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Dear Editor,

We report a patient with severe anemia due to hereditary
hemorrhagic telangiectasia (HHT) in whom treatment with
anti-VEGF showed a substantial effect [1, 2].

A 44-year-old patient with known HHT type 1 disease
suffered from severe gastrointestinal hemorrhages, pulmo-
nary arteriovenous malformation (AVM), liver AVM, and
severe epistaxis. The patient was treated at the center of
excellence for HHT at Oslo University Hospital and at
Akershus University Hospital, Norway. First spontaneous
epistaxis occurred at the age of 20 years. He was carrying
the endoglin splice mutation ¢.817-1G>T in exon 6. This
mutation has not been described in the literature until now.
He had a pulmonary AVM, which was embolized when he
was 32 years old. The bleedings from the gastrointestinal
tract were treated by argon plasma coagulation using
combined laparotomy and enteroscopy of the small intes-
tine in June 2003. Later, the gastrointestinal tract was
treated by double balloon enteroscopy and altogether ten
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telangiectasies in the ventricle and 120 lesions in the small
intestine were coagulated in February 2009. The telangiec-
tasies in the nasal mucosa were of Mahoney grade 2-3 and
were treated first with pulsed dye laser in 2003, once with
super selective embolization in 2006 and later with argon
plasma coagulation under general anesthesia approximately
three times per year with some effect [3]. Since 2003, he
was transfused regularly and received between 4 and 6 U of
packed red blood cells every week. His regular medication
was tranexamic acid of 1,000 mg twice daily and
intravenous iron once per week. He was started on
thalidomide 50 mg per day in April 2007. The thalidomide
dose was increased gradually to 200 mg per day, and he had
some subjective effect; however, he remained dependent on
regular packed red cell transfusions as before. After 1 year
on thalidomide, he developed peripheral neuropathy, and
the medication was first reduced to 150 mg per day and
finally stopped in January 2009. From October until
December 2009, treatment with 5 mg/kg of bevacizumab
every second week was given without complications. After
the first infusion, he only needed one further unit of packed
red cells and the hemoglobin level remained stable around
10 g/dl without further transfusions. The intravenous iron
infusions were reduced too. He remained stable for 6 weeks
after completion of the first course with bevacizumab
(Fig. 1). He became transfusion dependent again, and a
second course with 5 mg/kg of bevacizumab was initiated
in March 2010. The second course was planned with 5 mg/
kg of bevacizumab every third week. Due to unforeseen
circumstances, there was an interval delay of 5 weeks
between dose 3 and dose 4 during the second course. The
second course initially did show a remarkable effect with a
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raise in Hb from 7.3 to 10 g/l. The effect was reduced after
the 5 week interval.

Discussion

For the treatment of epistaxis in patients with HHT, several
therapeutic drugs have been recommended. Tranexamic
acid has shown to have some effect; low-dose estrogen—
progesterone showed efficacy in an uncontrolled study, and
oral tamoxifen was shown to be effective in a randomized
placebo-controlled study [4, 5]. From a case report,
bevacizumab had a profound effect on a patient with non-
bleeding vascular AVMs [6].

Conclusion

Bevacizumab was effective in this patient with anemia due
to severe HHT, also when given in intervals of 3 weeks. In
cases with severe visceral AVMs and/or severe intractable
and transfusion-dependent epistaxis due to HHT, we
recommend a 4.5-month treatment regime with 5 mg/kg
of bevacizumab, given in 3-week intervals.

@ Springer

Open Access This article is distributed under the terms of the
Creative Commons Attribution Noncommercial License which
permits any noncommercial use, distribution, and reproduction in
any medium, provided the original author(s) and source are
credited.

References

. Flieger D, Hainke S, Fischbach W (2006) Dramatic improvement in
hereditary hemorrhagic telangiectasia after treatment with the vascular
endothelial growth factor (VEGF) antagonist bevacizumab. Ann
Hematol 85(9):631-632

. Bose P, Holter JL, Selby GB (2009) Bevacizumab in hereditary
hemorrhagic telangiectasia. N Engl J] Med 360(20):2143-2144

. Mahoney EJ, Shapshay SM (2006) New classification of nasal
vasculature patterns in hereditary hemorrhagic telangiectasia. Am J
Rhinol 20(1):87-90

. Jameson JJ, Cave DR (2004) Hormonal and antihormonal therapy
for epistaxis in hereditary hemorrhagic telangiectasia. Laryngo-
scope 114(4):705-709

. Yaniv E, Preis M, Hadar T, Shvero J, Haddad M (2009)
Antiestrogen therapy for hereditary hemorrhagic telangiectasia: a
double-blind placebo-controlled clinical trial. Laryngoscope 119
(2):284-288

. Mitchell A, Adams LA, Macquillan G, Tibballs J, vanden
Driesen R, Delriviere L (2008) Bevacizumab reverses need for
liver transplantation in hereditary hemorrhagic telangiectasia.
Liver Transpl 14(2):210-213



	Anti-VEGF with 3-week intervals is effective on anemia in a patient with severe hereditary hemorrhagic telangiectasia
	Discussion
	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /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
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /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 true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /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 /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


