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Esophageal Ulcer After Intravitreal Ranibizumab Injection in
a Patient With Age-Related Macular Degeneration
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Abstract

Ranibizumab is a monoclonal antibody fragment targeted against vas-
cular endothelial growth factor (VEGF) A isoform (VEGF-A). This
study aimed to report a case of esophageal ulcer that developed soon
after intravitreal ranibizumab injection in a patient with age-related
macular degeneration (AMD). A 53-year-old male patient diagnosed
with AMD received ranibizumab through intravitreal injection in the
left eye. Mild dysphagia occurred 3 days after receiving intravitreal
ranibizumab injection for the second time. The dysphagia exacer-
bated remarkably and was accompanied by hemoptysis 1 day after
receiving ranibizumab for the third time. Severe dysphagia accom-
panied by intense retrosternal pain and pant emerged after injecting
ranibizumab for the fourth time. An esophageal ulcer was observed
through ultrasound gastroscopy, covered with fibrinous tissue, and
surrounded by flushing and congestive mucosae. The patient received
proton pump inhibitor (PPI) therapy combined with traditional Chi-
nese medicine (TCM) after discontinuation of ranibizumab. The dys-
phagia and retrosternal pain were gradually relieved after treatment.
Afterwards, the esophageal ulcer has not relapsed since permanent
discontinuation of ranibizumab. To our best knowledge, this was the
first case of esophageal ulcer related to intravitreal ranibizumab injec-
tion. Our study indicated that VEGF-A played a potential role in the
development of esophageal ulceration.
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Introduction

Ranibizumab, as a monoclonal antibody fragment targeted
against vascular endothelial growth factor (VEGF) A isoform
(VEGF-A), is used to treat age-related macular degeneration
(AMD) through intravitreal injection [1]. AMD is a leading
cause of irreversible blindness for old patients in developed
countries [2]. VEGF-A play a key role in the progression of
wet AMD, which is a major cause of severe vision loss [2]. Ra-
nibizumab exhibits excellent effectiveness in the treatment of
AMD and prevents moderate visual loss in > 90% of patients
[3]. The recommended dose of ranibizumab is 0.5 mg every
month, which is sufficient to improve the clinical outcome in
AMD patients. Meanwhile, ranibizumab is well tolerated with
a low incidence of serious adverse reactions [4]. The common
ocular adverse reactions of ranibizumab include conjunctival
bleeding, eye pain, vitreous floaters, and increased intraocular
pressure. VEGF inhibition leads to systemic adverse reactions,
such as arterial thromboembolic events, hypertension, nonocu-
lar bleeding, proteinuria, urinary tract infections, and pneumo-
nia [4, 5]. In addition, gastrointestinal disorders occur with a
low incidence after intravitreal injection of ranibizumab, in-
cluding bleeding, nausea, and vomiting [5]. We report a rare
case of esophageal ulcer following intravitreal ranibizumab
injection in a patient with AMD.

Esophageal ulcers are defined as discrete breaks in es-
ophageal mucosae with clearly identifiable margins, with a
reported prevalence of 1.2% [6]. The common symptoms of
esophageal ulceration at presentation are odynophagia, retros-
ternal pain, and dysphagia [7].

Case Report

A 53-year-old male was admitted to the First Affiliated Hospi-
tal of Gannan Medical University (Ganzhou, Jiangxi Province,
China) on September 13, 2021, with a complaint of sudden
impaired vision for 8 days. The visual acuity of the right eye
(VOD) was 1.0, while the visual acuity of the left eye (VOS)
was 0.05. Intraocular pressures (IOPs) measured by a noncon-
tact tonometer were 18.0 mm Hg and 17.0 mm Hg in the right
eye and left eye, respectively. Massive hemorrhage and exuda-
tion accompanied by edema were observed in the left macula.

