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SUMMARY: To study the effect of intravitreal avastin on systemic blood pressure in controlled hyperten-
sive patients.

This is a retrospective study to evaluate blood pressure changes in hypertensive patients with ischemic
ocular pathologies after a 0.05 ml (1.25 mg) intravitreal avastin injection. It included 40 patients with retinal
vascular diseases; their blood pressure was measured before the treatment (IVA) as a baseline, and then it was
measured after1 day, 1 week, 4 weeks, and then monthly for at least 3 months. All patients were given the same
concentration of avastin intravitreally (0.05 ml), and their blood pressure was measured in supine position
using the digital sphygmomanometer.

The elevation in blood pressure was noted in 90% of the patients from the baseline on the first day postin-
jection. No significant changes were observed on blood pressure in 1 week, 4 weeks, and other readings postin-
jection.

Treating ocular vascular diseases with intravitreal avastin is safe in controlled hypertensive patients.
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INTRODUCTION

Avastin (bevacizumab) is an angiogenesis inhibitor

drug that acts on protein called vascular endothelial

growth factor (VEGF); this protein is important in the

formation of new blood vessels. It is a recombinant

human monoclonal antibody against VEGF, and has

been used systemically for the treatment of certain

tumors (1), including colorectal carcinoma, renal cell

carcinoma, and breast carcinoma, and intravitreally for

the treatment of certain ocular vascular diseases such

as diabetic retinopathy (2), retinal vascular occlusion

(3), choroidal neovascularizations (age-related macular

degeneration) (4), neovascular glaucoma, and retinopa-

thy of prematurity (5).

One of the common complications of systemic

avastin treatment is hypertension (6). The mechanism

by which the anti-VEGF drugs increase the systemic

blood pressure is incompletely understood, but it is

believed to be that VEGF increases nitric oxide (NO)-

synthase expression by the activation of protein

kinase-C pathway and leads to increase in arterial

pressure. Other systemic complications include the fol-

lowings: cerebrovascular accident, myocardial infarc-

tion, transient ischemic attack, deep vein thrombosis,
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delay in wounds healing, gastrointestinal perforation,

and serious bleeding.

Side effects of intravitreal bevacizumab injection

are rare (7), which include transient elevation in

intraocular pressure (IOP),  infections (endophthalmi-

tis), uveitis, vitreous hemorrhage, and retinal detach-

ment (tractional or rhegmatogenous).

The patients were graded according to the blood

pressure values described in 1999 WHO–ISH guideline

for the management of hypertension (Table 1) (8).

This study was carried out to evaluate the effect of

intravitreal avastin treatment on systemic blood pres-

sure in patients with controlled hypertension, keeping

in mind the difference in avastin concentration between

intravitreal and systemic administrations. 

MATERIALS AND METHODS

Forty patients, presented in our clinic in King Hussein

Medical Centre from March to August 2011, were included in

this study. They had ocular vascular diseases such as prolifer-

ative diabetic retinopathy, central retinal vein occlusion,

chronic macular edema, and age-related macular degenera-

tion. All patients underwent complete ophthalmic examination,

including Snellen visual acuity measurements, slit-lamp eval-

uation, and a biomicroscopic fundus examination. Fluorescein

fundus angiography with or without optical coherence tomog-

raphy were used to confirm the diagnosis. These patients had

controlled hypertension. The exclusion criteria includes non-

hypertensive patients, uncontrolled hypertensive patients, and

patients with glaucoma.  

The same technique was used with all patients for the

blood pressure measurement. The patients were allowed to sit

for almost half-an-hour in a quiet room before beginning blood

pressure measurement, using the digital sphygmomanometer

with the ideal cuff, while the patient in the supine position.

Blood pressure was measured just before bevacizumab injec-

tion (baseline), and repeated on day 1, week 1, week 4, and

monthly thereafter for 3 months.

Any patient with systolic blood pressure of >140 mmHg

and/or diastolic blood pressure >90 mmHg as a baseline meas-

urement was excluded and referred to an internist for further

evaluation.

