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Case Report

Abstract
Introduction: This study reports a case of bevacizumab administered to treat choroidal 

neovascularisation in a woman later discovered to be pregnant. Clinical Picture: A 25-year-old 
pregnant woman developed myopic choroidal neovascularisation in both eyes. Treatment: Both 
eyes were treated with a total of 3 intravitreal injections of bevacizumab sequentially. Outcome: 
Vision improved signifi cantly in both eyes. There were no evident pregnancy-related compli-
cations at 1 year postpartum. Conclusion: Although anti-vascular endothelial growth factor 
(VEGF) therapy did not result in any detectable short-term adverse event in this mother and 
baby, the potential toxicity of these agents must be carefully considered in pregnant patients.
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Introduction
The recognition that vascular endothelial growth factor 

(VEGF) plays an important role in the pathogenesis of 
neovascular age-related macular degeneration (NVAMD) 
has led to the development of several intravitreal 
anti-angiogenic therapeutics. Ranibizumab (Lucentis, 
Genentech, San Francisco, USA) and pegaptanib (Macugen, 
OSI/Eyetech Pharmaceuticals, New York, USA) have been 
FDA-approved for the treatment of all forms of NVAMD in 
the United States, while bevacizumab (Avastin, Genentech) 
is gaining wide acceptance as an off-label therapy. All 3 
may have effi cacy against choroidal neovascularisation 
secondary to pathologic myopia.1-3

Both bevacizumab and ranibizumab intravitreal injections 
may have effects outside of the intended treatment 
eye.4-6 While NVAMD is found in an older population, 
younger women of reproductive age develop choroidal 
neovascularisation from various aetiologies such as myopia 
(mCNV) or punctate inner choroidopathy.7 The use of 
VEGF-inhibitors is also on the rise in the treatment of 
ischaemic retinal diseases, including diabetic retinopathy 
and retinal vein occlusion, that are not infrequently 
diagnosed in younger patients. However, VEGF has 
important biological roles outside of the eye, including 
during various stages of pregnancy. We report a case of 

inadvertent, off-label treatment of mCNV with bevacizumab 
and discuss the underlying basis for concern with a potential 
for medicolegal complications.

Case Report
A 25-year-old gravid 1, para 1 complained of 

metamorphopsia in the left eye for 2 to 3 days. At the time, 
her baby was 3 months old and was vaginally delivered 
without complications. She continued to breastfeed at the 
time of presentation but was gradually weaning off. The 
best corrected visual acuity (BCVA) was 20/60 right eye 
(OD) and 20/40 left eye (OS) with spherical equivalent 
of -18.5D in both eyes (OU). Ocular examination was 
unremarkable except for subtle subretinal haemorrhages in 
both maculae and tigroid fundi. Fluorescein angiography 
revealed areas of subfoveal choroidal neovascularisation 
in both maculae. After discussing the risk and benefi ts of 
treatment, including photodynamic therapy with verteporfi n 
(Visudyne, Novartis) and the anti-VEGF intravitreal 
therapies, the patient elected an initial period of observation. 
A month later, BCVA had declined to 20/60 OU but she 
had not noticed any progression of symptoms. She was 
advised to wean off breastfeeding as quickly as possible and 
to avoid pregnancy. A week later, she reported decreased 
vision in both eyes, with BCVA of 20/200 OD and 20/60-2 
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OS. Fundus examination and optical coherence tomography 
(OCT) revealed mild macular oedema and persistence of 
subretinal haemorrhage OU. She had stopped breastfeeding 
and agreed not to resume. After repeat discussion of the 
risks, benefi ts and alternatives, she declined photodynamic 
therapy. In addition, due to limitations of insurance 
coverage, she declined ranibizumab and pegaptanib, 
but expressed an interest in the much less expensive 
bevacizumab therapy. She was carefully counselled that 
the treatment was not approved for intraocular use, and 
there were no randomised clinical trial data to support 
its safety and effi cacy. Nonetheless, the patient wished to 
proceed with this treatment, and received bevacizumab 1.25 
mg intravitreal injection in both eyes, performed 1 week 
apart. Six weeks later, BCVA had improved to 20/30 in 
both eyes, with resolution of subretinal haemorrhage and 
macular oedema OD and persistence of trace subretinal 
hemorrhage OS. She had not resumed breastfeeding, and 
stated that she was not pregnant. Intravitreal bevacizumab 
injection was repeated on the left eye. Three weeks later, 
the patient reported a positive pregnancy test, with the last 
menstrual period 5 weeks prior. Small subretinal scars were 
beginning to form in both maculae, and BCVA was 20/40 
OU. Fortunately, without further treatment, her BCVA 
remained stable with no change in the minimal residual 
metamorphopsia. She also reported no pregnancy-related 
complications such as pre-eclampsia or preterm labour. The 
patient delivered a healthy 3.17-kg baby girl vaginally at 
39 weeks gestation. Three weeks after delivery her BCVA 
remained 20/30 in both eyes, and the infant exhibited no 
developmental abnormalities. The mother and infant were 
followed for another 12 months and were not found to have 
any adverse effects.

