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Topical treatments for seasonal allergic
conjunctivitis: systematic review and 
meta-analysis of efficacy and effectiveness
Christopher G Owen, Anupa Shah, Katherine Henshaw, Liam Smeeth and Aziz Sheikh

Introduction

FIFTEEN per cent of eye related consultations in general
practice are due to allergic conjunctivitis,1 which may or

may not be accompanied by rhinitis (so called allergic
rhinoconjunctivitis).2 Half of these cases are likely to be diag-
nosed with seasonal allergic conjunctivitis,3 which is a
Type 1, IgE-mediated hypersensitivity to grass or tree pollen.
Hence, most are seen when pollens are present in the
atmosphere (typically between April and August in the
United Kingdom [UK]). Cases may present severely in the
rare event of excessive allergen exposure. 

Recommended treatments for symptoms of allergic con-
junctivitis — namely, ocular itching and redness with tearing,
and accompanying nasal congestion — include avoidance
of the offending antigen(s), topical mast cell stabilisers, and
topical antihistamines (with and without a vasoconstrictor).4

Systemic antihistamines can be used, these usually being
reserved for those with atopic symptoms affecting other
organ systems. Refractory cases and those with more serious
sight-threatening atopic conditions, such as vernal and atopic
keratoconjunctivitis, may require treatment with topical
steroids, although this is usually administered under specialist
supervision.

Most patients presenting with seasonal allergic conjunc-
tivitis are treated using either topical mast cell stabilisers or
antihistamines. However, the evidence base for the compar-
ative effectiveness of these topical treatments in providing
symptomatic relief from ocular allergy remains uncertain. 

We aimed to systematically evaluate the effectiveness of:

• topical mast cell stabilisers when compared with placebo,
• topical antihistamines when compared with placebo,

and
• topical mast cell stabilisers compared with topical anti-

histamines

in providing symptomatic relief from seasonal allergic con-
junctivitis. 

This is, as far as we are aware, the first systematic review on
this subject. The role of systemic antihistamines, topical and
systemic corticosteroids, and non-steroidal anti-inflammatory
drugs in the treatment of allergic conjunctivitis are the
subjects of future reviews.

Method
Study inclusion and search strategy
A systematic review of all double-masked randomised
crossover and non-crossover trials was carried out, comparing
(a) topical mast cell stabilisers with placebo, (b) topical
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SUMMARY

Background: Evidence for the effectiveness of topical treatments,

in providing symptomatic relief from ocular allergy, remains

uncertain.

Aims: To assess the effectiveness and relative efficacy of topical

treatments for the management of seasonal allergic conjunctivitis.

Design of study: A systematic review and meta-analysis.

Setting: A literature search of the Cochrane Library, Medline, and

EMBASE bibliographic databases.

Method: Double-masked randomised controlled trials were

identified, that compared the use of topical mast cell stabilisers

(sodium cromoglycate, nedocromil, lodoxamide) with placebo,

topical antihistamines with placebo, and topical mast cell

stabilisers with topical antihistamines.

Results: A meta-analysis of six trials showed that patients using

sodium cromoglycate were 17 times (95% confidence interval [CI]

= 4 to 78) more likely to perceive benefit compared with those

using a placebo, although this estimate may be partially influenced

by publication bias. Five trials indicated that those patients using

nedocromil were 1.8 times (95% CI = 1.3 to 2.6) more likely to

perceive their allergy to be moderately or totally controlled than

those using a placebo. Four trials showed that those using

antihistamines were 1.3 times (95% CI = 0.8 to 2.2) more likely

to perceive a ‘good’ treatment effect than those using mast cell

stabilisers, although this beneficial effect was not statistically

significant. Limited evidence suggests that antihistamines might

have a faster therapeutic effect compared to mast cell stabilisers.

Conclusion: Overall, these findings confirm the benefit of topical

mast cell stabilisers and antihistamines over placebo for the

treatment of allergic conjunctivitis. There is, however, insufficient

evidence to recommend the use of one type of medication over

another. Treatment preferences should therefore be based on

convenience of use (with reduced frequency of instillation for some

preparations), patient preference, and costs, especially as

important side effects were not reported with any medication.

