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Huy Vu Nguyen a, Quan Dong Nguyen a,* 

a Byers Eye Institute, Stanford University, Palo Alto, CA, USA 
b Pham Ngoc Thach University of Medicine, Saigon, Viet Nam 
c Kansas City University of Medicine and Biosciences, Kansas City, MO, USA   

A R T I C L E  I N F O   

Keywords: 
Retinal ischemia 
Vaso-occlusive retinal vasculitis 
Behçet’s disease 
Nicotinic acid 
Niacin 

A B S T R A C T   

Purpose: To describe a case of ischemic retinal vasculitis in Adamantiades-Behçet disease (ABD) that demon
strated significant resolution of retinal ischemia following treatment with nicotinic acid and infliximab.Obser
vations: A 12-year-old male with a history of recurrent oral ulcers, fevers, and failure to thrive was admitted to 
the hospital with fever, oral and perirectal mucositis, and poor oral intake one month before presentation to 
uveitis clinic. He was suspected to have ABD and was treated with three doses of intravenous (IV) methyl
prednisolone (30 mg/kg/day) which led to improvement in his systemic symptoms. One week after admission, he 
complained of decreased vision in both eyes (OU), during which he was found to have anterior uveitis in OU and 
was referred to the Uveitis Clinic. Upon examination, his visual acuity was 20/80 in OU. Intraocular pressures 
were within normal limits. Anterior chamber evaluation revealed 0.5+ cells and 1.5+ flare in OU. Posterior 
examination revealed pale optic nerve, sclerosis and vascular sheathing of retinal arteries, and collateral vessels 
in OU. Fluorescein angiography (FA) showed optic disc leakage and widespread retinal ischemia in OU. The 
patient was diagnosed with retinal occlusive vasculitis associated with ABD. He was initially treated with 
infliximab (5 mg/kg), systemic methylprednisolone, and mycophenolate mofetil. Three months later, his BCVA 
improved to 20/70 OU with slight improvement of retinal ischemia on FA. Nicotinic acid was added to his 
treatment regimen. Due to logistic challenges, he did not receive infliximab treatment during the subsequent 
three months. However, three months after beginning nicotinic acid therapy, FA revealed significant improve
ment of his retinal ischemia OU. Conclusion: To our knowledge, the index report is the first to show that 
nicotinic acid may improve retinal ischemia in vaso-occlusive retinal vasculitis and be an integral part of the 
treatment regimen of this sight-threatening condition.   

1. Introduction 

Adamantiades-Behçet disease (ABD) is a rare systemic vasculitis that 
is characterized by recurrent attacks of oral aphthous ulcers, genital 
ulcers, and ocular lesions. Additional clinical features include derma
tological, cardiovascular, gastrointestinal, and neurological manifesta
tions.1 Ocular involvement is one of the most disabling complications of 
ABD and occurs in approximately 70% of these patients. 2 Relapsing and 
remitting panuveitis and retinal vasculitis, which occur in 22% of eyes 
with ocular ABD(2), are typical ocular findings in ABD.3 Vaso-occlusive 

retinal vasculitis is common in patients with ocular ABD and is associ
ated with an increased risk of severe visual loss.4–6 

Retinal vasculitis is an inflammation of the retinal vessels, which can 
be either idiopathic or secondary to infective, inflammatory, auto- 
immune, or neoplastic conditions. It can be classified into non- 
occlusive or occlusive subtypes.4,7 In the non-occlusive subtype, there 
is focal, segmental, or diffuse retinal perivascular proliferation of lym
phoplasmacytic infiltrates that can lead to vision loss.7 In the 
vaso-occlusive subtype, on the other hand, retinal ischemia is the main 
cause of vision loss. This is a major concern in patients with retinal 
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vasculitis due to serious sight-threatening complications, such as mac
ular ischemia, macular edema, neovascularization (NV) of the optic disc 
(NVD) or elsewhere in the retina (NVE) that can result in vitreous 
hemorrhage, fibrovascular proliferation leading to tractional retinal 
detachment, rubeosis iridis, and neovascular glaucoma(4, 5). Therefore, 
vaso-occlusive retinal vasculitis generally portends a poorer prognosis 
than the non-occlusive subtype(4). Despite the progress achieved in 
treating retinal vasculitis using corticosteroids and multiple classes of 
steroid-sparing agents, management of retinal ischemia remains chal
lenging with no effective medical therapy thus far(4, 5). 