Discussion
VEGF is a growth factor for angiogenesis and a regulator 

of vascular permeability.8-10 The VEGF gene family consists 
of VEGF-A, VEGF-B, VEGF-C, VEGF-D, and placental 
growth factor (PlGF). They have varying affi nities for the 
3 known VEGF receptor kinases — VEGFR1 (fms-like 
tyrosine kinase-1 or Flt-1), VEGFR2 (fetal liver kinase-1 
and kinase domain region or Flk/KDR), and VEGFR3.11,12 
VEGF-A is the target of the current anti-VEGF intravitreal 
therapies. It confers its biological activities by binding to 
VEGFR1 and VEGFR2 receptors, and has 9 known isoforms.

Recent studies suggest that hypertension is a disease of 
inadequate or abnormal response to angiogenic growth 
factors such as VEGF and PlGF.13 Two clinical models have 
demonstrated a link between inhibition of angiogenic growth 
factor activity and hypertension.13 A recent study suggests 
that both systolic and diastolic blood pressures may rise 
3 weeks after a single 1.25 mg bevacizumab intravitreal 

injection.14 This phenomenon occurs in as early as 1 week 
after injection and persists at 6 weeks in patients with pre-
existing hypertension.14 

Pre-eclampsia (hypertension and proteinuria during 
pregnancy, usually in the third trimester) is accompanied 
by high circulating levels of soluble VEGFR1, which forms 
inactive complexes with VEGF and PlGF.13 Therefore, 
pre-eclampsia may also be a manifestation of inadequate 
angiogenic growth factor activities. Pharmacological 
inhibition of VEGF decreases the levels of circulating 
angiogenic growth factors, thus potentially increasing the 
risk of pre-eclampsia. In fact, 2 common side-effects of 
intravenous bevacizumab are hypertension and proteinuria. 
Vasculogenesis, the formation of de novo blood vessels in 
the developing embryo, are also mediated by VEGF-A and 
PlGF.15 Therefore, anti-VEGF agents may infl uence both 
the mother and the fetus, and their effects may depend on 
the age of the fetus. Our patient, who received bevacizumab 
injections around the time of fetal conception, would not 
have been at risk for pre-eclampsia at that time. However, 
the vasculogenesis of the fetus, if anti-VEGF agents were 
used during critical phases of fetal development, could be 
adversely affected.

