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Dear Editor,

N anoparticle albumin bound (nab)–paclitaxel is a 
member of the taxane agents that has been proven 

efficient and widely applied in breast cancer as well as other 
kind of cancers. The taxane-induced macular edema has been 
recognized as an uncommon side effect which might regress 
after the drug withdraw. Here we presented our case as a rarely 
observed macular edema secondary to nab–paclitaxel therapy 
as follows. The consent from the patient was achieved and 
the research was approved by the Ethics Committee of Xijing 
Hospital (KY20202009-C-1). 
A 54-year-old woman presented to our department of 
ophthalmology with blurred vision in both eyes for one 
week. She had been diagnosed with left invasive breast 
cancer (ER-, PR+, Her-2++, and Ki67 40%) and started 
to be treated with chemotherapy of 11 times neoadjuvant 
nab-paclitaxel chemotherapy of EC (epirubicin 80 mg and 
cyclophosphamide of 0.8 g) before operation and the anti-
cancer drug was withdrawn. There was a negative history 
of X-linked retinoschisis in her family. The external ocular 
examination and ocular motility of her both eyes were normal. 
The best corrected visual acuity tested as 20/40 oculus 
dexter (OD) and 30/50 oculus sinister (OS); the intraocular 

pressure was normal; the anterior segment of both eyes was 
quiescent. On fundus examination, the loss of foveal reflex and 
thickened fovea were observed in both eyes (Figure 1A) with 
no evidence of any fluorescein leakage shown on fluorescein 
angiography in both eyes (Figure 1B). Optical coherence 
tomography (OCT) revealed intraretinal cystoid spaces and 
dome-shaped configuration of fovea in both eyes with partial 
posterior vitreous detachment confirming bilateral cystoid 
macular edema (CME; Figure 1C and 1D) with the central 
foveal thickness (CFT) of 414 μm OD and 510 μm OS. Based 
on the patient’s medication history and ocular manifestations, 
the final diagnosis was drug-induced macular edema secondary 
to nab-paclitaxel therapy. After thorough consultation and 
obtaining the necessary information, 0.1% sodium hyaluronate 
eye drops and 1% brinzolamide were administered three 
times daily for a duration of three months. Two weeks later, 
OCT images indicated that the macular edema had gradually 
subsided (Figure 2A and 2B) with the CFT of 174 μm OD 
and 185 μm OS and the edema had returned to normal in 3mo 
(Figure 2C and 2D) with the CFT of 190 μm OD and 179 μm 
OS. Over the course of one year of follow-up, her visual acuity 
was restored and maintained at 20/20 OD and 20/20 OS.
CME refers to the accumulation of extracellular fluid in the 
macular region, characterized by the formation of cystoid 
spaces in the outer plexiform layer. This condition eventually 
leads to blurred and distorted vision[1]. The causes for macular 
edema are various, ranging from retinal vascular diseases, 
ocular inflammation diseases, postoperations, tumor, and 
others[2]. Among these, diabetic retinopathy and retinal vein 
occlusion are the most prevalent conditions. Additionally, 
drug-induced macular edema by the application of topical 
epinephrine-like antiglaucoma drops[3-4], tamoxifen[5] has 
garnered clinical attention, indicating a potential toxic effect 
on the retina during drug administration. Paclitaxel and its 
modified form nab-paclitaxel are a staring anticancer agent and 
are widely used in the treatment of malignant diseases such as 
breast cancers, ovarian cancer and so on due to their unique 
mechanisms. So far, unwanted side effects of this drug have 
been researched in depth. Allergic reactions, fever, nausea-
vomiting, loss of appetite, peripheral neuropathies, hair loss 
and changes in the blood picture can be frequently observed 
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in chemotherapy patients treated with paclitaxel while vision 
loss and macular edema induced by the drug are comparatively 
rare[6]. Here we present a rare case of bilateral macular edema 
induced by the application of nab-paclitaxel.
Ocular or visual disturbances are fairly rare compared with 
other side effects induced by nab-paclitaxel, occurring in 
13% of all patients treated with paclitaxel in randomized 
clinical trials and about 1% of all patients experience severe 

cases[7]. According to a cross-sectional OCT study in patients 
undergoing taxane-based therapy, only 0.5% of patients 
with macular edema are secondary to the application of the 
taxanes[8]. The occurrences of macular edema induced by the 
taxanes are often bilateral and are supposed to be reversible 
after drug withdrawal in most circumstances. The mechanisms 
are still not clear, while the toxicity of the taxnes to retinal 
pigment epithelial cells (RPE) and Müller cells may account 

Figure 1 Baseline multimodal imaging  A: Fundoscopy showed the cystoid edema in the fovea retina in both eyes; B: Fluorescein angiography 

showed no leakage in central macular in both eyes; C, D: Ocular coherence tomography showed cystic spaces in the retina and the increasing 

thickness of the central retina with the CFT of 414 μm OD (C) and 510 μm OS (D). CFT: Central foveola thickness; OS: Oculus sinister; OD: Oculus 

dexter.

