative Commons Attribution-
NonCommercial-NoDerivs 4.0 License (https://creativecommons.org/licenses/by-nc-nd/4.0/) which permits non-commercial use, reproduction and
distribution of the work as published without adaptation or alteration, without further permission provided the original work is attributed as specified
on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).

EPILEPSY CURRENTS

https://sagepub.com/journals-permissions
https://doi.org/10.1177/1535759720916446
http://journals.sagepub.com/home/epi
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://us.sagepub.com/en-us/nam/open-access-at-sage


literature—It is the second most prescribed treatment in auto-

immune encephalitis after steroids, and it comes in relatively

limited supply and shortages occur at times. I wonder why an

alternative treatment was not chosen, such as steroids, which

was used in almost all cases reported so far in the literature, or

even rituximab, which is prescribed increasingly more often.7

Second, opting for a placebo control arm might be question-

able. Given the consistent—albeit low-quality—evidence from

the literature, in LGI1, CASPR2, and other autoimmune ence-

phalitis, I think most physicians would resort to immune thera-

pies in these conditions. Spontaneous resolutions are

exceedingly rare, or at least rarely reported, and early treatment

with immune therapies is associated with better outcome, in

particular in the LGI1 syndrome.12 That being said, the dura-

tion of the blinded phase was relatively short and it seems

unlikely that deferring treatment for 5 weeks might have com-

promised recovery. I still wonder if a randomized controlled

trail (RCT) with an active control arm (IVIG vs steroids or

IVIG vs subcutaneous IG) and a cross-over design could not

have been feasible.13 That would have avoided the ethical issue

of the placebo arm, perhaps increased enrollment (some

patients declined participation because they did not want to

receive a placebo), allowed to study both treatments, in isola-

tion or in sequence, and permitted a more prolonged observa-

tion period until assessment.

It is quite challenging to run an RCT in a rare condition at a

single center. Not surprisingly, despite a rather low target

enrollment of 30 participants, the study was terminated before

reaching its goal. Seventeen patients were enrolled over a

period of almost 3 years. Nine patients received IVIG and 8

received placebo. Participants were thoroughly investigated

from an immunological and genetic standpoint. They all had

either LGI1 (n ¼ 14) or CASPR2 (n ¼ 3) immunoglobulin 4

antibodies, and their HLA phenotypes matched those known to

be associated with respective antibodies.14 Seizure frequency

was high in most patients, as expected, with 11 of 17 reporting

more than 10 seizures a day. Half had faciobrachial dystonic

seizures, a hallmark of the anti-LGI1 syndrome.15 Sixteen

patients had abnormal cognitive functions.

At the time of assessment, 6 (75%) of 8 patients in the IVIG

arm showed a 50% reduction in seizure frequency, which was

statistically better than 2 (22%) of 9 in the placebo arm. Only 2

patients became seizure-free in the IVIG arm, and this was not

better than in the placebo arm. Seven patients in the placebo

arm subsequently received IVIG in the open-label phase of the

study. Nearly all showed an improvement in seizure frequency,

although none became seizure-free. These results thus demon-

strate the efficacy of IVIG for seizure control in LGI1 and

CASPR2-antibody encephalitis and confirm findings from

prior observational studies.5-7 Although undeniable, the effect

on seizure control is less striking than in these retrospective

studies, in which seizure freedom was achieved in nearly 90%
patients. This is perhaps due to report bias from retrospective

studies or to the relatively short observation period until assess-

ment. In prior studies, the median time to achieve seizure free-

dom from the start of immunotherapy was nearly 1 month.6,8,9

Of note, one patient with a CASPR2 antibody had a nearly

complete resolution of his symptoms while receiving placebo,

indicating the (rare) possibility of self-remission. Whether or

not this remission is definitive or transient remains unclear.

Also, one patient with LGI1 antibody in the placebo arm had

to be unblinded because of rapid worsening of her condition.

Overall, though, the treatment was well tolerated with only

one patient developing drug-related headache during the

open-label phase.

Cognitive functions improved or stabilized in all patients

who received IVIG, but this was not better than in the placebo

arm. Again, the relatively short time from enrollment to assess-

ment might contribute to underestimating the effect of treat-

ment, as cognitive improvement tends to occur later than

seizure control.6,8,9

In the subgroup of patients with LGI1 antibody, the effects

of IVIG on seizure control and cognitive measures were

slightly more significant than in patients with CASPR2 anti-

body, although the small sample size should temper any hasty

conclusion on differences in sensitivity to immune treatment in

the 2 conditions.