The critical roles of VEGF-A and PlGF in choroidal 
neovascularisation and in other ischaemic retinal diseases are 
well-known.16-18 Intravitreal injection of bevacizumab and 
ranibizumab, which are antibodies or antibody fragments 
against VEGF-A, appears to have effects in the contralateral 
eye.4,6 The underlying mechanism has not been precisely 
defi ned, but it is believed that bevacizumab may escape into 
the systemic circulation after intravitreal injection, possibly 
through an active transport mechanism.19 Bevacizumab 
can be detected in serum 1 day after intravitreal injection 
and remains stable for 7 days.19 The aqueous half-life of 
a single 1.5 mg intravitreal injection of bevacizumab in a 
non-vitrectomized human eye is approximately 9.82 days.20 
In a rabbit model, unlike bevacizumab, ranibizumab was 
not detected in serum after 0.5 mg intravitreal injection.21 
However, the possible increased propensity for arterial 
thrombo-embolic events in patients receiving intravitreal 
ranibizumab injections suggests that it too may escape into 
systemic circulation.22,23 Because multiple injections are 
often necessary, inhibition of VEGF-A for the treatment of 
retinal diseases can potentially affect the developing embryo 
and the mother for a prolonged period of time. The amount 
of anti-VEGF antibodies needed to impact pregnancy and 
whether they are excreted in breast milk are unknown. 
Although the risk to fetuses or infants remains theoretical, 
it cannot be ignored because the consequences of abnormal 
fetal development are so devastating. Until more safety data 
in humans are available, pregnancy tests and counselling 
should be considered routinely for women of reproductive 
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age who may require intravitreal anti-VEGF therapy.
While ranibizumab and bevacizumab are currently 

the most common treatments for age-related choroidal 
neovascularisation in the United States, alternatives 
include photodynamic therapy with verteporfin and 
intravitreal pegaptanib injections. Verteporfi n, similar to 
ranibizumab and bevacizumab, is designated Pregnancy 
Category C (Animal studies demonstrated teratogenicity 
in the fetus, but there are no adequate studies in humans. 
However, potential benefi ts may warrant use in pregnant 
women despite risks under some circumstances)  (Source: 
verteporfi n, ranibizumab, and bevacizumab product inserts). 
Photodynamic therapy as a class has been reported to 
cause DNA damage (Source: verteporfi n product insert). 
Pegaptanib, an aptamer which selectively inhibits the VEGF-
165 isoform involved in pathogenesis and is designated 
Pregnancy Category B (no teratogenicity in mice, but human 
studies are not yet available), may theoretically be a safer 
alternative in a young adult. This is because VEGF appears 
to have important roles in potentiating cellular adaptation 
to retinal ischaemia and in neuro-protection by reducing 
apoptosis.24 Pan-VEGF inhibition with ranibizumab or 
bevacizumab, especially if repeated intravitreal injections 
are required, may have signifi cant long-term consequences. 
For young female patients of reproductive age, the off-label 
use of anti-VEGF agents should be considered carefully. 
Educating the patient and documenting the discussion of 
such additional risks would appear critical in this clinical 
setting. 

REFERENCES
 1. Chan WM, Lai TY, Liu DT, Lam DS. Intravitreal bevacizumab (avastin) for 

myopic choroidal neovascularization: six-month results of a prospective 
pilot study. Ophthalmology 2007;114:2190-6.

 2. Bennett MD, Yee W. Pegaptanib for myopic choroidal neovascularization 
in a young patient. Graefes Arch Clin Exp Ophthalmol 2007;245:903-5. 

 3. Silva RM, Ruiz-Moreno JM, Nascimento J, Carneiro A, Rosa P, Barbosa 
A, et al. Short-term effi cacy and safety of intravitreal ranibizumab for 
myopic choroidal neovascularization. Retina 2008;28:1117-23.

 4. Avery RL, Pearlman J, Pieramici DJ, Rabena MD, Castellarin AA, 
Nasir MA, et al. Intravitreal bevacizumab (Avastin) in the treatment of 
proliferative diabetic retinopathy. Ophthalmology 2006;113:1695.e1-15.

 5. Rosenfeld PJ, Rich RM, Lalwani GA. Ranibizumab: phase III clinical 
trial results. Ophthalmol Clin North Am 2006;19:361-72.

 6. Wu Z, Sadda SR. Effects on the contralateral eye after intravitreal 
bevacizumab and ranibizumab injections: a case report. Ann Acad Med 
Singapore 2008;37:591-3.

