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A B S T R A C T   

Purpose: To determine the effectiveness of anti-vascular endothelial growth factor (VEGF) therapy in the setting 
of optic disc edema secondary to hematologic malignancies. 
Observations: The report features two patients (one male, one female) in their 70’s with biopsy proven hema
tologic malignancies who subsequently developed optic disc edema. The patients were commenced on a trial of 
successive intravitreal Aflibercept 2mg/0.05mL therapy. The best corrected visual acuity for patient 1 improved 
from 20/50 oculus dexter (OD) and 20/80 oculus sinister (OS), to 20/20 OD (4 lines Early Treatment of Diabetic 
Retinopathy Study (ETDRS)) and 20/32 OS (4 lines ETDRS). Similarly, patient 2’s best corrected visual acuity 
improved from 20/100 OU to 20/50 OD (3 lines ETDRS) and 20/40 OS (4 lines ETDRS) following initiation of 
treatment. In addition, optical coherence tomography imaging obtained before and after therapy demonstrated 
an improvement in both patient’s optic disc edema and cystoid macular edema. 
Conclusions and importance: The findings of this report suggest that in patients with a known hematologic ma
lignancy, optic disc edema and cystoid macular edema may be amenable to anti-VEGF treatment, especially if 
there are clinical and angiographic features of vascular endothelial growth factor overexpression.   

1. Introduction 

The disease pattern of hematologic malignancies can present within 
multiple organ systems including the eye and its related structures 
through systemic spread, through the side effects of hyperviscosity or via 
the overproduction of pro-inflammatory cytokines such as vascular 
endothelial growth factor (VEGF).1 The finding of both optic disc edema 
(ODE) and cystoid macular edema (CME) has been identified as an un
common ophthalmologic complication related to hematologic 
disorders.2 

The management of ocular disease secondary to plasma cell disor
ders typically involves systemic therapy such as plasmapheresis or 
immunomodulatory and chemotherapy agents targeting the underlying 
malignant process directly.3 The utility of anti-VEGF therapy remains an 

unknown factor in managing ODE and CME secondary to lymphoproli
ferative or myeloid disorders. We present two cases of patients with a 
hematologic malignancy where anti-VEGF therapy was used to suc
cessfully treat optic disc edema and visually significant CME. 

2. Findings 

2.1. Case 1 

A 73-year-old man with myelodysplastic syndrome with normal cy
togenetics was referred after a routine optometry exam detected 
swelling of the right optic disc and scattered intraretinal hemorrhages in 
both eyes (Fig. 1). The patient was asymptomatic at the time, and his 
best corrected visual acuity (BCVA) was 20/20 in both eyes, with no 
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afferent pupillary defect. The right optic disc was swollen, but the left 
had a well-defined disc margin (Fig. 2). There was no spontaneous 
venous pulsation in the right eye, but the central retinal vein was easily 
collapsible with minimal digital pressure. Both eyes showed mild cystoid 
macular edema (CME), more apparent in the right eye (Fig. 3). There 
were scattered peripheral retinal hemorrhages in both eyes but his ar
terioles and venules were of normal caliber. Fundus fluorescein angi
ography (FFA) showed normal arm-to-eye time (17 seconds) and normal 
arteriovenous transit time (3 seconds), precluding the diagnosis of 
retinal venous occlusion. Both discs showed petaloid leak at the macula 
(Fig. 4). There were no features of peripheral capillary non-perfusion in 
the periphery in either eye. 

Initial investigations demonstrated anemia, moderate neutropenia, 
and thrombocytopenia (hemoglobin 71 g/L, white cell count 1.4 × 109/ 
L, and platelets 47 × 109/L). There were no blasts in the peripheral 
blood to suggest leukemic transformation and no evidence of para
protein bands on protein electrophoresis, although there was rouleaux 
and red cell elongation with polychromasia. Magnetic resonance imag
ing (MRI) of the brain showed no evidence of optic nerve infiltration, 
and there was no space-occupying lesion or venous sinus thrombosis. 
Lumbar puncture was not performed due to the low platelet count, but 
the results of the blood film, imaging and bone marrow biopsy were 
consistent with myelodysplasia. 

Given his lack of symptoms, he was initially treated conservatively, 
but over the following six months, the patient reported difficulty 
reading, and his BCVA dropped to 20/50 in the right eye and 20/80 in 

the left. The right optic disc remained swollen, and optical coherence 
tomography (OCT) examination demonstrated increased CME bilater
ally. After consultation with his hematologist, plasmapheresis or 
immunomodulatory/chemotherapy agents were deemed to be 
inappropriate. 

