




Ophthalmic sodium cromoglycate and nedocromil sodium in the treatment ofvernal keratoconjunctivitis

Table I Diary card severity scores for general eye condition: significance of changes from baseline during 4 weeks of trial
treatment (symptom severity scores: 0=none; I =mild; 2=moderate; 3=severe; 4 =very severe)

Mean changefrom baseline
Baseline

Treatment group (mean score) Week I Week 2 Week 3 Week 4

Nedocromil sodium 3 40 -1-12 -1-60 -1-67 -1-91
Sodium cromoglycate 3-42 -0-95 -1-38 -1-43 -1-67
Placebo 3-18 -0-57 -1-09 -1-23 -1-43
Statistical significance of treatment difference p=O 112 p=0003** p=0-026* p=0090 p=0054

(Kruskal-Wallis test)
Pairwise comparisons of significant treatment differences
(Mann-Whitney test)
Nedocromil sodium v placebo p=0 0005*** p=0.015*
Sodium cromoglycate v placebo p=0030* p=0o045*
Nedocromil sodium v sodium cromoglycate p=0-318 p=0-267

*** p<O-OOl; **p<O-O1; *p<0-05

generally greatest with nedocromil sodium and
were always least with placebo, although the
placebo effect itself became considerable by the
end of the trial period. Baseline mean symptom
scores were similar across the treatment groups
and ranged from moderate to severe (2-3-3 -7).
By the end of the 4 weeks of treatment, reduc-
tions in score of 1 -0-2-2 had occurred in all three
groups, resulting in mild/moderate symptoms
only. The two active drugs reduced symptoms
more rapidly, however, and during the first
2 weeks of treatment both were significantly
better than placebo for general eye condition
(nedocromil sodium p=0 0005, p=0 015;
sodium cromoglycate p=0 030, p=0-045).
Nedocromil sodium was also significantly better
than placebo for itching in the first week
(p=0 01). After 3-4 weeks, as the placebo effect
grew, the continuing improvements in general
eye condition with the active therapies fell just
short of statistical significance (p<O- 10). Despite
a consistent trend in favour of nedocromil
sodium for all
symptoms except
ences between ne
cromoglycate was
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Figure 2 Clinical assessments ofbulbar conjunctival
chemosis. (Score: 4=very severe; 3=severe; 2=moderate;
I =mild; 0=none.) Significance (pairvise comparison of
changesfrom baseline): ***p=O 001,**p=0,003,
*p=OO15 nedocromil sodium v placebo, +p=0041
nedocromil sodium v sodium cromoglycate.

the subjective diary card treatments, ranked always in order of efficacy as
soreness, none of the differ- nedocromil sodium > sodium cromoglycate >
docromil sodium and sodium placebo, although statistical significance was
statistically significant. not commonly achieved. Bulbar and tarsal con-
eye symptoms by the clinician junctival hyperaemia, which was moderately
.e in agreement with the diary severe (scoring about 2-5) for all groups at
ver, no statistically significant baseline, was reduced to the mild/moderate
rred among the treatment range (1 (1)-I -5) after 4 weeks, with no significant

treatment differences. Tarsal papillae showed a
If the conjunctiva and cornea/ similar degree of improvement, whereas for
mprovements with all three bulbar papillae (baseline score 1-9-2-4) both the

active drugs gave a significantly (p<0-01) greater
reduction in mean score than placebo after
4 weeks (respectively, -1-22, -1-16, v -0-63).

- Nedocromil sodium This effect was also evident after 2 weeks
+ Sodium cromoglycate (p<005). The moderate degree of conjunctival

Placebo chemosis (scores about 2-0) present during the
baseline was also reduced significantly, to 0-8 or
less, but only by nedocromil sodium (p=0-015,
p=0003, p=0-001, v placebo for bulbar
chemosis, weeks 1, 2, 4, and for lower tarsal

-< g 41 ~~~chemosis, p=0 02, week 4).
The effect of sodium cromoglycate on

chemosis was similar to placebo, and proved
significantly less than that of nedocromil sodium
for lower tarsus (p=0-008, p=0-0 18) weeks 2-4,J1 2 3 4 and for bulbar conjunctiva (p=0041) week 4