Keywords: clinical trials; conjunctivitis; conjunctivitis, allergic;

meta-analysis; review, systematic; topical administration.



antihistamines with placebo, and (c) topical mast cell sta-
bilisers with antihistamines, in the management of seasonal
allergic conjunctivitis. One reviewer completed the search in
August 2001 in accordance with Cochrane guidelines for
locating and selecting studies.5 Studies were identified from
the Cochrane Eyes and Vision Group trials register, derived
from the Cochrane central register of trials on the Cochrane
Library (Issue 2, 2001), Medline (1966–2001), and EMBASE
(1980–2001) databases. A detailed text word and MeSH
heading (for Medline only) search strategy was used (see
Supplementary appendix 1). Bibliographies of relevant art-
icles were searched for additional references.

Selection of trials and assessment of quality
Titles and abstracts of studies identified from the searches
were reviewed. Studies were only considered relevant if the
abstract stated that a randomised controlled trial of relevant
treatments had been carried out. Full-text versions of
potentially relevant articles were obtained and assessed
for a minimum standard of quality. Only trials that met the
inclusion criteria; that is, concealed allocation of treatment,
contained subjective assessment of treatment efficacy, and
documented patient inclusion criteria, were included in the
review. Crossover trials were only included if a suitable
wash-out period between treatments was reported. The
majority of studies did not detail the method of treatment
allocation, and so this could not be used to assess the
individual quality of the studies.

Data extraction and statistical methods
Two reviewers extracted data, in accordance with Cochrane
guidelines,5 onto a standard pro forma (Microsoft Excel 97
spreadsheet). The extraction process was completed on two
separate occasions. The mean difference in subjective
symptoms (for ocular itching or general scores of discomfort)
and the standard error of the difference between treatment
groups were often not reported. The perceived benefits for
different treatments (that is, topical mast cell stabilisers,

antihistamines, and placebo) were more routinely reported.
Hence, the odds ratios and 95% confidence intervals (CI) of
perceived benefit for different topical treatments were calcu-
lated using a meta-analysis command (METAN) in STATA
(STATA 7.0 for Windows). In the absence of any statistically
significant between-study heterogeneity, a fixed pooled
effect is reported.6 Where statistically significant (P<0.05)
between-study heterogeneity was identified, we performed
meta-analysis using a random-effects model. Statistical
heterogeneity between studies was examined using the χ2

test. Funnel plots were used to assess whether there was
evidence of publication bias.7 An Egger test for funnel plot
asymmetry and a Begg test for publication bias were also
performed.8,9 Quantitative analyses of outcomes were per-
formed on an intention-to-treat basis, where possible.

Results
Titles and abstracts from 140 studies were identified, and
full-text versions of 49 potentially relevant articles were
obtained and assessed for quality. Forty studies satisfied our
pre-specified inclusion criteria (see Supplementary figure 1).

Topical mast cell stabilisers versus placebo
Three different types of topical mast cell stabiliser (sodium
cromoglycate, nedocromil, and lodoxamide) were compared
with placebo in providing symptomatic relief from allergic
conjunctivitis.

Sodium cromoglycate versus placebo. Seventeen double-
masked studies that compared use of topical sodium cro-
moglycate with placebo were identified (a reference list is
available from the authors). Eight studies recorded subjective
symptoms while using treatment and placebo interventions,
including ocular itching, burning, soreness, and lacrima-
tion.10-17 Of these, five studies reported an improvement in a
variety of subjective symptoms while using topical sodium
cromoglycate preparations,11-13,15,17 whereas the remaining
three trials found no difference in symptoms between
treatment groups.10,14,16 Formal meta-analysis was not
possible because mean scores or measures of accuracy
(standard deviation or standard error) were not reported.