Accordingly, a trial of intravitreal Aflibercept 2mg/0.05mL was 
commenced in both eyes as he had evidence of peripheral retinal hem
orrhages and leakage from the optic nerve capillaries on FFA, potentially 
suggesting vascular endothelial growth factor (VEGF) overexpression. 
One month after treatment, there was subjective visual improvement, 
and his BCVA was 20/63 in the right eye and 20/40 in the left (3 lines 
early treatment diabetic retinopathy study [ETDRS]), with considerable 
reduction in the CME. Five months after starting treatment, the patient’s 
visual acuity had improved to 20/20 in the right eye (4 lines ETDRS) and 
20/32 in the left (4 lines ETDRS), with a completely normal macular 
profile and nerve fiber layer on OCT. 

There was a recurrence of CME upon cessation of anti-VEGF therapy 
and thus treatment was reinstated on a ’treat and extend’ basis. At 31 
months after the initial Aflibercept treatment the patient’s visual acuity 
remained 20/25 in the right eye (5 lines ETDRS) and 20/20 in the left (4 
lines ETDRS), with no optic disc edema, but he still requires Aflibercept 
injections in both eyes every 12–16 weeks (Fig. 5). 

2.2. Case 2 

A 77-year-old woman known to have Waldenstrom 

Fig. 1. Widefield false color images of right (A) and left eye (B) of patient 1 showing disc edema in the right eye as well as bilateral peripheral intraretinal 
hemorrhages. 

Fig. 2. Infra-red imaging and optical coherence tomography of the nerve fiber layer in patient 1 showing thickening in the right eye.  
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Fig. 3. Central raster optical coherence tomography of right (A) and left (B) eyes of patient 1 showing bilateral central intraretinal cystic edema within the inner 
nuclear layers and a small blister of subretinal fluid in the right eye. 
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Fig. 4. Late phase fundus fluorescein angiography of right (A) and left (B) eyes of patient 1 showing disc leak and petaloid leak centrally.  

Fig. 5. Optical coherence tomography scans of the right (A) and left (B) eyes of patient 1 taken 31 months after commencing intravitreal Aflibercept treatment, 
showing a resolution of the patient’s optic disc edema. 
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macroglobulinemia (MYD88L265P mutation positive), complicated by 
peripheral neuropathy, renal infiltration, and B symptoms with a 
markedly elevated C-reactive protein (CRP) (135 mg/L) and IgM (19.7 
g/L), presented with a 12-month history of progressively worsening 
visual acuity in both eyes. Two months prior to presentation, she had 

completed Rituximab-based chemoimmunotherapy for worsening of 
lymphoma-related symptoms. At completion of systemic treatment, she 
was demonstrated to have achieved a complete metabolic response by 
FDG-PET scanning associated with moderate reduction in plasma par
aprotein and CRP levels. She had also received monthly intravenous 

Fig. 6. Color fundus photographs of right (A) and left (B) eyes of patient 2 showing disc edema bilaterally. The right eye also has a nerve fiber layer hemorrhage 
superior to the vascular arcade. 

Fig. 7. Central raster optical coherence tomography of right (A) and left (B) eyes of patient 2 showing bilateral central intraretinal cystic edema within the outer 
nuclear and inner nuclear layers. 
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immunoglobulin therapy as treatment for paraproteinaemic neuropa
thy. Her BCVA was 20/100 in each eye, and intraocular pressures were 
within normal limits. There was no evidence of intraocular inflamma
tion in either eye, and she had clear media. Ophthalmoscopy demon
strated bilateral optic disc edema (ODE) and CME (Fig. 6) which was 
confirmed on OCT (Fig. 7). FFA disclosed an arteriovenous transit of 5 
seconds and late frames showed disc leakage in both eyes, along with 
petaloid macular leakage (Fig. 8). Blood tests indicated mild neu
tropenia and thrombocytopenia with normal platelet morphology and 
hypomagnesemia (white cell count 3.3 × 109/L, platelets 129 × 109/L, 
magnesium 0.69 mmol/L). She had a raised erythrocyte sedimentation 
rate (98mm/hr) and CRP (77 mg/L), with a monoclonal IgM band (8 g/ 
L). 

MRI of the brain showed widespread pachymeningeal enhancement 
but no parenchymal involvement of the brain. Lumbar puncture was 
noncontributory, without evidence of leptomeningeal lymphoma. Due 
to the FFA findings suggesting VEGF overexpression, she was 
commenced on a trial of intravitreal Aflibercept 2mg/0.05mL in each 
eye. One month after treatment, she reported improvement in vision, 
and her acuities were measured as 20/80 in each eye (1 line ETDRS OU). 
The swelling of the optic discs had improved, as had the CME. Three 
further, monthly Aflibercept injections were administered, and her 
vision continued to improve, reaching 20/50 in the right eye (3 lines 
ETDRS) and 20/63 in the left (3 lines ETDRS). Subsequent treatment was 
given on a pro re nata basis based on her BCVA and macular appearance 
on OCT. One month prior to the initiation of Aflibercept therapy, she 
was also commenced on Zanubrutinib, a novel Bruton’s tyrosine kinase 
(BTK) inhibitor used in the treatment of lymphoma.4 The introduction of 
Zanubrutinib resulted in a complete biochemical response (IgM = 0.7 
g/L) and normalization of CRP (3.8 mg/L) with further improvement in 
B symptoms and performance status. At nine months following initiation 
of Aflibercept treatment, she maintained 20/50 vision in the right eye (3 
lines ETDRS) and 20/40 in the left (4 lines ETDRS), with a treatment 
interval of 10–12 weeks. Furthermore, subsequent examinations have 
demonstrated a reduction in optic disc swelling (Fig. 9). 

