
286

Topical ketotifen treatment for allergic conjunctivitis: a 
systematic review and Meta-analysis

Xin-Yan Dou, Wei Zhang

·Meta-Analysis·

Topical ketotifen for allergic conjunctivitis

Department of Ophthalmology, Shanghai Wusong Central 
Hospital, Shanghai 200940, China
Correspondence to:  Xin-Yan Dou. Department of 
Ophthalmology, Shanghai Wusong Central Hospital, Baoshan 
District, No.216 Mudanjiang Road, Baoshan District, Shanghai 
200940, China. douxinyan0116@126.com
Received: 2022-02-25         Accepted: 2022-10-30

Abstract
● AIM: To assess the efficacy of ketotifen in treating allergic 
conjunctivitis. 
● METHODS: A systematic search of systematic reviews 
and Meta-analyses was conducted on the PubMed and Web 
Science of Science until October 2021 to address this knowledge 
gap. Mean difference with 95%CI and P values were used to 
assess the efficacy of ketotifen. The heterogeneity (I2) was 
used to evaluate the impact of heterogeneity.
● RESULTS: Eight randomized controlled trials (RCTs) 
involving 1589 patients were included in this Meta-analysis. 
The results revealed that after treating with ketotifen, itching 
(MD=-0.91, 95%CI: -1.63 to -0.20, I2=94%, P=0.01), tearing 
(MD=-0.40, 95%CI: -0.61 to -0.18, I2=75%, P=0.0003) and 
total signs and symptoms (MD=-0.85, 95%CI: -1.12 to -0.58, 
I2=0, P<0.00001) showed better benefit effect compared to 
the placebo group. 
● CONCLUSION: Topical ketotifen is an effective 
treatment for patients with allergic conjunctivitis.
● KEYWORDS: allergic conjunctivitis; ketotifen; Meta-
analysis; olopatadine
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INTRODUCTION

A llergic conjunctivitis is a common immunological 
disorder that affects up to 20% of the population with 

geographical variations[1]. Allergic conjunctivitis mainly 
affects young people, which can be subcategorized into 
different types according to severity, clinical presentation, and 

immunopathology. In addition, itching, redness and tearing 
remain the hallmark of all forms of this disorder[2]. Moreover, 
allergic conjunctivitis is often associated with allergic rhinitis, 
which is commonly known as allergic rhinoconjunctivitis.
Allergic conjunctivitis is caused by type 1 immunoglobulin E 
-mediated hypersensitivity reaction. Its biological mechanism is 
that allergen particles bind and cross connect immunoglobulin 
E molecules which are attached to the tissue mast cells, 
resulting in these cells degranulation and release histamines 
and inflammatory mediators into the tissue[3]. At present, the 
topical therapeutic drugs for allergic conjunctivitis include 
antihistamines, cyclosporine ophthalmic solution, mast cell 
stabilizers, and eosinophil deactivators[4]. For severe case, 
non-steroidal anti-inflammatory drugs and corticosteroids is 
required[5]. Previous study has reported that topical ketotifen 
and olopatadine have mast cell stabilizing and antihistaminic 
properties[6]. 
Ketotifen is a H1 blocker histamine antagonist, which is derived 
from cyproheptadine[7]. It has been proved that ketotifen treatment 
significantly reduces activated eosinophils, CD3+, CD4+ T 
lymphocytes, bronchial mucosa and inhibit the expression 
of E-selectin and intercellular adhesive molecuk 1 (ICAM-1) 
on vascular endothelial cells[8]. The effects of ketotifen on 
ICAM-1 expression have been widely studied. Therefore, the 
present study aimed to perform a Meta-analysis through a 
comprehensive literature search, and to reach a conclusion by 
integrating clinical trials to identify the efficacious treatment of 
ketotifen for allergic conjunctivitis.
MATERIALS AND METHODS
Search Strategy  Two independent researchers systematically 
searched the peer-reviewed English-language studies in 
the PubMed and Web of Science until October, 2021. The 
search terms were “(Allergic conjunctivitis) and (Ketotifen or 
Ketotifen Fumarate) and (Clinical trial)”. 
Inclusion Criteria  The studies were eligible to the inclusion 
criteria have to fulfill the followings: 1) published as peer-
reviewed English; 2) reported the treatment of allergic 
conjunctivitis; 3) the results showed symptoms of allergic 
cornea such as itching, conjunctival hyperemia, tearing, 
redness, or total signs and symptoms; and 4) the results 
quantitatively expressed as mean±SD.
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Exclusion Criteria  Studies were excluded if: 1) no necessary 
sample data; 2) lack of a healthy control group; 3) data were 
measured in animal models; 4) grey- or unpublished studies; 5) 
other language.
Screening of Articles  The keywords and filtering titles 
was used for the screening of related articles. We used the 
inclusion criteria for the abstracts screened and the full-text 
of related studies. Moreover, we searched the reference list of 
the selected papers to the other relevant studies not included 
in the initial search. Finally, we performed a full-text search 
and analyze the data. The main information involved in the 
analysis was included aspects: name of the author, location, 
trail design, protocol, and relevant outcomes. 
Statistical Analysis  Our study conforms to the guidelines 
from the Preferred Reporting Items for Systematic Reviews 
and Meta-analysis (PRISMA) statement[9]. The Meta-analysis 
was performed using Review Manager (Revman Version 
5.3., Oxford, UK). Furthermore, mean difference with 95%CI 
and P values were used to assess the efficacy of ketotifen. 
The heterogeneity (I2)[10] was used to evaluate the impact of 