 7. Rosen E, Rubowitz A, Ferencz JR. Exposure to verteporfi n and 
bevacizumab therapy for choroidal neovascularization secondary to 
punctate inner choroidopathy during pregnancy. Eye 2009;23:1479.

 8. Senger DR, Galli SJ, Dvorak AM, Perruzzi CA, Harvey VS, Dvorak 
HF. Tumor cells secrete a vascular permeability factor that promotes 
accumulation of ascites fl uid. Science 1983;219:983-5.

 9. Leung DW, Cachianes G, Kuang WJ, Goeddel DV, Ferrara N. Vascular 
endothelial growth factor specifi c for vascular endothelial cells. Science 
1989;246:1306-9.

1 0.  Ferrara N, Henzel WJ. Pituitary follicular cells secrete a novel heparin-
binding growth factor specifi c for vascular endothelial cells. Biochem 
Biophys Res Commun 1989;161:851-8.

11.  Ferrara N, Gerber HP, LeCouter J. The biology of VEGF and its receptors. 
Nat Med 2003;9:669-76.

12.  Karkkainen MJ, Makinen T, Alitalo K. Lymphatic endothelium: a new 
frontier of metastasis research. Nat Cell Biol 2002;4:E2-5.

13. Sane DC, Anton L, Brosnihan KB. Angiogenic growth factors and 
hypertension. Angiogenesis 2004;7:193-201.  

14.  Rasier R, Artunay O, Yuzbasioglu E, Sengul A, Behcecioglu H. The 
effect of intravitreal bevacizumab (Avastin) administration on systemic 
hypertension. Eye 2009;23:1714-8.

15.  Demir R, Kayisli UA, Cayli S, Huppertz B. Sequential steps during 
vasculogenesis and angiogenesis in the very early human placenta. 
Placenta 2006;27:535-9.

16.  Rakic JM, Lambert V, Devy L, Luttun A, Carmeliet P, Claes C, et al. 
Placental growth factor, a member of the VEGF family, contributes to 
the development of choroidal neovascularization. Invest Ophthalmol Vis 
Sci 2003;44:3185-93.

17.  Aiello LP, Avery RL, Arrigg PG, Keyt BA, Jampel HD, Shah ST, et al. 
Vascular endothelial growth factor in ocular fl uid of patients with diabetic 
retinopathy and other retinal disorders. N Engl J Med 1994;331:1480-7.

18.  Kvanta A, Algvere PV, Berlin L, Seregard S. Subfoveal fi brovascular 
membranes in age-related macular degeneration expresses vascular 
endothelial growth factor. Invest Ophthalmol Vis Sci 1996;37:1929-34.

19.  Heiduschka P, Fietz H, Hofmeister S, Shultheis S, Mack AF, Peters S, 
et al. Penetration of bevacizumab through the retina after intravitreal 
injection in the monkey.  Invest Ophthalmol Vis Sci 2007;48:2814-23.

20.  Krohne TU, Eter N, Holz FG, Meyer CH. Intraocular pharmacokinetics 
of bevacizumab after a single intravitreal injection in humans. Am J 
Ophthalmol 2008;146:508-12.

21.  Bakri SJ, Snyder MR, Reid JM, Pulido JS, Ezzat MK, Singh RJ. 
Pharmacokinetics of intravitreal ranibizumab (Lucentis). Ophthalmology 
2007;114:2179-82. 

22.  Press Release from SAILOR trial to Healthcare Providers. Available 
at: http://www.gene.com/gene/products/information/pdf/healthcare-
provider-letter.pdf. Accessed 6 July 2009.

23.  Rosenfeld PJ, Rich RM, Lalwani GA. Ranibizumab: phase III clinical 
trial results. Ophthalmol Clin North Am 2006;19:361-72.

24. Nishijima K, Ng YS, Zhong L, Bradley J, Schubert W, Jo N, et al. Vascular 
endothelial growth factor-A is a survival factor for retinal neurons and a 
critical neuroprotectant during the adaptive response to ischemic injury. 
Am J Pathol 2007;171:53-67.