3. Discussion 

The role of vascular endothelial growth factor (VEGF) in cancer 
progression is well documented. It has been found to promote angio
genesis and lymphangiogenesis, protect tumor cells from apoptosis, and 
increase vascular permeability via the opening of the inter-endothelial 
junctions. Overexpression of VEGF and its receptors has been identi
fied in many hematologic tumor cells and bone marrow failure diseases, 
including acute myeloid leukemia and myelodysplastic syndrome.4 

Within the eye, increased VEGF can lead to both cystoid macular edema 
(CME) and optic disc edema (ODE), as it causes the breakdown of the 
blood-retinal barrier by binding to leukocytes and initiating an acute 
inflammatory response.2 Both of our patients showed signs of VEGF 
overexpression, with peripheral retinal hemorrhages and fundus fluo
rescein angiography (FFA) demonstrating leakage from the optic nerve 
capillaries with petaloid leak at the macula. This contrasts with the case 
detailed by Gass5, who described a patient with serous macular 
detachment associated with Waldenstrom macroglobulinaemia. There 
was no evidence of fluorescein leak on FFA, suggesting the serous 
detachment was unrelated to inner or outer retinal barrier disturbance, 
and thus he speculated that the subretinal fluid was related to abnormal 
serum proteins accumulating in the subretinal space. Baker6 et al. also 
reported a further 4 cases of serous detachment associated with Wal
denstrom macroglobulinaemia. In 3 of the 4 cases, the serous detach
ment was the predominant finding with no leak visible on FFA. These 
patients were treated with plasmapheresis and had mixed results with 
respect to vision and fluid resolution. The last case was similar to our 
patients in that the most apparent feature was that of CME with only a 
small blister of subretinal fluid. This patient also had petaloid leak on 
FFA and was successfully managed with 4–6 monthly triamcinolone 
acetonide injections.6 Albeit less than monoclonal antibody inhibition of 
VEGF, corticosteroids have also been shown to have VEGF-lowering 
effects.7 

It is possible that the etiology of the macular fluid may be multi
factorial, and thus the treatment may vary depending on whether it 
relates to the accumulation of abnormal plasma proteins in the sub
retinal space or secondary to VEGF overexpression. In terms of VEGF 
production, multiple reports have also documented ODE and CME in the 
setting of polyneuropathy, organomegaly, endocrinopathy, monoclonal 
gammopathy, and skin changes (POEMS) syndrome, which is a para
neoplastic disorder characterized by increased secretion of pro- 
inflammatory cytokines such as VEGF, leading to increased vascular 
permeability and edema.8 Although the clinical efficacy of using intra
vitreal anti-VEGF therapy as a treatment modality is yet to be exten
sively evaluated, favorable outcomes have been documented. Song and 
Yu8 documented a case of ODE and CME successfully treated with 
intravitreal bevacizumab injections in a patient with POEMS syndrome. 
Similarly, Kim et al.9 demonstrated a short-term reduction of ODE and 
CME following intravitreal anti-VEGF therapy in patients with POEMS 
syndrome, however the disease reoccurred within 50 days. 

Another possible cause of raised VEGF in hematologic disease may 
relate to venous stasis from the production of paraproteins.1 Hypervis
cosity may impair blood flow through the retinal microvascular system, 
leading to venous stasis and thus hypoxia. Under such conditions, VEGF 

Fig. 8. Late phase fundus fluorescein angiography of right (A) and left (B) eyes of patient 2 showing disc leak and petaloid leak centrally.  
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is then upregulated. High levels of VEGF can additionally result in 
further leukocytic adhesion to the retinal endothelium. This process of 
leukocyte plugging may then exacerbate the retinal ischemia. It has been 
hypothesized that VEGF inhibition may facilitate the reopening of closed 
vessels and prevent the progression of non-perfusion by reducing leu
kostasis and facilitating vascular perfusion within the retina.10 

The findings of this report suggest that in patients with a known 
hematologic malignancy, ODE and CME may be amenable to anti-VEGF 
treatment in some cases, especially if there are clinical and angiographic 
features of VEGF overexpression. 

3.1. Patient consent 

The case report and its contents, including the results of in
vestigations, was discussed with the patients, and informed consent for 
publication was obtained. 

Institutional approval was not required. 
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Fig. 9. Optical coherence tomography of the right and left eyes of patient 2 before intravitreal Aflibercept (A), compared to the right and left eyes 16 months after 
starting treatment (B), demonstrating reduced bilateral optic disc edema. 
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