heterogeneity. A percentage of 0–25% was classified as mild, 
26%–50% as moderate, and 51%–75% as significant between-
study heterogeneity. If I2>50%, a random-effects model was 
used for the analysis, or the data were analyzed on fixed-effects 
model. Moreover, P<0.05 was considered as statistically 
significant in this Meta-analysis.
RESULTS
Search Results  We retrieved 440 references from PubMed 
and Web of science through original search. After title and 
abstracts filtering, 121 studies met the requirements. After we 
screened a full-text, 8 of these articles in accord with inclusion 
criteria[6,11-17](Figure 1). 
Of these 8 studies, 7 were the comparison of ketotifen vs 
olopatadine, 3 were related to the comparison of the placebo. 
The risks of bias per study is analyzed by the methodological 
quality assessment. ‘Risk-of-bias’ domain ratings are shown 
for each study in Figures 2 and 3. 
Ketotifen and Olopatadine in the Treatment of Allergic 
Conjunctivitis  The reported data on the effect of ketotifen 
and olopatadine on allergic conjunctivitis were well converged 

Figure 1 Flowchart of the literature search. 

Figure 2 Risk of bias graph of included studies.
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(Figure 4). The pairwise Meta-analysis for conjunctival 
hyperemia, itching, redness, tearing, and total signs and 
symptoms is reported in Figure 4. The results showed that 
conjunctival hyperemia [mean difference (MD)=0.14, 95%CI: 
-0.26 to 0.53, I2=98%], itching (MD=0.02, 95%CI: -0.49 to 
0.54, I2=98%), redness (MD=-0.05, 95%CI: -0.45 to 0.35, 
I2=88%), tearing (MD=-0.15, 95%CI: -0.44 to 0.13, I2=94%) 
and total signs and symptoms (MD=0.15, 95%CI: -0.54 to 0.84, 
I2=91%) were all no significant difference between the two 
drugs. A random-effects model was used for the analyses due 
to the inaccuracy and high degree of inconsistency between 
studies. 
Ketotifen and Placebo in the Treatment of Allergic 
Conjunctivitis  Figure 5 presents the results of the comparisons 
between ketotifen and placebo. The data from a total of 3 trials 
was used to analysis the effectiveness of ketotifen. Compared 
to the placebo group, itching (MD=-0.91, 95%CI: -1.63 to 
-0.20, I2=94%, P=0.01), tearing (MD=-0.40, 95%CI: -0.61 
to -0.18, I2=75%, P=0.0003) and total signs and symptoms 
(MD=-0.85, 95%CI: -1.12 to -0.58, I2=0, P<0.00001) showed 
better benefit effect. There was no difference between 
conjunctival hyperemia (MD=-0.21, 95%CI: -0.60 to 0.18, 
I2=98%), redness (MD=-0.80, 95%CI: -1.94 to 0.33, I2=98%) 
and placebo group. 

