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Abstract
Chronic urticaria is a dermatological condition characterized by the appearance of wheals or
angioedema longer than 6 weeks. It could cause serious complications such as laryngeal edema,
vasculitis, and diarrhea. However, the pathologic changes of the ocular fundus caused by chronic
urticaria are rarely reported. In this study, we described the pathologic changes of ocular fundus
in a patient with history of chronic urticaria and central serous chorioretinopathy. A 28-year-old
female was presented with blurred vision and distorted images in her right eye for 6 days. The
patient was diagnosed with choroidal neovascularization. She received an intravitreal injection
of conbercept (0.5 mg/eye/time) monthly. Finally, no abnormality was found in her ocular
examination after 4 months of first injection. In conclusion, chronic urticaria could cause central
serous chorioretinopathy, leading to choroidal neovascularization. Intravitreal conbercept in-
jection showed an excellent local therapeutic efficacy for this eye condition.

© 2022 The Author(s)

Published by S. Karger AG, Basel

Background

Chronic urticaria is a skin disease characterized by activating skin mast cells with
subsequent degranulation and the release of histamine and other proinflammatory mediators
such as leukotriene, prostaglandin, and tumor necrosis factor-α [1]. It is clinically defined by
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the presence of wheals or angioedema on the skin, with daily or intermittent symptoms
lasting more than 6 weeks [2]. The known factors that initiate clinical manifestations of
urticaria include autoimmune disorders, diseases of the gastrointestinal tract, bacterial and
viral infections [3]. Although the pathophysiology of chronic urticaria is not well understood,
it is clear that the vascular dilatation and leakage of fluid into the surrounding tissues in
response to molecules released from mast cells are central to the process [4]. As a result, the
endothelium gets activated, resulting in vasodilation and extravasation, clinically visible as
erythema and wheals [5].

Chronic urticaria may be accompanied by angioedema, which occurs at submucosal
surfaces of the upper respiratory, gastrointestinal tracts, and musculoskeletal systems [6].
Central serous chorioretinopathy (CSC) caused by chronic urticarial was observed in previous
reports [7]. In the present study, we report a patient with choroidal neovascularization (CNV).
She has a history of chronic urticarial and CSC. In the treatment, intravitreal conbercept
injection improved the eye condition of this patient. The therapeutic mechanism of con-
bercept is discussed in the discussion section.

Case Presentation

A 28-year-old female presented right eye distortion and blurred vision for 6 days. Medical
records showed that the patient had a 16-year history of chronic urticarial and 5-year history
of CSC. Unfortunately, the patient did not keep the imaging of eyes for the diagnosis of CSC. She
received photocoagulation treatment in another hospital, but her condition recurred. The
patient had a history of traditional Chinese medicine treatment for CSC, but she did not keep
medical records. Skin examination found several white wheals on her back and limbs.
Ophthalmic examination revealed that her visual acuity was 0.6 on the right and 1.0 on the
left. The intraocular pressure was 17 mm Hg on the right eyes and 19 mm Hg on the left. Lens
was transparent. In addition, the examination results from blood routine, erythrocyte sed-
imentation rate, liver and kidney function, tuberculosis antibody, rheumatoid factor were all
in the normal range. However, an increased level of C-reactive protein to 1.38 mg/L was
reported. The examination found the reflective layer corresponding to retinal pigment ep-
ithelium (RPE) and Bruch membrane in the right eye was broken (Fig. 1a). No obvious
abnormality was found in left eye (Fig. 1d). The spindle-shaped hyper-reflective lesion was
observed in the macular area (Fig. 2a), and no obvious abnormality was found in left eye
(Fig. 2d). Fluorescein fundus angiography and indocyanine green choroidal angiography were
examined with the HRA-2 Heidelberg Retina Angiography system (Heidelberg Engineering,
Heidelberg, Germany). Spectralis HRA + OCT device (Heidelberg Engineering, Heidelberg,
Germany) was used to scan the reflective layer corresponding to RPE and Bruch membrane.

The patient was diagnosed with CNV in the right eye based on the investigations. The
previous study revealed that the vascular endothelial growth factor (VEGF) was a major
stimulator in the model of CNV [8]. Anti-VEGF therapy was a promising treatment for CNV [9].
Therefore, the patient was given the treatment of intravitreal conbercept injection once a
month, 0.5 mg each time. The reflective layer of the right eye becomes continuous (Fig. 1b),
and the hyper-reflective lesion becomes weak (Fig. 2b) after 1 month of first injection. Figures
1e and 2e show the conditions of the left eye after 1 month of first injection. After 4 months of
first injection, no abnormality was found in her ocular examination (Fig. 1c, 2c). Figures 1f and
2f show the conditions of the left eye after 4 months of first injection. In the process of writing
and preparing the manuscript, we have read the CARE Checklist (2013). The manuscript
was prepared and revised according to the CARE Checklist (2013), which is uploaded as an
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online supplementary file (see www.karger.com/doi/10.1159/000527319 for all online suppl.
material).