Each patient in this study had a single intravitreal beva-

cizumab injection (0.05 ml, 1.25 mg). The eye was topically

anesthetized with topical eye drop (tetracaine), and povi-

done–iodine (5%) drops were applied over the ocular surface

for at least 2 min. Then povidone–iodine (10%) scrub was per-

formed on the eyelids and lashes, and a sterile speculum was

placed between the lids. An amount of 0.05 ml (1.25mg) of

Bevacizumab (Avastin) was injected through the pars plana

(3.5 mm posterior to the limbus) into the vitreous cavity using

a 30-gauge needle. Following the procedure, light perception

was evaluated to rule out the central retinal artery occlusion.

Then, all patients were instructed to apply topical antibiotics to

the injected eye four times a day for 1 week. The possible side

effects of this procedure were explained to all patients.

RESULTS
Forty patients (23 males and 17 females) pre-

sented in our clinic over a period of 6 months were
involved in this study, and they received single dose of

Table 1: Definitions and Classification of Blood Pressure Levels.

Category Systolic Diastolic

(mmHg) (mmHg)

Optimal <120 <80

Normal <130 <85

High – Normal 130–139 85–89

Grade 1 Hypertension ("mild") 140–159 90–99

Grade 2 Hypertension ("moderate") 160–179 100–109

Grade 3 Hypertension ("severe") 180 110
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intravitreal avastin. Most of them, i.e., 19 patients, had
diabetic retinopathy, 11 patients had choroidal neovas-
cularization, 7 patients had retinal vein occlusion, and
3 patients had macular edema due to ocular diseases
or surgeries other than that mentioned above (Table 2).  

No ocular complications occurred during and/or
after this procedure except that three patients had sub-
conjuctival hemorrhage.  

DISCUSSION
One of the recently used drugs by ophthalmologist

is bevacizumab in treating neovascular eye diseases,
which includes: diabetic retinopathy, retinal vascular
occlusion, choroidal neovascularizations (age-related
macular degeneration), neovascular glaucoma, and
retinopathy of prematurity. Intravitreal bevacizumab is
given without significant intraocular toxicity.

In our study, we noted that there is a mild increase
in blood pressure on the first day postinjection (Table

3); this might be explained by emotional stress associ-
ated with this procedure rather than a side effect of
bevacizumab, because the avastin peak serum level
ranged from 5 to 8 days postinjection (9). 

Many studies wereperformed on intravitreal beva-
cizumab side effects; systemic side effects of avastin
was avoided in this route of administration (intravitreal).
Local side effects of this procedure were studied in
many centers. Some of these showed changes in IOP
(10), endophthalmitis (11), tractional retinal detachment
(12), uveitis (13), and visual hallucination (14) in con-
trast to our study, which showed that there were only
subconjuctival hemorrhage.

Systemic blood pressure changes were also stud-
ied after this procedure. Most of these studies showed
that intravitreal bevacizumab injection is safe in terms
of its effect on BP, regardless of ocular pathology as in
the study done by Chung et al. in Republic of Korea
(15). Their study had the same conclusion as that in

Table 2: Gender Distribution of Ocular Pathology.

Ocular pathology Males Females Total

Diabetic retinopathy 11 8 19

Choroidal neovascularization 5 6 11

Retinal vein occlusion 4 3 7

Macular edema* 3 0 3

Total 23 17 40

*Caused by uveitis, ocular surgeries, and medications side effects.

Table 3: Blood Pressure Changes According to Ocular Pathology Groups.

OP baseline 1 day 1 week 1 month 2 months 3 months

DR S  125 ± 11 129 ± 19 130 ± 13 127 ± 9 131 ± 12 124 ± 15

D    77 ± 9 80 ± 12 79 ± 11 81 ± 10 78 ± 13 82 ± 6

CNV S  131 ± 12 135 ± 16 129 ± 13 132 ± 16 130 ± 9 128 ± 11 

D    79 ± 11 84 ± 13 80 ± 6 81 ± 9 78 ± 8 79 ± 7

RVO S  128 ± 15 131 ± 19 130 ± 10 133 ± 12 129 ± 15 130 ± 14

D    81 ± 10 83 ± 12 80 ± 10 82 ± 11 79 ± 12 78 ± 9

MO S  133 ± 17 132 ± 16 129 ± 17 130 ± 13 132 ± 16 131 ± 14

D    83 ± 8 82 ± 9 80 ± 12 79 ± 9 81 ± 7 82 ± 8

S: systolic, D: diastolic, OP: ocular pathology, DR: diabetic retinopathy, CNV: choroidal neovascularization, RVO: retinal vein occlusion, and 

MO: macular edema. 
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our study. Another study in Turkey by Rasier et al.
showed that there is a risk of disregulation of blood
pressure levels or persistence of hypertension in
hypertensive patients after intravitreal bevacizumab
injections (16).