Sensitivity Analysis  Sensitivity analysis included repeated 
evaluation of the effect of the intervention by excluding 
evaluation studies with high risk of bias in the main results. In 
our study, the funnel plots were analyzed for publication bias. 
The sensitivity analysis did not show significant differences 
compared with the main analysis (Figures 6 and 7).
DISCUSSION
Our Meta-analysis was conducted on the data derived from 
treatments for allergic conjunctivitis patients in which was used 
to appraise the relative effectiveness therapy. We attempted 
to summarize the data of conjunctival hyperemia, itching, 
redness, tearing and total signs and symptoms from published 
clinical trials to indicate that whether ketotifen is a significant 
beneficial treatment for allergic conjunctivitis. Our results 
showed that ketotifen contributed to a significant improvement 
in itching, tearing, and total signs and symptoms. 
Ketotifen is a second-generation mast cell stabilizer and H1-
antihistamine, and has a long elimination half-life[7]. In our 
study, topical ketotifen was associated with a reduction in 
itching, tearing and total signs symptoms by a pooled-MD 
of -1.63 to -0.20, -0.61 to -0.18, -1.12 to -0.58 respectively. 
The P values were considered as statistically significant 
in ocular itching and tearing. The advantage of this dual 
mechanism antiallergic molecules include rapid onset triggered 
by immediate antagonism of histamine receptors and long-
term effects on late allergic reaction mediators. After the 
first infusion, itching relief was proved to be very rapid, 
because the treatment of the main part of the symptom has 
occurred in the short term. In the long term, the main signs/
symptoms of allergic conjunctivitis improved on day 7, and 
most patients were absent on day 28[18]. Some studies have 
reported that the benefit of ketotifen was obvious from the 
beginning of treatment to this visit[19]. In addition, fewer 
subjects discontinued ketotifen due to adverse events than 
placebo. Furthermore, ketotifen inhibits eosinophil infiltration, 
activation, and degranulation and other reactions[7]. The 
multiple effects of ketotifen produce additional efficacy with 
an anti-allergic mechanism. Therefore, ketotifen group was 
significantly better than place group in itching, tearing, and 
signs and symptoms. In addition, the number of asymptomatic 
days in the ketotifen group was significantly higher than that 
in the placebo group, indicating that ketotifen can prevent 
recurrent episodes in addition to alleviating the signs and 
symptoms of acute episodes of sac. It may suggest that 
ketotifen was an effective treatment strategy for allergic 
conjunctivitis.
Olopatadine hydrochloride is a mast cell stabilizer and 
antihistamine, which is used as oral, ocular, and intranasal 
preparations. Most practical applications of olopatadine 
therapy focus on the treatment of allergic rhinoconjunctivitis[19]. 

Figure 3 Risk of bias summary of included studies.

Topical ketotifen for allergic conjunctivitis



289

Int J Ophthalmol,    Vol. 16,    No. 2,  Feb.18,  2023         www.ijo.cn
Tel: 8629-82245172     8629-82210956      Email: ijopress@163.com

The rapidity and intensity of the two antiallergic drugs are 
similar by reducing the patient’s overall eye discomfort. In 
this study, topical ketotifen vs olopatadine was associated in 
conjunctival hyperemia, itching, redness, tearing, and total 
signs and symptoms respectively. There is no statistically 

significant between ketotifen and olopatadine evaluated 
by the P values. In a previous pharmacokinetic study, the 
concentrations of olopatadine were observed at the time points 
after single and multi-dose exposure in healthy subjects after 
7d. Result showed that olopatadine was slowly absorbed in 

Figure 4 A Forest plot of ketotifen vs olopatadine.
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all participants and then rapidly eliminated from the body[20]. 
The common non-ocular adverse events associated with 
olopatadine include headache, nasal dryness, dysgeusia, and 
fatigue, which are known antihistamine effects[21-22]. The 
results showed that topical olopatadine has similar effect, 
which are effective treatments for allergic conjunctivitis.
Our results support the use of topical ketotifen in the treatment 

of allergic conjunctivitis. It is more effective than placebo 
in relieving itching, tearing, and total signs and symptoms. 
However, the clinical and methodological heterogeneity of 
the study indicates that the overall efficacy of topical ketotifen 
should be cautiously evaluated. The lack of long-term data 
on the access of ketotifen for evidence-based medicine in 
the therapy of allergic conjunctivitis. Further randomized 

Figure 5 A Forest plot of ketotifen vs placebo.
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controlled trials with a larger sample size need to provide 
adequate statistical capacity to detect small differences 
in treatment effects such as conjunctival hyperemia and 
redness. The standardized research intention includes the 
use of precisely defined individual symbols and symptom 
severity grades, a unified follow-up schedule, and different 
concentrations of cyclosporin are justified to determine the 
short- and long-term efficacy and safety of ketotifen in the 

treatment of allergic conjunctivitis. Therefore, this Meta-
analysis is to evaluate the efficacy and safety of ketotifen in 
the treatment of allergic conjunctivitis. We hope to provide 
more evidence to help clinicians and patients make the correct 
choice in the treatment of allergic conjunctivitis.
The limitations of this study need to be recognized. First, in 
the studies we included, there was relatively little comparative 
evidence of treatment in patients with allergic conjunctivitis. 
Second, there may be other factors that lead to inconsistencies 
in this Meta-analysis, such as the duration and quality of the 
study. Third, a considerable number of studies do not have the 
above data, which makes fewer studies available. Moreover, 
an additional study limitation is the exclusion of some articles 
on the basis of language, and applicability of the results of this 
study on some population groups could be limited. 
In conclusion, our study suggested that topical ketotifen is an 
effective treatment for patients with allergic conjunctivitis, 
especially in itching, tearing and total signs symptoms. 
The therapeutic efficacy of ketotifen may appears to be like 
olopatadine.
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