Ascertainment of preferred treatment in crossover trials,
and overall assessment of perceived treatment benefit in
non-crossover trials was more consistently reported. The
characteristics of these six small trials are detailed in
Supplementary table 1.11,12,15,17-19 Overall, a random-effects
estimate (owing to considerable heterogeneity between
estimates; χ2 = 23.2, degrees of freedom [df] = 5, P<0.001)
showed that those using topical sodium cromoglycate
preparations were 17 times (95% CI = 4 to 78) more likely to
perceive benefit than those using placebo (Figure 1). Trials
reporting marked and statistically significant benefits of
active treatment over placebo were mostly small, raising the
possibility of publication bias. The Egger test for publication
bias was statistically significant (P = 0.02), although the
Begg test was not (P = 0.45).

No important side effects were reported with the active
treatment, although one historic study that used
phenylethanol reported stinging on instillation in both treat-
ment and placebo groups.18
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HOW THIS FITS IN

What do we know?
Allergic conjunctivitis affects up to 
one-fifth of the United Kingdom population, 
presenting a considerable burden to primary 
healthcare services. Treatment for this condition often involves
either topical mast cell stabilisers or antihistamines. However,
the evidence for the relative effectiveness of these topical
treatments in providing symptomatic relief from ocular allergy
remains uncertain. 

What does this paper add?
A systematic review of 40 double-masked randomised
controlled trials indicates that treatment of allergic
conjunctivitis with either topical mast cell stabilisers or
antihistamines confers benefit in alleviating symptoms when
compared with a placebo. A meta-analysis did not show any
difference in subjective symptoms between those treated with
topical antihistamines when compared with those treated with
topical mast cell stabilisers.



Nedocromil sodium versus placebo. We found five double-
masked randomised controlled trials that compared use of
topical nedocromil sodium with placebo (over at least
1 month) for the treatment of seasonal allergic conjunctivitis
(Supplementary table 2).20-24 To facilitate masking, placebo
drops were coloured yellow with riboflavin (0.005%) in all
studies, to make them indistinguishable from the active
preparation. Subjective symptoms (including itching and
overall eye condition) were less pronounced in those using
nedocromil sodium compared with those using placebo.
The differences were statistically significant in three of these
studies,20,22,23 and of borderline significance in the remaining
two studies.21,24 Heterogeneity in the approaches to subjec-
tive recording of symptoms and presentation of results did
not allow for a formal meta-analysis (this was also true of
clinician-based assessment of treatment efficacy). Patient-
perceived total and moderate effectiveness of treatment was
reported in all studies (Supplementary table 2). A fixed-
effects estimate (as differences between estimates were not
statistically significant; χ2 = 5.15, df = 4, P = 0.27) showed
that patients using nedocromil sodium were 1.8 times (95%
CI = 1.3 to 2.6) more likely to report that their symptoms
were moderately or totally controlled than those using
placebo (Figure 2). Tests for publication bias were not sta-
tistically significant (Egger test P = 0.55, Begg test P =
0.46). Apart from an unpleasant taste immediately after
instillation of the active treatment, no other important side
effects were reported.

Lodoxamide tromethamine versus placebo. Only one ran-
domised controlled trial of 4 weeks duration compared the
use of lodoxamide tromethamine 0.1% with placebo for the
treatment of allergic conjunctivitis in adults.25 Those using
lodoxamide (n = 14) reported significantly fewer symptoms
of lacrimation, burning and itching, photophobia, and eyelid

swelling compared with those using placebo (n = 13).
Fewer patients treated with lodoxamide (n = 2/14) com-
pared with the placebo group (n = 11/13) complained of
symptoms requiring additional pharmacological treatment
(P<0.002).25 Three other studies using conjunctival provoca-
tion tests to a variety of allergens showed greater short-term
symptomatic relief in those using lodoxamide compared
with placebo. Cytological assessment in these three provo-
cation studies found fewer inflammatory cells in the tear fluid
of the lodoxamide-treated group. Again, owing to hetero-
geneity in methods and presentation of results, a meta-
analysis of these studies could not be performed. No side
effects associated with use of the active treatment were
reported.