We herein report a case of ischemic retinal vasculitis in a patient with 
ABD who demonstrated improvement of retinal ischemia following 
treatment with nicotinic acid and anti-inflammatory therapy. 

2. Case report 

A 12-year old Vietnamese-American boy with a history of recurrent 
aphthous and genital ulcers, fevers multiple times per year, and failure 
to thrive was admitted to the hospital with fever, oral and perirectal 

mucositis, and poor oral intake one month prior to his presentation to 
the uveitis clinic. On admission, he was treated initially with amoxi
cillin, nystatin, and intravenous (IV) acyclovir; however, there was little 
clinical improvement. Several days later, due to concern of ABD, he was 
treated with 3 doses of IV methylprednisolone (30 mg/kg/day) and 
subsequently placed on oral prednisone, which improved his systemic 
symptoms of aphthous and genital ulcers as well as fever. His past ocular 
and family history was noncontributory. One week after admission, he 
complained of decreased vision in both eyes (OU) and was found to have 
anterior uveitis in OU. Therefore, he was treated with topical prednis
olone by a pediatric ophthalmologist. 

On examination, the best-corrected visual acuity (BCVA) was 20/80 
in OU. The intraocular pressures (IOP) were normal at 17 mm Hg and 18 
mm Hg in the right (OD) and left (OS) eyes, respectively. Pupillary ex
aminations were within normal limits OU. Anterior chamber evaluation 
revealed 0.5+ anterior chamber cells and 1.5+ flare in OU. Posterior 
examination revealed pale optic nerve, sclerosis of the superior nasal 
retinal arteries, collateral vessels, and vascular sheathing in the pe
ripheral retina OU (Fig. 1 A, B). Spectral domain optical coherence 

Fig. 1. Wide-field fundus photographs (A, B) at the time of presentation showing pale optic nerve, sclerosis of the superior nasal retinal arteries (green arrows), 
vascular sheathing of temporal inferior arteries arcade (yellow arrow), and collateral vessels in peripheral retina (blue arrow). SD-OCT horizontal cross-sections 
through the fovea (C) showing sub- and intra-retinal deposits, disruption of ellipsoid zone, and reduced foveal thickness in the right eye and (D) sub-retinal fluid with 
hyper reflective material in the left eye. Early and late fluorescent angiography of the right (E and G) and left (F and H) eyes showing optic disc and vascular leakage 
and widespread retinal ischemia (red arrows). (For interpretation of the references to colour in this figure legend, the reader is referred to the Web version of 
this article.) 
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tomography (SD-OCT) of the macula demonstrated sub- and intra- 
retinal deposits, ellipsoid zone disruption, reduced foveal thickness in 
OD, and sub-retinal fluid with hyper-reflective material in OS (Fig. 1 C, 
D). Fluorescein angiography (FA) showed optic disc and vascular 
leakage (Fig. 1 G, H) and widespread retinal ischemia in OU (Fig. 1 E, F). 
Initial work-up showed slightly elevated white blood cell count (19.3 ×
103/μL) and erythrocyte sedimentation rate (ESR) (105 mm/hr; normal 
range: 0–10 mm/hr). The remainder of the laboratory evaluations and 
work-up, including complete chemistry panel, urinalysis, HLA-B51, 
antinuclear antibodies, anti-phospholipid antibody, C-reactive protein, 
QuantiFERON-Tuberculosis Gold test, herpes simplex virus (HSV) 
testing, syphilis antibody screen, MRI of the brain, and chest x-ray were 
negative, non-reactive, or within normal limits. 