Discussion

In the present study, the patient is diagnosed with CNV. CNV is the pathological growth
of new blood vessels in the sub-RPE space from the choroid through a break in the Bruch
membrane [10]. In many cases, CNV can occur as a complication of long-standing CSC [11].
Previous reports have shown that CSC might occur associated with chronic urticarial [12].
CSC is a retina disease characterized by the accumulation of subretinal fluid at the posterior
pole of the fundus, creating a circumscribed area of serous retinal detachment [11]. It is
usually caused by fluid leakage from the choroid through the defect Bruch membrane [11].
This patient has a 16-year history of chronic urticarial and 5-year history of CSC. We
reasonably speculate that her CNV was developed from CSC, which is caused by chronic
urticarial.

Figure 3 illustrates the possible pathogenesis of CNV that may be caused by CSC, which
may be caused by chronic urticarial. This pathogenesis relates to the damage of the Bruch
membrane. Bruch membranes are two adjacent RPE cells that form a closed strand sur-
rounded by each epithelial cell in a continuous reticular structure [13]. It regulates the
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Fig. 1. The images showed disruption of reflective layer by OCT examination. a The reflective layer
corresponding to RPE and Bruch membrane in the right eye is broken (baseline, OD). There is a spindle
high reflective layer under the neuroepithelial layer. b The reflective layer of the right eye corre-
sponding to RPE and Bruch membrane becomes continuous (1 month after 1st injection, OD).
Intraretinal, subretinal fluid accumulation and pigment epithelial layer is detached. c The reflective
layer corresponding to RPE and Bruch membrane in the right eye is thickened (4 months after 1st
injection, OD). A small amount of RPE lower fluid can be seen. The conditions of the left eye at the same
time (no obvious abnormality found) are shown at baseline, OS (d), 1 month after 1st injection, OS (e),
and 4 months after 1st injection, OS (f).
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permeability of cells and participates in the regulation of cell polarity, morphology, and
signal transduction [14]. Bruch membrane divides the surface of epithelial cells into top and
bottom sides. It participates in forming of the polarity of RPE cells, thus restricting the
lateral diffusion of membrane proteins and lipids, which is the “fence” of the tight junctions
[15]. Under physiological condition, the Bruch membrane not only selectively absorbs
substances from choroidal vessels of peripheral blood circulation, but also blockades
circulating immune cells, inflammatory cells, and macromolecules through the tight
junctions through blocking and regulating the permeability of intercellular space. In
pathological state, RPE cells are defective, and Bruch membrane is destroyed. The inter-
cellular permeability increases, and plasma components in blood vessels leak into pe-
ripheral tissues of blood vessels, resulting in CSC. In long-term or recurrent CSC, CNV in the
detachment areas can occur [16]. The development of CSC to CNV is related to the degree of
inflammation and the course of the disease [16].

As we expected, the patient received an intravitreal conbercept injection, and no ab-
normal result was found after 4 months of first injection. Conbercept is a recombinant
fusion protein with a high affinity to all VEGF isoforms. It was developed and approved in
China to treat age-related macular degeneration in December 2013 [17]. In 2014, Li et al.
[17] proved that conbercept had safety and efficacy in neovascular age-related macular
degeneration. After that, conbercept treatment has also shown good efficacy in other
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Fig. 2. The images showed high fluorescence in the macular area by FFA/ICGA examination. a Fluorescence
angiography showed high fluorescence in the macular area (late frames, baseline, OD). No enhancement
and expansion were observed in the late stage. Indocyanine green angiography showed neo-
vascularization in the macular area. b Fluorescence angiography showed weak fluorescence in the
macular area (late frames, 1 month after 1st injection, OD). No enhancement and expansion were
observed in the late stage. Indocyanine green angiography showed fluorescence masking in the macular
area. c Fluorescence angiography and indocyanine green angiography have no obvious abnormalities
(late frames, 4 months after 1st injection, OD). The conditions of the left eye at the same time (no
obvious abnormality found) are shown at late frames, baseline, OS (d), late frames, 1 month after 1st
injection, OS (e), and late frames, 4 months after 1st injection, OS (f).
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ophthalmic diseases such as diabetic macular edema, macular edema secondary to retinal
vein occlusion, and retinopathy of prematurity [18, 19]. Based on the above literature
analysis and drug function analysis, we therefore speculate that the mechanisms of con-
bercept treating CNV are through reducing the vascular growth, narrowing the tight
junctions, and relieving the inflammation.

Conclusion

We here report the pathological changes of ocular fundus in a patient with chronic
urticaria. Moreover, intravitreal conbercept injection shows an excellent local therapeutic
efficacy for CNV that may be caused by CSC, which may be caused by chronic urticaria.
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