After diagnosis of AMD, the patient was intravitreally in-
jected with ranibizumab (0.5 mg; Novartis Pharma Schweiz
AG, Basel, Switzerland) following surface anesthesia in the
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Figure 1. An esophageal surface ulcer occurred after intravitreal ranibizumab injection. (a) Ultrasound gastroscopy showed an
esophageal surface ulcer 20 - 24 cm from the incisor. The central of ulcer was covered with fibrinous tissue, and the surrounding
mucosae were flushing and congestive. (b) Ultrasonography revealed that the mucosae were slightly incrassated with a hypo-
echoic variation in the lesion area. (c) The fibrinous tissue was stained by Lugol solution. (d) Ultrasound gastroscopy showed that

the mucosae in the gastric antrum were smooth.

First Affiliated Hospital of Gannan Medical University (Gan-
zhou, Jiangxi Province, China) on September 14, 2021. No
obvious adverse reaction occurred after administration of ra-
nibizumab. The patient received ranibizumab with a duplicate
way on October 14, 2021 (VOD, 1.0; VOS, 0.05; IOP: right
eye 19 mm Hg, left eye 20 mm Hg). Slight difficulty of swal-
lowing accompanied by choking symptoms emerged during
intake of food 3 days after ranibizumab injection and was al-
leviated without treatment in the following days. The patient
received ranibizumab for the third time on November 25, 2021
(VOD, 1.0; VOS, 0.04; 10OP: right eye 18 mm Hg, left eye 18
mm Hg). Dysphagia aggravated remarkably on the second day,
and hemoptysis emerged with low amount of blood, which was
regarded as gingival bleeding by the patient and failed to bring
to the attention. The dysphagia and hemoptysis were relieved
without treatment in the following days. The patient was intra-
vitreally injected with ranibizumab 0.5 mg for the fourth time
on January 6, 2022 (VOD, 1.0; VOS, 0.2; IOP: right eye 20
mm Hg, left eye 19 mm Hg). Severe dysphagia accompanied
by intense retrosternal pain and pant occurred during intake
of solid or liquid food on the second day. On the other hand,
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the hemorrhage, exudation, and edema in the left macula were
dramatically alleviated. On January 13, 2022, the patient un-
derwent an electronic gastroscopy test in the People’s Hospital
of Ningdu County, Ganzhou, China. An esophageal ulcer with
a size of approximately 5 x 1 cm was observed 20 - 25 cm from
the incisor, covered with fibrinous tissue, and surrounded by
congestive and edematous mucosae with a high risk of hemor-
rhage.

The hospital recommended the patient to receive therapy
in the Ganzhou People’s Hospital, Ganzhou, China. The pa-
tient was admitted to the Ganzhou People’s Hospital in 5 days.
An ultrasound gastroscopy test was performed after hospitali-
zation, and the result revealed that an esophageal surface ulcer
was visualized 20 - 24 cm from the incisor. The central of the
ulcer was covered with fibrinous tissue, and the surrounding
mucosae were flushing and congestive (Fig. 1a). Ultrasonog-
raphy revealed that the mucosae surrounding the esophageal
ulcer thickened slightly with a hypoechoic variation that indi-
cated a normal state, and no other structural abnormity was de-
tected (Fig. 1b). Lugol solution (Gram Stain, Beijing Solarbio
Science & Technology Co., Ltd. Beijing, China) was sprayed
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Figure 2. The boundary of the esophageal ulcer was visualized using magnifying endoscopy with narrow-band imaging (ME-
NBI). ME-NBI showed the boundary of the esophageal ulcer with color transformation to hazel, and no abnormal blood vessel
was observed, indicating that neither intestinal metaplasia nor cancerization occurred in the esophageal ulcer.