CONCLUSION
From our study and other studies performed on

this subject, we noted that it is safe to give intravitreal
bevacizumab to patients with controlled hypertension,
regardless of ocular pathology.

REFERENCES 
1. Ferrara N, Hillan KJ, Gerber HP, Novotny W. Discovery and

development of bevacizumab, an anti-VEGF antibody for treating

cancer. Nat Rev Drug Discov 2004; 3: 391–400. 

2. Arevalo JF, Fromow-Guerra J, Quiroz-Mercado H, et al. Pri-

mary intravitreal bevacizumab (Avastin) for diabetic macular

edema.Ophthalmology 2007; 114: 743–750. 

3. Gündüz K, Bakri SJ. Intravitreal bevacizumab for macular

edema secondary to branch retinal vein occlusion. Eye 2008; 22:

1168–1171. 

4. Rich RM, Resenfeld PJ, Puliafito CA et al. Short-term safety

and efficacy of intravitreal bevacizumab (Avastin) for neovascular

age-related macular degeneration. Retina 2006; 26: 495–511. 

5. Azad, Rajvardhan; Chandra, Parijat "Intravitreal beva-

cizumab in aggressive posterior retinopathy of prematurity". Indian

Journal of Ophthalmology (2007) 55 (4): 319.

6. Kernt M, Neubauer AS, Kampik A. Intravitreal bevacizumab

(Avastin) treatment is safe in terms of intraocular and blood pres-

sure. Acta Ophthalmol Scand 2007; 85: 119–120.

7. Fung AE, Rosenfeld PJ, Reichel E. The international intrav-

itreal bevacizumab safety survey: using the internet to assess drug

safety worldwide. Br J Ophthalmol 2006; 90: 1344–1349.

8. Guidelines Subcommittee. 1999 World Health Organization

International Society of Hypertension Guidelines for the Manage-

ment of Hypertension. J Hypertens 1999; 17: 151–183. 

9. Ziemssen F, Zhu Q , Peters S, Grisanti S, El Wardani M,

Szurman P et al. Intensified monitoring of circadian blood pressure

and heart rate before and after intravitreous injection of beva-

cizumab: preliminary findings of a pilot study. Int Ophthalmol 2009;

29: 213–224. 

10. FALKENSTEIN, IRYNA A. CHENG et al. Changes of

Intraocular Pressure After Intravitreal Injection of Bevacizumab

(Avastin) October 2007 - Volume 27 - Issue 8 - pp 1044-1047.

11. MASON, JOHN O, MILTON et al. Incidence of Acute

Onset Endophthalmitis Following Intravitreal Bevacizumab (Avastin)

Injection April 2008 - Volume 28 - Issue 4 - pp 564-567.

12. Arevalo JF, Maia M, Flynn HW et al. Tractional retinal

detachment following intravitreal bevacizumab (Avastin) in patients

with severe proliferative diabetic retinopathy. Br J Ophthalmol 2008;

92:213-216.

13. PIERAMICI, DANTE J, AVERY et al. Case of Anterior

Uveitis After Intravitreal Injection of Bevacizumab. September 2006

- Volume 26 - Issue 7 - pp 841-842.

14. Mitrut I, Chua P, Aslam T et al. Short-term changes of

visual hallucinations after intravitreal injection of ranibizumab in

neovascular age-related macular degeneration. Eye (2010) 24,

1825.

15. Chung YR, Lee K, Cho EH  et al. Blood pressure changes

after intravitreal bevacizumab in patients grouped by ocular pathol-

ogy. Eye (2010) 24, 1320–1324.

16. Rasier R, Artunay O, Yuzbasioglu E et al. The effect of

intravitreal bevacizumab (avastin) administration on systemic

hypertension. Eye (2009) 23, 1714–1718.

Correspondence:
Dr M. Al-Droos,
Department of Ophthalmology,
Royal Medical Services
Amman, JORDAN.
e-mail: aldroos1975@yahoo.com



<<
  /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