Long-term outcome was available in 15 patients. Of those, 9

required additional immune therapies, including IV steroids

(n ¼ 9), oral prednisolone (n ¼ 5), additional IVIG (n ¼ 2),

mycophenolate mofetil (n ¼ 1), plasmapheresis (n ¼ 1), and 5

of 9 ultimately became seizure-free. This suggests that IVIG

alone might not be sufficient to achieve complete remission or

that remission might be delayed. Long-term outcome was not

available.

Overall, the authors should definitely be commended for

undertaking this trial. We now have level 1b evidence support-

ing the use of IVIG for seizure control in patients with LGI1

and CASPR2 encephalitis. How this will translate into clinical

practice will largely depend on local availability of IVIG.

I suspect steroids will remain the first line of treatment in many

places. Further studies should investigate the duration of

remission following IVIG and future RCT should explore other

treatment options, such as IV steroids, subcutaneous IG, or

rituximab.

By Nicolas Gaspard

ORCID iD

Nicolas Gaspard https://orcid.org/0000-0003-1148-6723

References

1. Scheffer IE, Berkovic S, Capovilla G, et al. ILAE classification of

the epilepsies: position paper of the ILAE commission for classi-

fication and terminology. Epilepsia. 2017;58(4):512-521.

2. Lai M, Huijbers MGM, Lancaster E, et al. Investigation of LGI1

as the antigen in limbic encephalitis previously attributed to

potassium channels: a case series. Lancet Neurol. E2010;9(8):

776-785.

Commentary 139

https://orcid.org/0000-0003-1148-6723
https://orcid.org/0000-0003-1148-6723
https://orcid.org/0000-0003-1148-6723
https://orcid.org/0000-0003-1148-6723
https://orcid.org/0000-0003-1148-6723


3. Lancaster E, Huijbers MGM, Bar V, et al. Investigations of

CASPR2, an autoantigen of encephalitis and neuromyotonia. Ann

Neurol. 2011;69(2):303-311.

4. Irani SR, Alexander S, Waters P, et al. Antibodies to Kv1 potas-

sium channel-complex proteins leucine-rich, glioma inactivated 1

protein and contactin-associated protein-2 in limbic encephalitis,

Morvan’s syndrome and acquired neuromyotonia. Brain. 2010;

133(9):2734-2748.

5. Toledano M, Britton JW, McKeon A, et al. Utility of an immu-

notherapy trial in evaluating patients with presumed autoimmune

epilepsy. Neurology. 2014;82(18):1578-1586.

6. Thompson J, Bi M, Murchison AG, et al. The importance of early

immunotherapy in patients with faciobrachial dystonic seizures.

Brain. 2017;141(2):348-356.

7. de Bruijn MAAM, van Sonderen A, van Coevorden-Hameete

MH, et al. Evaluation of seizure treatment in anti-LGI1, anti-

NMDAR, and anti-GABABR encephalitis. Neurology. 2019;

92(19):e2185-e2196.

8. van Sonderen A, Thijs RD, Coenders EC, et al. Anti-LGI1 ence-

phalitis: clinical syndrome and long-term follow-up. Neurology.

2016;87(14):1449-1456.

9. Irani SR, Michell AW, Lang B, et al. Faciobrachial dystonic

seizures precede Lgi1 antibody limbic encephalitis. Ann Neurol.

Wiley Subscription Services, Inc., A Wiley Company; 2011;

69(5):892-900.

10. Titulaer MJ, McCracken L, Gabilondo I, et al. Treatment and

prognostic factors for long-term outcome in patients with anti-

NMDA receptor encephalitis: an observational cohort study. Lan-

cet Neurol. 2013;12(2):157-165.

11. Dubey D, Britton J, Mckeon A, et al. Randomized placebo

controlled trial of intravenous immunoglobulin in autoimmune

LGI1/CASPR2 epilepsy. Ann Neurol. 2019;87(2):313-323. doi:

10.1002/ana.25655.

12. Irani SR, Stagg CJ, Schott JM, et al. Faciobrachial dystonic sei-

zures: the influence of immunotherapy on seizure control and

prevention of cognitive impairment in a broadening phenotype.

Brain. 2013;136(Pt 10):315162.

13. Harbo T, Andersen H, Hess A, Hansen K, Sindrup SH, Jakobsen J.

Subcutaneous versus intravenous immunoglobulin in multifocal

motor neuropathy: a randomized, single-blinded cross-over trial.

Eur J Neurol. 2009;16(5):631-638.

14. Binks S, Varley J, Lee W, et al. Distinct HLA associations of LGI1

and CASPR2-antibody diseases. Brain. 2018;141(8):2263-2271.

15. Irani SR, Schott JM, Vincent A, Smith SJM. Tonic seizures: a

diagnostic clue of anti-LGI1 encephalitis? Neurology. 2011;

77(24):2140-2141.

140 Epilepsy Currents 20(3)



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /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 false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