to the esophageal ulcer through the magnifying endoscopy, and
only the fibrinous tissue was stained as a result, indicating that
there was an ulcer or tumor (Fig. 1¢). No ulcer or bump was
observed in the fundus, body, and angle of the stomach, as well
as the cardia, pylorus, and duodenum (Fig. 1d). Magnifying
endoscopy with narrow-band imaging (ME-NBI) visualized
the boundary of the esophageal ulcer with color transforma-
tion to hazel, and no abnormal blood vessel was observed, in-
dicating that no intestinal metaplasia or cancerization occurred
in the esophageal ulcer (Fig. 2). Good tissue flexibility was
detected using a biopsy. In addition, an esophageal biopsy was
performed to confirmed that the lesion was an ulcer. As shown
in Figure 3, the lesion surface was covered with squamous epi-
thelium, and a large amount of small vascular hyperplasia with
inflammatory cell infiltration was observed in the mucosa and
submucosa. The epithelium was detached in some areas, and
inflammatory exudative necrosis was observed. To sum up, the
patient was diagnosed with an esophageal surface ulcer.

The patient had no history of gastrointestinal disease or
esophagus disorders, without intake of specific food prior
to dysphagia. The esophageal ulcer was suspected by clini-
cians to be caused by ranibizumab. As a result, ranibizumab
was discontinued. The patient received proton pump inhibitor
(PPI) therapy to inhibit gastric acid secretion using ilaprazole
sodium (10 mg, intravenous drip (ivgtt), once a day (qd), for
5 days, Livzon Pharmaceutical Group Inc., Zhuhai, China)
and esomeprazole magnesium enteric-coated capsules (20
mg, oral (po), twice a day (bid), for 25 days, Chia Tai Tian-
Qing Pharmaceutical Group Co., Ltd. Lianyungang, China)
on January 18, 2022. Meanwhile, Kangfuxin liquid (10 mL,
po, three times a day (tid), for 30 days, Sichuan Gooddoctor
Panxi Pharmaceutical Group, Xichang, China), as a traditional
Chinese medicine (TCM), was used to promote healing of the
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esophageal ulcer. Five days after treatment, the dysphagia and
retrosternal pain were dramatically alleviated. The patient was
discharged from the hospital in the opinion of clinicians, with
the remaining oral medications, and no longer need to receive
ranibizumab intravitreal injection. In terms of follow-up, the
patient continued to take the rest of oral medications according
to medical advice, the dysphagia and retrosternal pain were
gradually relieved in the following days. The clinical symp-
toms disappeared completely when the oral medications were
used up.

The patient was admitted to the People’s Hospital of
Ningdu County on March 10, 2022. Gastroscope showed the
esophageal mucosa was smooth and normal in color, without
covered white fibrinous tissue, indicating that the esophageal
ulcer was cured. In terms of follow-up, the esophageal ulcer
has not recurred so far (Fig. 4). Meanwhile, the patient has not
received ranibizumab injection.

Discussion

Both ranibizumab and bevacizumab are monoclonal antibod-
ies targeted against VEGF-A. However, bevacizumab was ini-
tially approved for the therapy of metastatic colorectal cancer
while ranibizumab has long been used for the treatment of
AMD [8, 9]. Interestingly, previous clinical studies demon-
strated that bevacizumab and ranibizumab had similar efficacy
as well as safety in the treatment of AMD, whereas ranibizum-
ab has not been used to treat cancers so far [10, 11].

It has been reported that bevacizumab induced an esopha-
geal ulcer in a 60-year-old woman. The women had difficulty
in swallowing solid food after three cycles of regimens consist-
ing of bevacizumab, irinotecan, 5-fluouracil and leucovorin.
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Figure 3. The esophageal biopsy revealed the pathological characteristic of the lesion using the optical microscope.