Topical mast cell stabilisers versus placebo. Six studies com-
paring sodium cromoglycate with placebo (Supplementary
table 1), five studies comparing nedocromil sodium with
placebo (Supplementary table 2), and one study comparing
lodoxamide tromethamine with placebo, were pooled to give
a combined estimate of the efficacy of topical mast cell 
stabilisers over placebo. Overall, a random-effects model (as
there was considerable heterogeneity between estimates χ2

= 45.4, df =11, P<0.001) showed that patients using mast
cell stabilisers were 4.9 times (95% CI = 2.5 to 9.6) more 
likely to perceive benefit than those using placebo. However,
caution should be used with this pooled estimate, as the out-
comes of benefit between treatments used, although similar,
were not the same. Also, there was marked evidence of 
publication bias (Begg test P = 0.005, Egger test P<0.001)
and differences in the effect between types of treatments 
(P = 0.004 for the difference in benefit between sodium cro-
moglycate versus placebo, and nedocromil sodium versus
placebo). No trials were identified directly comparing the use
of one mast cell stabiliser with another.
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Figure 1. Odds ratio and 95% CI of perceived benefit of using
sodium cromoglycate compared with placebo. Study reference is 
indicated on the y-axis (in alphabetical order of author). The
pooled estimate, based on a random-effects model, is shown by a
dashed vertical line indicating benefit from sodium cromoglycate.

Figure 2. Odds ratio and 95% CI of perceived benefit of using
nedocromil sodium compared with placebo. Study reference is
indicated on the y-axis (in alphabetical order of author). The pooled
estimate, based on a fixed-effects model, is shown by a dashed
vertical line indicating benefit from nedocromil sodium (2%).



Topical antihistamines versus placebo
Nine double-masked randomised controlled trials (consisting
of crossover and non-crossover designs) were identified: six
studies compared treatment of levocabastine with placebo,
one study compared azelastine hydrochloride with placebo,
one study compared emedastine with placebo, and one
further study from the 1970s compared antazoline phosphate
with placebo (Supplementary table 3). Because of the rapid
mode of action of antihistamines, most studies used short-
term conjunctival provocation tests to a variety of allergens,
sometimes performed outside the pollen season, to establish
the relative efficacy of topical antihistamines and placebo
(Supplementary table 3). A variety of symptoms and signs,
including itching, redness, burning, and swelling, were
graded using scales ranging from 0 (none) to 3 (severe),26-29

or 0 (none) to 6 (severe),30 or using subjective visual ana-
logue scales.31 Formal meta-analysis was not possible, as
most studies did not tabulate the mean scores and error
associated with these scores. Often P-values associated
with the difference between treatment groups were given
(summarised in Supplementary table 3), which did not allow
the degree of benefit to be gauged. Despite this, most
studies showed improvement in symptoms post-provocation,
and in allergic conjunctivitis, especially for symptoms of itch-
ing (the hallmark symptom of allergic conjunctivitis), in
those treated with antihistamines compared with those
given placebo. There was no evidence from the ran-
domised controlled trials identified to support the use of
one type of topical antihistamine over another.

Topical mast cell stabilisers versus topical 
antihistamines
Eight double-masked randomised controlled trials com-
paring the use of topical mast cell stabilisers (five studies
evaluated sodium cromoglycate,32-36 one lodoxamide,37

and two nedocromil sodium38,39) with one type of topical
antihistamine (levocabastine) were identified. Two were
short-term trials comparing the response to conjunctival
provocation with a variety of grass pollens, 15 minutes
after treatment with nedocromil sodium and levocabas-
tine,38 and after 18 days of treatment with sodium cromo-
glycate and 4 hours with levocabastine,32 in studies with
24 and 50 participants, respectively. Six trials established
the longer-term response to treatment with mast cell sta-
bilisers and levocabastine in studies ranging from
14 days37 to 4 months in duration,33 with 37–110 study par-
ticipants.34,35 Placebo drops were used to facilitate mask-
ing between treatment groups requiring different daily
dosage (for example, sodium cromoglycate four times a
day, levocabastine twice a day), ensuring an equivalent
daily instillation of drops. No trials were found comparing
topical mast cell stabilisers with antihistamine and vaso-
constrictor preparations.

