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Abstract 

Aims: To report a case of wet age-related macular degeneration (wet-AMD) refractory to 

intravitreal anti-vascular endothelial growth factor (anti-VEGF) therapy in a patient who 

showed visual and anatomical improvement and stabilization after starting a subcutaneous 

treatment course with adalimumab, an anti-tumor necrosis factor-alpha (TNF-α) drug, for 

concomitant Crohn’s disease. Methods: Observational case report of a female patient. Oph-

thalmological evaluation was performed by slit lamp and ophthalmoscopy (posterior pole 

and anterior segment). Best-corrected visual acuity (BCVA) was determined, and imaging was 

performed by fluorescein angiography, indocyanine green angiography, and optical coher-

ence tomography (OCT). Intravitreal therapies used and treatment with anti-TNF-α were rec-

orded. Results: A 64-year-old woman with wet-AMD was treated with fourteen intravitreal 

injections of ranibizumab (0.5 mg) for a period of 40 months with intervals of 1–6 months. 
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She initially showed a good visual and anatomical response to periodic anti-VEGF treatment 

but during check visits, anatomical and functional responses deteriorated. At the 40-month 

follow-up, the patient had developed Crohn’s disease, and her rheumatologist started treat-

ment with adalimumab (40 mg subcutaneously every 2 weeks). During the 25 months of 

treatment with adalimumab, the patient did not require any additional intravitreal anti-VEGF 

treatments because her BCVA, clinical, and OCT findings improved and remained stable. 

Conclusions: We described a case of a patient with wet-AMD refractory to anti-VEGF thera-

py, which clinically benefited from subcutaneous adalimumab therapy. Treatment with sub-

cutaneous anti-TNF-α in combination with anti-VEGF therapy avoids the high cost and risks 

related to multiple intravitreal anti-VEGF injections with good functional and anatomic out-

comes.  © 2016 The Author(s) 

 Published by S. Karger AG, Basel 

Introduction 

Age-related macular degeneration (AMD) is the principal cause of central visual loss in 
individuals over 55 years [1]. In neovascular AMD with choroidal neovascularization (CNV), 
damage to the outer retinal cells and retinal pigment epithelium (RPE) elicits a cascade of 
inflammatory and angiogenic responses that lead to neovascularization under the macula 
[2]. Vascular endothelial growth factors (VEGFs) are the most specific and crucial regulators 
of angiogenesis [3]. Ranibizumab, a high-affinity recombinant antigen-binding fragment 
(Fab) that neutralizes all isoforms of VEGF-A, blocks VEGF-A-induced angiogenesis, has been 
approved for intravitreal therapy for the treatment of neovascular AMD [4]. However, in-
travitreal therapies can bring rare but serious risks, such as endophthalmitis, vascular occlu-
sions, crystalline lens injury, and increased intraocular pressure among others [5]. Tumor 
necrosis factor-alpha (TNF-α) is the prototypical member of a family of cytokines that also 
include FasL, CD40L, and TRAIL. These cytokines are involved in proapoptosis, proinflam-
matory responses, differentiation, and cell activation [6]. The concentration of TNF-α is ele-
vated in several rheumatic diseases, such as rheumatoid arthritis, ankylosing spondylitis, 
Crohn’s disease, and psoriatic arthritis [7]. TNF-α seems to participate in the pathogenesis of 
multiple types of uveitis [8]. Inflammatory cytokines, including interleukin 1 beta, interferon 
gamma, and TNF-α, increase the secretion of VEGF in RPE cells and choroidal fibroblasts [9]. 
TNF-α receptors are expressed in many cell types in the retina and choroid plexus, including 
the RPE, Müller cells, and choroidal vascular cells [2, 10, 11]. Systemic and intravitreal injec-
tions of anti-TNF-α administered alone or in combination with anti-VEGF drugs have been 
used to treat multiple eye diseases such as uveitis [12–14], neovascular AMD [15–19], dia-
betic macular edema (DME) [20–23], cystoid macular edema due to cataract surgery [22, 
23], branch retinal vein occlusion [23], and central retinal vein occlusion (CRVO) [23]. The 
clinical results of these applications have been variable. Markomichelakis et al. [15] reported 
three cases of regression of CNV secondary to AMD in patients receiving systemic treatment 
with infliximab, an anti-TNF-α drug for inflammatory arthritis. All 3 patients had an increase 
in visual acuity (VA) after treatment. This sets a precedent for the use of anti-TNF-α in these 
types of ophthalmic patients. Here, we describe a patient with neovascular AMD who re-
quired multiple intravitreal injections of ranibizumab to maintain a precarious clinical sta-
bility, but for whom there was clear deterioration during 40 months of follow-up. However, 
after administration of subcutaneous adalimumab (Humira®) injections for concurrent 
Crohn’s disease, her vision and the clinical appearance of her neovascular AMD improved 
significantly during the next 25 months. 
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Case Report 