The esophageal ulcer was alleviated after sole discontinuation
of bevacizumab [12]. In addition, two case reports revealed
that two cancer patients experienced severe gastrointestinal
ulceration after chemotherapy consisting of FOLFOX and
bevacizumab, and the ulceration was considered to be associ-
ated with bevacizumab [13, 14]. In fact, Tol et al [15] reported
that symptomatic gastrointestinal ulcers occurred in 1.3% of
patients with advanced colorectal cancer (ACC) who received
bevacizumab in combination of chemotherapy. Bergamo et al
[16] found that 4.2% of patients experienced symptomatic anal
ulceration after receiving bevacizumab. Moreover, vasculari-
zation of anal canal was notably inhibited in patients receiv-
ing bevacizumab, and timely discontinuation of bevacizumab
protected patients from symptomatic anal ulcers. However, no
report has shown that esophageal ulceration occurred in pa-
tients treated with ranibizumab. Noteworthily, bevacizumab
was administrated through intravenous injection in the therapy
of metastatic cancer, while ranibizumab was administrated by
intravitreal injection in the treatment of ADM [3, 17]. Impor-
tantly, whether the chemotherapy had stimulative effects on
bevacizumab-induced ulceration was unclear. In this case re-
port, an esophageal ulcer was induced by ranibizumab alone.
VEGF is involved in angiogenesis that plays a crucial role
in the repair of gastric ulcers [18]. It was reported that sofalcon
exerted significant effects on gastric ulcer repair possibly by
stimulating VEGF release in gastric fibroblasts [19]. Takahashi
et al [20] demonstrated that VEGF mRNA was specifically ex-
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pressed at gastric ulcer margins compared to normal gastric
mucosae. Afterwards, Kim et al [21] found a novel single nu-
cleotide polymorphism (SNP) in the VEGF gene that predicted
the predisposition to gastroduodenal ulcers. In addition, Dai
et al [22] speculated that Jianweiyuyang (JWYY) granules as
TCM accelerated gastric ulcer healing potentially by stimu-
lating angiogenesis and enhancing VEGF mRNA expression.
These findings indicated that VEGF played a potential role in
the development and progression of gastroduodenal ulcers.

Gastroesophageal reflux disease is the most common eti-
ology of esophageal ulcers [23]. Moreover, the use of non-ste-
roidal anti-inflammatory drugs or antibiotics (e.g., tetracycline
and doxycycline) also can induce esophageal ulcers [7, 23].
The other causes of esophageal ulceration include the Can-
dida, caustic injury, hiatal hernia, esophagitis, marginal ulcer,
foreign body, human immunodeficiency virus (HIV), and her-
pes simplex virus (HSV) [6, 24].

With respect to the relationship between the esophageal
ulcer and ranibizumab injection, dysphagia emerged three
days after intravitreal ranibizumab injection, and aggravated
after injecting ranibizumab again. Subsequently, dysphagia
accompanied by hemoptysis or retrosternal pain occurred af-
ter duplicated administration of ranibizumab. The patient had
no history of gastrointestinal disease or esophagus disorders
prior to dysphagia. The esophageal ulcer was alleviated after
ranibizumab discontinuation. Finally, the esophageal ulcer has
not relapsed since permanent discontinuation of ranibizumab.
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No obvious adverse reaction
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A
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the third time

Remarkably aggravated dysphagia
and mild hemoptysis

Relieving without treatment
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a
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intense retrosternal pain
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1. Diagnosis of esophageal
ulceration

2. Discontinuation of ranibizumab
injection

3. PPI therapy combined with TCM

The dysphagia and retrosternal pain
were dramatically alleviated.

The esophageal ulcer was cured
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September 5, 2021
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October 14, 2021

October 18, 2021

November 25, 2021

November 26, 2021

January 6, 2022
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Figure 4. Timeline of ranibizumab-induced esophageal ulcer in a patient with age-related macular degeneration. AMD: age-
related macular degeneration; PPI: proton pump inhibitor; TCM: traditional Chinese medicine.
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Taken together, the esophageal ulcer was related to ranibizum-
ab administration.

Conclusions

To our best knowledge, ranibizumab was firstly reported to in-
duce an esophageal ulcer. This case report revealed a potential
role of VEGF-A in the pathogenesis of esophageal ulceration.
In view of the adverse reactions of bevacizumab in the diges-
tive tract, it could be inferenced that VEGF-A might serve as
a biomarker in the development and progression of ulceration
in the digestive tract.
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