A variety of subjective symptom scores, such as itching,
tearing, and burning, as well as signs, such as redness, were
graded using scales from 0 (none) to 3 (severe)32,33,35,37,38 or
visual analogue scales.34,36 These were used as separate
scores, or summed to give overall symptom scores. As with
earlier comparisons, formal meta-analysis was not possible,
as most studies did not tabulate the mean scores and error

associated with these measures. Despite this, differences in
scores between treatment groups were reported as not being
statistically significant in the six longer-term studies. A statis-
tically significant reduction in itching and redness (P<0.05) in
those treated with antihistamines was reported in the two
short-term provocation studies.32,38 Mean scores were tabu-
lated in one of these studies, allowing the comparative ben-
efit of topical antihistamine over sodium cromoglycate to be
gauged.32 The benefit of antihistamine use in short-term stud-
ies was confirmed in interim results (at 2 weeks) from one of
the longer studies (4 weeks).35 Patient-perceived ‘excellent’
or ‘good’ treatment efficacy was reported in four of the six
longer-term studies (summarised in Supplementary table 4).
A fixed-effect estimate (as there was little heterogeneity
between estimates; χ2 = 2.72, df = 3, P = 0.44) showed that
those using levocabastine were 1.3 times (95% CI = 0.8 to
2.2) more likely to perceive a ‘good’ treatment effect than
those using mast cell stabilisers (Figure 3). However, as indi-
cated by the 95% CIs, this difference was not statistically sig-
nificant. Removal of the one study that compared nedocromil
sodium with levocabastine (instead of sodium cromoglycate)
slightly increased the perceived benefit of levocabastine over
sodium cromoglycate (odds ratio = 1.7, 95% CI = 0.9 to 3.2),
but this again was not statistically significant. There was no
evidence of publication bias for either of these estimates
(Begg tests P = 1.00, 1.00; Egger tests P = 0.84, 0.77,
respectively). 

The use of concomitant medications (such as systemic
antihistamines, ocular and nasal medications) among treat-
ment groups as a rescue medication in cases of severe
symptoms was not routinely reported and hence could not
be analysed further. Despite concerns about the sedative
effect with systemic use of antihistamines, there were no
side effects associated with topical use.
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Figure 3. Odds ratio and 95% CI of perceived good or excellent
treatment efficacy with topical mast cell stabilisers versus antihis-
timines. Study reference is indicated on the y-axis (in alphabetical
order of author). The pooled estimate, based on a fixed-effects
model, is shown by a dashed vertical line indicating benefit from
topical antihistamine.



Discussion
Our systematic review of double-masked, randomised
controlled trials confirms the benefit of topical sodium cro-
moglycate and antihistamines over placebo preparations for
the treatment of seasonal allergic conjunctivitis. There is
insufficient evidence to support the use of one class of active
medication over another. We found limited evidence to sug-
gest that topical antihistamines have a faster mode of action
than mast cell stabilisers (especially sodium cromoglycate),
however, there was little difference in treatment efficacy after
2 weeks. 

Topical mast cell stabilisers
Meta-analysis revealed that those using topical sodium
cromoglycate were 17 times (95% CI = 4 to 78) more likely
to perceive benefit than those using placebo. However,
the majority of trials identified were small, there was a
large amount of heterogeneity between study estimates,
and the pooled estimate had wide confidence intervals.
Heterogeneity between estimates may be explained by
differences in sample ages, timing of the study and/or
active preparations used (see Supplementary table 1). The
combined estimate may therefore partially overestimate the
beneficial effect of sodium cromoglycate, as some studies
that reported no differences in subjective symptoms
between treatment groups did not have sufficient data for
inclusion (a reference list is available from the authors). In
addition, the largest study found less difference in prefer-
ence between treatment groups and an Egger test for
publication bias was statistically significant (although a
Begg test was not).17 Hence, the role of publication bias,
where small studies showing beneficial effects of the active
treatment are published in preference to those that show
little difference, cannot be excluded. Evidence of publication
bias was also found in a recent systematic review comparing
the use of sodium cromoglycate with placebo in the treat-
ment of asthma in childhood,40 consistent with the findings
of this review.

