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Retinal vein occlusion (RVO) is considered as a rare site
vein thrombosis. However, the estimated incidence of RVO
ranges between 0.53 and 1.6/1000 persons/year, an inci-
dence that is comparable to that of “more usual” venous
thromboembolic events, such as deep vein thrombosis of
the lower limbs and pulmonary embolism [1, 2]. Further-
more, RVO is one of the major causes of unilateral visual
loss, and it seems to be associated with a significantly
increased long-term risk of cardiovascular morbidity and
mortality [3, 4]. Unfortunately, despite this clear epide-
miological and clinical burden, there is a substantial lack of
adequate clinical studies upon RVO patients, and the
optimal management of this disease remains a major unmet
clinical need.

In this issue of Internal and Emergency Medicine, Mar-
cucci et al. [5] provide an exhaustive review on the patho-
genesis and management of RVO, with a particular focus on
the role of the internist. The interaction between ophthal-
mologists and internists or vascular specialists is indeed
crucial in the light of the main therapeutic goals for these
patients. After objective diagnosis of RVO, internists should
assist ophthalmologists in the general assessment of the
patients, with the aim of identifying non-ocular causes of
RVO, to define the risk for subsequent cardiovascular events,
and to evaluate the risk to benefit ratio of antithrombotic
therapies aimed at improving visual acuity, preventing local
complications, and preventing long-term events.

Based on the current evidence, Marcucci et al. [5] pro-
pose a long list of diagnostic tests for this general work up,
and have suggested potential therapeutic strategies.
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Although the role of some of the proposed tests is far from
being proven in this setting (e.g. echocardiography, eval-
uation for autoimmunity, most thrombophilic tests, hemo-
rheological studies), this call for action for the internist
should not be underestimated because a well-structured
diagnostic work up may indeed result in an improvement in
the prognosis of these patients. Ideally, the proposed tests
should be organized in a multi-step approach, with a first
step that is common to all patients, including routine lab-
oratory tests and blood pressure measurement, and sub-
sequent steps that are differentiated according to the age of
the patients and on the results of first level tests. Over the
next few years, we should aim to validate similar approa-
ches by means of adequately designed clinical studies. In
these studies, the number of included patients with previ-
ously unknown cardiovascular risk factors (i.e. arterial
hypertension, hyperglycemia, dyslipidemia), withknown,
but inadequately controlled cardiovascular risk factors, and
with asymptomatic cardiovascular disease (e.g. athero-
sclerotic plaques in the carotid arteries) should be calcu-
lated. Available cardiovascular risk scores can then be used
as surrogate end-points to calculate the number needed to
screen to identify one high-risk patient among patients with
RVO. Subsequently, prospective, controlled studies should
determine whether the detection and management of these
and other systemic risk factors for RVO effectively reduce
the risk of recurrences. Unfortunately, the rates of recur-
rence of RVO are still poorly defined, and thus a good
estimate of the sample size required for similar studies is
currently not feasible.

The direct management of sight-threatening complica-
tions in patients with RVO primarily involves the ophthal-
mologist with the potential application of different
strategies including surgical approaches, laser therapy, the
administration of intravitreal steroids or hemodilution, and
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other promising treatments such as intravitreal anti-vascular
endothelial growth factor drugs [3, 4, 6-9]. This manage-
ment should also involve the internist when it comes to the
choice of an antithrombotic drug, for both the short and the
long-term treatment of RVO. To date, none of the several
proposed therapeutic approaches is supported by good
quality evidences. However, antiplatelet and anticoagulant
drugs are commonly used in clinical practice based on some
biological plausibility because: with antiplatelet agents
RVO is commonly associated with cardiovascular risk
factors; with anticoagulant drugs the thrombotic event
occurs in the venous system; venous stasis is one of the
major provoking factors for venous thrombosis; and venous
stasis is likely also one of the main mechanisms for thrombi
occurring in the retinal veins. Thus, at least theoretically,
anticoagulant drugs may be effective for the acute phase
treatment of RVO, and antiplatelet agents may be effective
for the long-term secondary prevention of both recurrences
and cardiovascular disease, at least in some patient groups.

In a recent systematic review of the literature, we find
only one placebo controlled study with ticlopidine, two
studies comparing intravenous fibrinolytic therapy fol-
lowed by warfarin or aspirin with either hemodilution or no
treatment, and three studies comparing therapeutic doses of
low molecular weight heparin (LMWH) with low-dose
aspirin in the acute phase treatment of RVO [10]. All
studies report partial improvement of visual acuity, but
studies comparing LMWH with aspirin suggest that anti-
coagulant treatment may be more effective than antiplatelet
treatment in the first few weeks after RVO, in particular if
the occlusion involves the central retinal vein [11-13]. The
results of these three studies were subsequently meta-ana-
lyzed, and LMWH shows a visual acuity improvement at
6 months (—0.23 logMAR units or 2 lines), and a 78% risk
reduction for developing adverse ocular outcomes with no
increased risk of vitreous hemorrhage [14]. Studies are
highly heterogeneous in terms of inclusion and exclusion
criteria, timing between onset of symptoms and first
treatment dose, and in the definition of study end-points.
Moreover, all studies have some major limitations,
including the small sample size and the imbalance in our
study between patients with central and branch RVO.
Finally, it must be acknowledged that no randomized
controlled study has compared anticoagulant treatment
with placebo. In our study, this was originally planned, but
it turned out not to be possible because in many partici-
pating centers the administration of placebo was consid-
ered unethical, despite the lack of solid evidences to
support the use of antithrombotic drugs.