In August 2008, a 64-year-old woman with no known systemic diseases visited the Fer-
nandez-Vega Ophthalmological Institute, Oviedo, Spain, with metamorphopsia and a de-
crease of central vision in her left eye that had occurred over the preceding year. The best-
corrected visual acuity (BCVA) was 0.3 in the affected eye, and slit-lamp examination 
showed no alteration in the anterior segment. The intraocular pressure was 16 mm Hg in 
both eyes. Dilated fundus examination showed subretinal yellowish deposits and drusen in 
the macular area in both eyes. The deposits were associated with pigmentary changes in her 
left eye (fig. 1a, left). Fluorescein angiography showed no significant alterations in the right 
eye, but in the left eye, there was early macular hyperfluorescence that increased in the last 
stages of the angiography (fig. 1a, middle). Indocyanine green angiography showed central 
hyperfluorescence throughout the examination (fig. 1a, right). Optical coherence tomogra-
phy (OCT) of the right eye demonstrated only subfoveal drusen and some RPE disruption, 
whereas OCT of the left eye showed a macular central thickness of 237 μm and intraretinal 
and subretinal fluid associated with shallow RPE detachment and subfoveal deposits and 
drusen (fig. 1b). The patient was diagnosed with dry AMD in her right eye and wet-AMD in 
her left eye. We started treatment on the left eye with intravitreal injections of ranibizumab 
(0.5 mg once a month for 3 months). Subsequent booster injections (0.5 mg) were given 
according to the ophthalmological findings in follow-up visits in a pro re nata treatment mo-
dality. The right eye was evaluated at each visit to assess the stability of the dry AMD. After 
the initial doses of ranibizumab (August–October 2008) in her left eye, the patient experi-
enced clinical improvement with the disappearance of the subretinal fluid (fig. 2), and her 
BVCA improved to 0.9. However, during the following 40 months, she experienced decom-
pensation of the neovascular AMD (fig. 2b, d, f), requiring rescue with eleven additional in-
jections of ranibizumab (0.5 mg intravitreal) with intervals of 1–6 months. Improvement 
was maintained with BVCA ranging between 0.4 and 0.8. We decided not to switch to anoth-
er antiangiogenic drug such as bevacizumab or aflibercept throughout the monitoring period 
because we believed that with ranibizumab the clinical response was quite good. In Decem-
ber 2011, the patient was diagnosed to have Crohn’s disease, and began treatment with ada-
limumab (Humira®) (40 mg subcutaneously every 2 weeks) ordered by her rheumatologist 
(Hospital Universitario Central de Asturias, Oviedo, Spain), which is the standard treatment 
for this disease. For the next 25 months after the initiation of adalimumab treatment, the 
patient did not require any new injections of ranibizumab to maintain vision and clinical 
stability. Vision in her left eye maintained a VA of 0.7 from the first month after initiation of 
therapy with adalimumab, and no neovascular AMD activity was apparent (fig. 3a–c). The 
patient only required an annual booster injection of ranibizumab in 2014 and 2015 to main-
tain clinical stability associated with adalimumab. 