Based on the history, clinical course, signs, and the international 
criteria for ABD,8 the patient was diagnosed with retinal occlusive 
vasculitis associated with ABD. Because of the severity of the retinal 
condition, multi-drug treatment with IV infliximab (5 mg/kg) monthly 
and IV methylprednisolone (500 mg) for three consecutive days each 
month and mycophenolate mofetil was initiated. Three months later, the 
patient returned to the clinic with improvement in both ocular and 
systemic symptoms. His BCVA improved to 20/70 OU. Anterior chamber 
evaluation revealed no active inflammation (no cells and no flare). FA 
demonstrated stable retinal vasculitis and slight improvement of the 
optic disc leakage (Fig. 2 C, D) and of retinal ischemia in OU (Fig. 3 B, E, 
H). The dose of infliximab was increased from 5 mg/kg to 7.5 mg/kg 
monthly and the frequency of methylprednisolone infusions was 

decreased from 3 to 2 days each month to minimize the risk of 
steroid-associated adverse effects. Furthermore, given the significant 
retinal ischemia, the patient was started on oral nicotinic acid 250 mg 3 
times per day. Due to logistic challenges, he did not receive infliximab 
treatment during the subsequent three months. On examination three 
months later, his BCVA had improved to 20/60 in OD and slightly 
decreased to 20/100 in OS. FA demonstrated slight decrease in optic disc 
leakage, stable perivascular leakage (Fig. 2 E, F), and significant 
improvement in retinal ischemia in OU (Fig. 3 C, F, I). Due to this suc
cessful clinical response, the patient continues therapy with IV inflix
imab (7.5 mg/kg), IV methylprednisolone, nicotinic acid, and 
mycophenolate mofetil. 

3. Discussion 

3.1. Generating a diagnosis 

We have presented a case of a 12-year old male with retinal occlusive 
vasculitis associated with ABD. According to the International Criteria 
for Behçet’s Disease (ICBD),8 ocular lesions including anterior uveitis, 
posterior uveitis, and retinal vasculitis, oral aphthosis, and genital 
aphthosis are each assigned 2 points, while skin lesions, central nervous 
system involvement, and vascular manifestations are each assigned 1 
point. A score of at least 4 is consistent with ABD. Our patient had ocular 
lesions and genital aphthosis and therefore had a score of 4 according to 
the ICBD. His oral aphthosis recured only twice per year (at least 3 

Fig. 2. Late phrase of fluorescein angiography. At presentation (A and B); 3 months after starting treatment with infliximab and systemic steroids showing mild 
improvement of the optic disc and stable vascular leakage (C and D); and 3 months after starting treatment with nicotinic acid (without infliximab) showing stable 
optic disc and stable peri-vascular leakage (E and F). 
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recurrences per year are needed for 2 points). 
The differential diagnosis for occlusive retinal vasculitis includes 

systemic vasculitis and connective tissue diseases such as ABD, multiple 
sclerosis, granulomatosis with polyangiitis, and systemic lupus erythe
matosus, among others(4). There are also many infectious etiologies that 
can lead to occlusive vasculitis, including tuberculosis, herpes, and 
syphilis. In this index case, there were no retinochoroidal lesions, sys
temic manifestations, or abnormalities in blood evaluations to suggest a 
systemic or infectious etiology. Another possibility is Eales disease, 
which is a bilateral idiopathic obliterative vasculopathy that usually 
involves the peripheral retina of young male adults; however, there was 
no evidence of vitreous hemorrhage or peripheral neovascularization in 
our patient. Given the exclusion of other possible etiologies of retinal 
vasculitis, this index patient was diagnosed with retinal occlusive 
vasculitis associated with ABD. 

3.2. Current treatments for retinal vasculitis and retinal ischemia 
associated with ABD 

A combination of azathioprine, cyclosporine-A, and systemic corti
costeroids were originally suggested as the initial choice for the treat
ment of ocular involvement in ABD, especially in posterior segment 
disease, according to the European League Against Rheumatism 
(EULAR) recommendations.9 More recently, tumor necrosis factor-alpha 
(TNF-α) inhibitors, such as infliximab and adalimumab, have been rec
ommended as first-line therapy with systemic corticosteroids to manage 
initial or recurrent episodes of acute sight-threatening uveitis.8–14 Other 
promising therapies, including tocilizumab,15,16 golimumab,17 ana
kinra,18 canakinumab,19 and rituximab,20 have demonstrated efficacy in 
small case reports. Other therapies, however, such as secukizumab 
(SHIELD study),21 gevokizumab (EYEGUARD B study),22 ustekizumab 
(STELABEC study),23 and etanercept24 have shown insufficient evidence 
for efficacy are not currently employed in the management of uveitis in 
ABD. 