Figure 2 Ocular coherence tomography follow-up with treatment  A, B: After the withdraw of anti-cancer drug and being treated with 0.1% 

sodium hyaluronate eye drops and 1% brinzolamide, the macular edema subsided eventually with the CFT of 174 μm OD (A) and 185 μm OS 

(B) 2wk later. C, D: The structure of the retina turned back to normal in 3mo with the CFT of 190 μm OD and 179 μm OS. CFT: Central foveola 

thickness; OS: Oculus sinister; OD: Oculus dexter.
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for them[9]. Müller cells are responsible for maintaining the 
permeability gradient of the neurosensory retina, and their 
dysfunction may lead to the accumulation of intracellular 
fluid. RPE cells constitute the outermost layer of the retina, 
positioned between photoreceptor cells and choroid. The main 
functions of RPE include transporting glucose, fatty acids 
and other nutrients to the retina, maintaining ion balance of 
photoreceptor cells[10] and facilitating water transportation. 
The selective function of transportation and the tight junction 
of RPE are mainly related to claudins proteins[11]. Due to the 
highly active physiological processes in the retina and the high 
level of cell metabolism, the processes have a massive demand 
for glucose and oxygen resulting in the production of large 
amounts of water. Part of this water is transported from the 
anterior retina transported via Müller cells while the other is 
transported to choroid via RPE cells. The possible mechanisms 
underlying macular edema may include the effusion in Müller 
cells[9,12], the fluid retention caused by the increased capillary 
filtration[13-14] and the dysfunction of RPE caused by the loss 
of microtubule function, which then leads to the destruction 
of blood-retinal barrier. RPE cells are arranged compactly, 
resulting in a comparatively high resistance in the paracellular 
pathway, and water transport is mainly discharged through 
transcellular pathway[15]. Moreover, according to the results of 
fluorescein angiography, the absence of leakage of the vessels 
reveals a distinct difference between macular edema caused by 
the chemotherapy and other common causes[9]. 
To relieve the symptoms, various therapies were applied. 
It has been recommended that 2% dozoamide, a drug that 
belongs to the agent of carbonic anhydrase inhibitors (CAI), 
may help resolve the condition of patients with macular edema 
induced by taxanes in the early stage[16]. In the physiological 
structure of retina, transmembrane carbonic anhydrase XIV is 
distributed on the top and outside of the base of RPE cells and 
end foot and non-end foot membranes on Müller cells, which 
regulates the transport of ions and CO2 between capillaries, 
RPE cells and Müller cell, maintaining pH homeostasis and 
thus maintaining the normal optical response of retina[17-18]. 
It is also speculated that when the paclitaxel induced CME 
occurs, the distribution of transmembrane carbonic anhydrase- 
XIV is unbalanced. The number of it on the lateral side of the 
base is more than that in the top in RPE[19], which provides 
favorable conditions for the treatment of CAI. CAI inhibits the 
basal lateral HCO3

- transport more effectively, thus restoring 
the polarity of RPE cells and promoting the transport of cell 
fluid between retina and choroid. Furthermore, CAI promotes 
tighter adherence of RPE to neuroepithelium and enables the 
absorption of subretinal fluid, so that the symptoms of CME 
will be alleviated[20].
Interestingly, despite being considered first-line treatments 

for CME, steroid and anti-vascular endothelial growth 
factor (VEGF) drugs were not the optimal choice. While 
steroid injections have proven effective, they merely provide 
temporary relief rather than a resolution to the issue[21]. Anti-
VEGF intravitreal injection is confirmed of little effect in the 
treatment of the drug-induced macular edema. This implies that 
VEGF should not be blamed for this kind of macular edema 
predominantly[16], which reveals the different mechanisms of 
taxanes-induced macular edema from diabetic macular edema 
and retinal vein occlusion-macular edema.
Most studies on macular edema primarily focus on cases 
related to diabetes, retinal vein occlusion, and cataract surgery 
while macular edema induced by nab-paclitaxel therapy is 
comparatively uncommon. Our patient stands out as a rare 
case in the Asian population diagnosed with this condition as a 
secondary effect of neoadjuvant nab-paclitaxel chemotherapy 
for breast cancer. This occurrence affirms that nab-paclitaxel 
therapy has the potential to trigger the uncommon side effect 
of macular edema, similarly to other taxane agents. The 
clinical trials on application of the taxanes demonstrated that 
there was no significant difference in the therapeutic effect 
among diverse races[22]. However, the side effects and toxicity 
may differ in Asian and Caucasian populations. Statistics have 
shown that over 30% of Asians but less than 5% of Caucasians 
experienced grade ≥3 neutropenia after the adjuvant docetaxel/
cyclophosphamide therapy[23]. In another research, researchers 
observed that the Japanese were more sensitive to the toxicity 
of docetaxel and suspected that the difference in toxicity 
profile might due to unknown genetic factors and differences 
in unconjugated docetaxel concentration or baseline leukocyte 
count. Yet the mechanisms of different susceptibility to 
docetaxel toxicity in different populations have not been 
elucidated and have not been reported in the application of 
nab-paclitaxel therapy. Whether the occurrence of the side 
effect of macular edema has any relation to the differences in 
various races is still unknown.
In a nutshell, most publications related to macular edema 
refer to macular edema secondary to diabetes, retinal vein 
occlusion and surgery for cataracts. Macular edema induced 
by nab-paclitaxel therapy is fairly rare. After a long period 
of applying the taxane drugs clinically in chemotherapies for 
different cancers, the side effects, including neuropathies, and 
many other symptoms which occur more frequently are getting 
increasingly attention while the ocular problems are always 
overlooked. Most patients with tumors are the elderly who 
may have already suffered from the decline of visual acuity so 
that the similar symptoms caused by taxane-induced macular 
edema may fail to draw their attention. Clinical doctors 
should be alert for the possibility of development of macular 
edema in the patients receiving chemotherapies with the 
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taxanes, regardless of the specific use of it, and it is necessary 
to consider baseline ophthalmological evaluation and seek 
professional evaluations in ophthalmology department. 
Meanwhile, closely follow up of the patients is also a necessity 
for medical practitioners, in case of the progression or 
persistence of the symptoms.
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