Discussion 

TNF-α has been implicated in the pathogenesis of inflammatory, edematous, neovascu-
lar, and neurodegenerative diseases of the eye [24]. Several anti-TNF-α drugs are currently 
available for the therapeutic management of these conditions, including infliximab (Remi-
cade®), adalimumab (Humira®), etanercept (Enbrel®), certolizumab pegol (Cimzia®), and 
golimumab (Simponi®) [6]. Since introduction, anti-TNF-α drugs have been used by oph-
thalmologists to treat several ocular diseases ‘off-label’, i.e., out of the indications approved 
by a regulatory agency but which can be used in the context of compassionate therapy [6] 
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(see Appendix 1). The anti-inflammatory effects of TNF-α inhibitors make these agents an 
obvious therapeutic alternative for treating noninfectious ocular inflammation, especially 
when conventional therapy has failed or carries the risk of adverse effects with chronic use 
[12–14]. One study reported positive outcomes without any ocular adverse events after in-
travitreal administration of infliximab in patients with chronic persistent noninfectious uvei-
tis [13]. Another study reported that a single intravitreal injection of 1.0 mg/0.05 ml of in-
fliximab controlled intraocular inflammation among patients with relapsing posterior uveitis 
associated with Behçet’s disease [14]. Considering the inflammatory process underlying the 
development of AMD, anti-TNF-α therapy could potentially offer benefits for the treatment 
of this disease. In the present case, we believe that the observed BVCA and anatomical im-
provements can be attributed to subcutaneous systemic adalimumab administration as an 
anti-VEGF therapy adjuvant. This conclusion is supported by the fact that the patient did not 
attain optimal responses to the prior intravitreal ranibizumab injections, even after 14 dos-
es. Several case studies have described treatment of patients with neovascular AMD using 
intravitreal anti-TNF-α therapy, albeit with variable outcomes [15–19]. However, to date, 
there have been no published studies of subcutaneous administration of adalimumab in 
patients with neovascular AMD. One study reported regression of three cases of CNV sec-
ondary to AMD in patients receiving intravenous administration of infliximab for inflamma-
tory arthritis [15]. All three cases had an increase in VA. Arias et al. [16] conducted a pro-
spective interventional trial of 4 patients with neovascular AMD that was refractory to anti-
VEGF agents. Intravitreal infliximab was administered at a dosage of 2 mg but produced no 
visual or anatomical benefit. Furthermore, 2 of the patients in that study developed a severe 
intraocular inflammatory reaction. On the other hand, Theodossiadis et al. [18] described 3 
patients with improved VA after treatment with intravitreal infliximab for neovascular AMD. 
Giganti et al. [19] used low-dose intravitreal infliximab (0.5 mg/0.05 ml) to treat 2 patients 
with neovascular AMD and 2 patients with DME. Pretreatment of all 4 patients included anti-
VEGF therapy, and/or laser coagulation, and/or photodynamic therapy. The VA in only 1 
patient with neovascular AMD improved. The other patients showed decreases in VA and 
developed intraocular inflammation. Wu et al. [20] conducted a multicenter and retrospec-
tive study in patients with DME. They treated 39 eyes with either intravitreal adalimumab (2 
mg/0.1 ml) or intravitreal infliximab (1 mg/0.05 ml or 2 mg/0.1 ml). All patients had re-
ceived at least three injections of VEGF inhibitors prior to receiving the TNF-α inhibitor. VA 
did not increase significantly in either the adalimumab or the 1-mg infliximab group after 3 
months. In the 2-mg infliximab group, VA actually deteriorated. Macular thickness decreased 
in both infliximab groups but was unchanged in the adalimumab group. In the 2-mg inflixi-
mab group, 42% of patients developed severe uveitis that resolved with medical therapy and 
surgery. Sfikakis et al. [21] used intravenous infliximab to treat 11 patients with AMD that 
was refractory to laser treatment. They observed marked VA improvement in 8 eyes. A de-
scriptive study found that in seven cases of refractory pseudophakic cystoid macular edema, 
a single intravitreal injection of infliximab (1.0 mg/0.10 ml) produced improvement of VA 
after 6 months [22]. In all cases, there was no intraocular inflammation. Several studies have 
investigated the potential role of TNF-α in the pathogenesis of eye diseases. Yoshimura et al. 
[25] collected vitreous specimens from the eyes of patients with diabetic retinopathy, CRVO, 
rhegmatogenous retinal detachment, and DME. They did not find elevated vitreous concen-
trations of TNF-α in any of these specimens. Suzuki et al. [26] analyzed the expression of 
cytokines in vitreous fluid and found a higher concentration of TNF-α in patients with CRVO 
than in patients with diabetic retinopathy. These studies do not support the hypothesis that 
TNF-α plays a major role in primary noninflammatory retinal diseases [25, 26]; however, the 
choroid plexus or retina themselves might be the locus of increased TNF-α concentration, 



158 
 

Case Rep Ophthalmol 2016;7:154–162 

DOI: 10.1159/000445102 
 

© 2016 The Author(s). Published by S. Karger AG, Basel 
www.karger.com/cop 

Fernández-Vega et al.: Blockade of Tumor Necrosis Factor-Alpha: A Role for 

Adalimumab in Neovascular AMD Refractory to Anti-Angiogenesis Therapy? 