Fig. 3. Venous phases fundus angiography of the nasal retina (first row) and temporal retina (second row) of the right eye, and nasal retina (third row) of the left 
eye. At presentation (A, D, and G) showing widespread retinal ischemia; 3 months after starting treatment with infliximab and systemic steroids showing slight 
increase in the perfused area (blue outlines in B) and slight decrease of non-perfused area (yellow outlines in E and H); 3 months after starting treatment with 
nicotinic acid (without infliximab) showing significant increase in perfused area (blue outlines in C) and significant decrease in non-perfused area (yellow outlines in 
F and I). (For interpretation of the references to colour in this figure legend, the reader is referred to the Web version of this article.) 
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Given the severity of the disease in our patient and his relatively 
young age, infliximab at the doses of 5 mg/kg and intravenous steroid 
monthly were initiated. Infliximab can be escalated to 7.5, 10, or 20 mg/ 
kg25–27 every 4–8 weeks or tapered based on the clinical response. In 
addition, mycophenolate mofetil was added to his therapy to provide 
long-term immunosuppression after infliximab had been weaned. After 
3 months of treatment, retinal vasculitis was stable and slight reperfu
sion of retinal ischemia in OU was observed (Fig. 2 C, D, E). Therefore, to 
provide better control of retinal vasculitis and hasten reperfusion of 
retinal ischemia, the dose of infliximab was increased to 7.5 mg/kg and 
nicotinic acid was added to the treatment regimen. 

3.3. What is nicotinic acid and why did we begin this treatment? 

Nicotinic acid (niacin, vitamin B3) is an established treatment for 
dyslipidemia and was the first monotherapy to significantly reduce 
cardiovascular mortality.28,29 It increases levels of high-density lipo
protein cholesterol (HDL-C) and lowers levels of low-density lipoprotein 
cholesterol (LDL-C), non-HDL-C, and triglycerides.30,31 Nicotinic acid 
induces flushing due to cutaneous capillaries vasodilation that results 
from its concomitant activation of its receptor in dermal Langerhans 
cells, leading to increased production of prostaglandins, including 
prostaglandin D2 (PGD2) and prostaglandin E2 (PGE2).31 It also dilates 
other blood vessels, including capillaries, by relaxing pericytes. In fact, 
therapeutic doses of nicotinic acid (500 mg three times daily) have been 
shown to cause vasodilatation of retinal arterioles,32 dilate choroidal 
vessels by 39% for 90 minutes, and increase the relative choroidal blood 
velocity in age-related macular degeneration (AMD) patients.33 

Retinal ischemia can be seen in many entities, such as retinal vein 
occlusion (RVO), diabetic retinopathy (DR), retinal artery occlusion 
(RAO), and retinal occlusive vasculitis. The pathogenesis of ischemia in 
retinal vasculitis is not clear, but can be either thrombotic or obliterative 
secondary to the infiltration of inflammatory cells. Histologically, 
vascular changes in uveitis are characterized by perivascular infiltration 
of lymphocytes resulting in perivasculitis, rather than a true vasculitis of 
the vessel wall. 34–36 Thrombotic vascular changes can occur due to local 
endothelial injury or increased prothrombin activity, as observed in 
ABD.37 