The patient-perceived benefit of nedocromil sodium com-
pared with placebo appears less pronounced (1.8 times,
95% CI = 1.3 to 2.6) than the benefit of sodium cromoglycate
over placebo. However, the estimate associated with
nedocromil sodium may be more reliable as it is derived
from studies with more participants (compare Supplementary
table 1 with Supplementary table 2), is consistent between
studies (with no apparent publication bias), and associated
with narrower confidence intervals. Hence, although these
studies consistently report improvement in symptoms of
allergic conjunctivitis in those using different topical mast
cell stabilisers versus placebo, there is no clear evidence to
support the use of one type of mast cell stabiliser over
another. Surprisingly, no trials were found comparing the
use of one type of mast cell stabiliser with another.
Treatment preferences should therefore be based on con-
venience of use (with reduced frequency of instillation for
nedocromil preparations), cost considerations, and patient
and professional preferences. Overall, patients using topi-
cal mast cell stabilisers (sodium cromoglycate, nedocromil
sodium, or lodoxamide tromethamine) were more likely to

perceive benefit than those using placebo (4.9 times, 95%
CI = 2.5 to 9.6). However, there was considerable variability
between estimates and evidence of publication bias.
Further data from large-scale unpublished studies and pub-
lished studies that have not presented data on the benefit
of treatment over placebo are needed to explore the poten-
tial influence of publication and/or reporting bias.

Topical antihistamines
Topical antihistamines appear to be associated with fewer
allergic symptoms compared with the use of placebo.
Clinical consensus,4 experimental,26 and laboratory stud-
ies41 have all shown rapid modes of action of antihista-
mines, especially in comparison with mast cell stabilisers.
This systematic review also provides limited evidence that
topical antihistamines have a quicker therapeutic effect
compared with mast cell stabilisers in protecting against
allergic symptoms. Conjunctival provocation studies are
often used to establish the short-term efficacy of antihista-
mine preparations. However, the relevance of these acute
studies to chronic environmental allergen exposure in the
pollen season is uncertain and has yet to be clarified.
Evidence from long-term studies, examining environmental
exposure to allergens, showed that patient-perceived treat-
ment efficacy among those using topical antihistamines
was slightly better than those using mast cell stabiliser
preparations (1.3 times better, 95% CI = 0.8 to 2.2). This
effect was slightly stronger (1.7 times, 95% CI = 0.9 to 3.2)
when one type of mast cell stabiliser (sodium cromogly-
cate) was compared with topical antihistamines. However,
neither of these differences were statistically significant,
indicating that there is no real difference in perceived ben-
efit between types of medication, or that there were insuffi-
cient studies for a beneficial effect to be found.

Implications for care
Our systematic review was based on all trials identified by
a systematic search of the literature and three major elec-
tronic databases/registers. A meta-analysis of double-
masked, random controlled trials supports the role of topical
mast cell stabilisers and antihistamines over placebo for
the treatment of allergic conjunctivitis. There is, however,
insufficient evidence to recommend the use of one type of
topical medication over another, and treatment prefer-
ences should be based on convenience of use (with
reduced frequency of instillation for some preparations),
patient preference, and costs,42 especially as no important
side effects were reported with any medication. Larger trials,
standardised in method and presentation of results, are
needed to distinguish between different topical treat-
ments, before the increased expense of newer topical
preparations can be fully justified. Limited evidence may
indicate that topical antihistamines have a quicker mode
of action, and hence may be justified if a more rapid ther-
apeutic effect is warranted, however further trial evidence
is needed. It is noteworthy that prolonged use of medica-
tions that contain both antihistamine (antazoline) and a
vasoconstrictor (naphazoline) should be avoided as this can
cause reactive hyperaemia.43
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