 

 

 

rather than the vitreous body [6]. In view of these studies [20–22], it is not surprising that 
the results obtained following intravitreal administration of TNF-α inhibitors are so hetero-
geneous [6]. Intravitreal injection of infliximab could be effective for severe intraocular in-
flammation, but it does not appear to benefit patients with refractory AMD or partially re-
sponsive neovascular AMD. Nevertheless, infliximab can be of some benefit in cases of per-
sistent noninfectious posterior uveitis and refractory pseudophakic cystoid macular edema 
[27]. Intravitreal injections of adalimumab do not appear to benefit patients with dry AMD 
or neovascular AMD. Intravitreal administration of adalimumab and bevacizumab in combi-
nation might be effective in the management of patients with partially responsive neovascu-
lar AMD and macular edema of various etiologies [27]. Nevertheless, further preclinical and 
clinical studies are necessary to obtain firm conclusions regarding the use of intravitreal 
anti-TNF-α drugs with anti-VEGF drugs in the management of retinal diseases. To our 
knowledge, this is the first report of recurrent wet-AMD that improved following subcutane-
ous administration of an anti-TNF-α drug, adalimumab, for the treatment of an associated 
systemic rheumatic disease. These findings are very important because the use of this drug 
could be beneficial for the treatment of neovascular AMD in selected patients, while avoiding 
both the high cost and the risks related to repeated intravitreal injections of anti-VEGF 
agents. Future clinical studies could determine if patients with wet-AMD but without rheu-
matic diseases would benefit from subcutaneous adalimumab anti-VEGF in association with 
intravitreal anti-VEGF. 

Statement of Ethics 

This study was done according to the Declaration of Helsinki after written patient con-
sent. 

Disclosure Statement 

There is no financial support from any organization. None of the authors has any finan-
cial/conflicting interests to disclose. 

Appendix 1 

Guideline on compassionate use of medicinal products, pursuant to Article 83 of Regulation 
(EC) No. 726/2004 (doc ref: EMEA/27170/2006). London: European Medicines Agency; 
2007. Available at: http://www.ema.europa.eu/docs/en_GB/document_library/ 
Regulatory_and_ procedural_guideline/2009/10/WC500004075.pdf (accessed January 20, 
2011). 
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Fig. 1. Features of neovascular AMD in the patient’s left eye at diagnosis. a Left: fundus photograph of the 

left eye showing subretinal confluent drusen in the macular area. Center-left: fluorescein angiography 

showing macular hyperfluorescence in the early stages (center-right) that increases in the late stages. 

Right: indocyanine green angiography showing late hyperfluorescence. b OCT of the left eye showing RPE 

detachment with intraretinal, subretinal, and sub-RPE fluid. 
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Fig. 2. Changes in the macula and VA while treated with intravitreal ranibizumab alone. a December 2008: 

fundus photography and OCT of the left eye after three doses of intravitreal ranibizumab. OCT showing 

drusen, but with marked improvement in the previously observed intraretinal, subretinal, and sub-RPE 

fluid. b February 2009: fundus photography and OCT of the left eye showing subretinal fluid and RPE 

detachment due to reactivation of CNV. c–f Fundus photography and OCT showing successive reactiva-

tions and improvements after the completion of the corresponding treatments in a pro re nata basis of 

treatment with ranibizumab during 40 months of follow-up. OCT in panels b, d and f showing the recur-

rences of intraretinal, subretinal, and sub-RPE fluid. OCT in panels a, c and e showing the subsequent 

improvement after anti-VEGF treatment. 
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Fig. 3. AMD improvement with subcutaneous adalimumab treatment (March 2012–October 2014). VA, 

OCT, and clinical findings remained stable without any additional anti-VEGF therapy after starting subcu-

taneous adalimumab therapy. 
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