The retina has a uniquely high metabolic demand for oxygen that is 
normally met by a highly efficient vascular supply. Retinal vascular 
obstruction leads to ischemia that promotes the production of vascular 
endothelial growth factor (VEGF), which increases vascular perme
ability and can lead to macular edema and NV.38 Therefore, the severity 
of retinal ischemia can be assessed either directly by observing the area 
of ischemia by FA and OCT angiography (OCTA), or indirectly by 
observing the progression of NV and cystoid macular edema (CME). 
However, indirect observation can be inaccurate as it reflects only the 
oxygen requirements of the retina. Indeed, oxygen therapy and nicotinic 
acid decrease retinal oxygen requirements by increasing the blood ox
ygen concentration and increasing retinal perfusion. These therapies 
have been shown to be able to resolve CME.39–42 However, the recur
rence after treatment cessation suggests that retinal ischemia is not fully 
reversed and that VEGF production is still increased. Unfortunately, 
these studies offer no serial FA or OCTA to evaluate the ischemic retinal 
area over time. 

Unlike retinal ischemia caused by vasculitis, the loss of pericytes in 
diabetic retinopathy leads to leukocyte adhesion to retinal blood vessel 
walls and induces endothelial cell death. Pericyte loss and vascular 
closure lead to ischemia.43,44 The loss of pericytes is permanent with no 
known treatment to restore them in DR. In RVO, pericytes and endo
thelial cells are also damaged.45 In addition to increased retinal inter
stitial fluid and protein increases the interstitial oncotic pressure 
through Starling’s law, perpetuating tissue edema.46 Such loss of blood 
flow decreases oxygen supply to pericytes and endothelial cells, and 
ultimately leads to permanent loss of retinal capillaries. Blood flow 
cannot be reestablished until collateral vessels develop. However, the 

majority of collaterals develop at least 6 months after disease onset,47 

though some develop within 6 months.48,49 In retinal occlusive vascu
litis, however, there is usually acute obstruction without permanent 
damage to pericytes and endothelial cells, at least in some areas of the 
retina. In this case, the cause of the obstruction can be treated with 
anti-inflammatory therapy. In transitional areas where capillaries 
remain intact, but not actively perfused, reperfusion can be reestab
lished after the resolution of vasculitis. In our patient, the initial treat
ment with infliximab and IV steroids for 3 months led to stabilization of 
vasculitis and likely slight reperfusion with improvement of retinal 
ischemia (Fig. 3 B,E,H). Subsequently, the addition of nicotinic acid 
likely had synergistic effects leading to significant reperfusion of the 
capillaries and improvement of retinal ischemia, as evident by FA, 
though the patient did not receive infliximab in the second 3-month 
period while on nicotinic acid. Although the half-life of infliximab is 
10 days and its effects may persist for up to 2 months,50 we suspect that 
this significant improvement of retinal ischemia is due, at least in part, 
to nicotinic acid and its possible role in “re-inflating” the occluded 
capillaries. Another explanation for the formation of new capillaries 
(Fig. 3 C,F,I) aside from re-inflating occluded capillaries is re-activating 
embryonic angiogenesis, though this is not observed even in retinopathy 
of prematurity. We observed new collateral capillaries after 3 months of 
treatment with nicotinic acid, an interesting finding that could also 
explain the improvement of ischemia. Further studies are needed to 
confirm whether nicotinic acid can induce collateral vessel formation. 

Although it remains unclear whether infliximab and methylpred
nisolone alone, or their combination with nicotinic acid, could have 
contributed to this significant improvement of retinal ischemia, there is 
very limited evidence that infliximab and methylprednisolone by 
themselves can improve ischemia. Infliximab has not been shown, to our 
knowledge, to improve retinal ischemia, except for one report in which 
it was used at the appropriate dose and for an extended period of time.51 

On the other hand, while intravitreal steroids may transiently reverse 
retinal ischemia in very limited cases of certain conditions,52 systemic 
steroids, to our knowledge, have not been reported to improve retinal 
ischemia. Additional studies are needed to further evaluate the effects of 
combining nicotinic acid with anti-inflammatory medications to treat 
ischemia from occlusive retinal vasculitis. 

4. Conclusion 

Our report indicates that anti-inflammatory therapies with the 
addition of nicotinic acid as an adjuvant may improve retinal ischemia 
in vaso-occlusive retinal vasculitis and can be an integral part of the 
treatment regimen of this sight-threatening condition. 
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