However, these studies provided for the first time some
important background information for the design of future
studies, which are now warranted to confirm these pre-
liminary observations. Several issues will need to be
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considered when designing future studies on the acute
phase treatment of RVO. These include the maximum
delay allowed between the onset of symptoms and the
starting of treatment, since timely starting of the therapy
may greatly impact its chances of success; the stratification
of patients according to the site of RVO, or the inclusion of
patients with central RVO only, since this may be the
group that benefits the most from antithrombotic drugs; the
stratification of patients according to the type of RVO
(ischemic vs. non-ischemic), since an initial stratification
can improve the assessment of the clinical outcomes; and a
general agreement on a commonly accepted and easily
reproducible definition of the primary efficacy outcome,
since several parameters have been proposed for the eval-
uation of efficacy, including visual acuity, visual field, and
the results of fluorescein angiography.

In addition to new studies on the acute phase treatment
of RVO, clinical trials aimed at the assessment of long-
term secondary prevention therapeutic strategies should
also be planned. In addition to LMWH for the first few
weeks of treatment, and antiplatelet agents for long-term
secondary prevention, the role of new anticoagulant drugs
including direct Factor Xa and direct thrombin inhibitors
for both the acute and long-term treatment may be worthy
of exploration.

Conflict of interest None.

References

1. Klein R, Klein BE, Moss SE, Meuer SM (2002) The epidemi-
ology of retinal vein occlusion: the Beaver Dam Eye Study. Trans
Am Ophthalmol Soc 98:133-143

2. White RH (2003) The epidemiology of venous thromboembo-
lism. Circulation 107:14-18

3. Rehak M, Wiedemann P (2010) Retinal vein thrombosis: patho-
genesis and management. J Thromb Haemost 8:1886-1894

4. Wong TY, Scott IU (2010) Retinal-vein occlusion. N Eng J Med
363:2135-2144

5. Marcucci R, Sofi F, Grifoni E, Sodi A, Prisco D (2011) Retinal
vein occlusions: a review for the internist. Intern Emerg Med.
doi:10.1007/s11739-010-0478-2

6. Shahid H, Hossain P, Amoaku WM (2006) The management of
retinal vein occlusion: is interventional ophthalmology the way
forward? Br J Ophthalmol 90:627-639

7. Mohamed Q, McIntosh RL, Saw SM, Wong TY (2007) Inter-
ventions for central retinal vein occlusion: an evidence-based
systematic review. Ophthalmology 114:507-519

8. McIntosh RL, Mohamed Q, Saw SM, Wong TY (2007) Inter-
ventions for branch retinal vein occlusion: an evidence-based
systematic review. Ophthalmology 114:835-854

9. Parodi MB, Lanzetta P, Guarnaccia G, Friberg T (2003) Surgical
treatments of central retinal vein occlusion. Semin Ophthalmol
18:142-146

10. Squizzato A, Manfredi E, Bozzato S, Dentali F, Ageno W (2010)
Antithrombotic and fibrinolytic drugs for retinal vein occlusion: a
systematic review and a call for action. Thromb Haemost
103:271-276


http://dx.doi.org/10.1007/s11739-010-0478-2

Intern Emerg Med (2011) 6:293-295

295

11.

12.

Ageno W, Cattaneo R, Manfredi E, Chelazzi P, Venco L, Ghir-
arduzzi A, Cimino L, Filippucci E, Ricci AL, Romanelli D,
Incorvaia C, D’ Angelo S, Campana F, Molfino F, Scannapieco G,
Rubbi F, Imberti D (2010) Parnaparin versus aspirin in the
treatment of retinal vein occlusion. A randomized, double blind,
controlled study. Thromb Res 125:137-141

Farahvash MS, Farahvash MM, Moradimogadam M, Moham-
madzadeh S (2008) Long-term effect of dalteparin in the pre-
vention of neovascularization of iris in recent-onset central retinal
vein occlusion. Arch Iran Med 11:539-543

13.

14.

Farahvash MS, Moradimogadam M, Farahvash MM, Moham-
madzadeh S, Mirshahi A (2008) Dalteparin versus aspirin in
recent-onset branch retinal vein occlusion: a randomized clinical
trial. Arch Iran Med 11:418-422

Lazo-Langner A, Hawell J, Ageno W, Kovacs MJ (2010) Low
molecular weight heparin for the treatment of retinal vein
occlusion: a systematic review and meta-analysis of randomized
trials. Haematologica 95:1587-1593

@ Springer



	Retinal vein occlusion: time for action has come
	Conflict of interest
	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
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /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 149
  /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 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 149
  /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 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 599
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /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.)
    /DEU <>
  >>
  /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 [595.276 841.890]
>> setpagedevice