Weeks of treatment (Fig 2). Scarring of the conjunctiva, though
severity scoresfor itching during trial always very slight, was reduced even further
ey severe; 3=severe; 2=moderate; by the trial treatments, and almost totally by
: **p=O1O nedoecomil sodium v nedocromil sodium; treatment differences were

not significant.
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Table 2 Clinical assessment ofocular signs ofvernal keratoconjunctivitis (VKC) at the end ofthe 4 week trial treatment period:
pairvise comparison ofchanges in severity score (Mann-Whitney test; only those signs showing significant treatment effects at the
final clinic visit are given). (Score: O=none; I =mild; 2=moderate; 3=severe; 4=very severe)

Nedocromil Sodium p Values
Severity scoresfor signs ofVKC in sodium cromoglycate Placebo
conjunctiva and corneallimbus (N) n=48 (C) n=48 (P) n='42 NxP CxP NxC

Lower tarsal chemosis:
Baseline score 1.90 1-76 1-88
Change from baseline -1-23 -0-88 -0-87 0-020* 0-692 0-018*

Bulbar chemosis:
Baseline score 1-99 1-92 1-85
Changefrombaseline -1-31 -1-03 -0 79 0 001*** 0-112 0-141*

Bulbar papillae:
Baseline score 2-11 2-36 1.90
Changefrombaseline -1-22 -1-16 -0-63 0 004** 0 008** 0-634

Trantas' dots:
Baseline score 1-54 1-84 1-42
Changefrombaseline -1-17 -1-17 -0-69 0-013* 0-014* 0-930

Nodules:
Baseline score 2-05 2-22 1-85
Changefrombaseline -1-02 -1-15 -0-61 0 042* 0 006** 0 530

*** p-00l; ** p<O-Ol; *p<0-05

Corneal ulceration, punct
keratitis and opacities were rar(
other corneal/limbal signs were
score< 1 0) and following any 4 v

filaments, mucoid plaques, and
virtually absent in most of the pat
the effects of both active tr(
significantly (p<005) better th;
oedema at week 2 (Fig 3). Mo4
scores for Trantas' dots (1-4-1i
(1-9-2-2) were significantly (p<O-
both active drugs v placebo, after
4 weeks, respectively. Pairwise (
clinical assessments at the end o:
summarised in Table 2.

Patient opinion showed a pre
for nedocromil sodium, followi
cromoglycate: thus, 79% (38/4
nedocromil sodium to give ful
control of symptoms, compared
48) for sodium cromoglycate and.
placebo. There was no statistic
difference between the groups. Cl
also favoured nedocromil sodium,
moderate control in respectively 1
59% of the patient groups (n
significant).
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Figure 3 Clinical assessments ofcorneall/
(Score: 4=very severe; 3=severe; 2=mode
0=none.) Significance (pairvise comparisc
from baseline): *p=0012 nedocromil sodii
'p=0-015 sodium cromoglycate v placebo.

ate epithelial
ely seen. Most
mild (baseline
week treatment
I pannus were
tients. Even so,
eatments were
an placebo for
derate baseline
8) and nodules
05) reduced by

All treatments were well accepted and no
patients withdrew during the 4 week trial period.
Ten patients reported unusual symptoms: five
on nedocromil sodium, three on sodium
cromoglycate, and two on placebo. Only three of
these were considered to be probably related to
the test treatment - namely, two instances of
redness with sodium cromoglycate, and one of
stinging with nedocromil sodium.

2-4 weeks and Discussion
comparisons of This double masked, placebo controlled study
f treatment are compared the effectiveness of two mast

cell stabilising, non-steroid, anti-inflammatory
ferential trend therapies in the management of VKC over a
ed by sodium period of4 weeks. In a chronic condition such as
18) considered VKC, this is perhaps too short a time in which to
11 or moderate expect striking clinical improvements over and
with 71% (34/ above those due to the washing and lubricating
59% (25/42) for effect of the placebo eye drops. However, the
-ally significant inclusion of a positive control group treated with
Uinician opinion 2% ophthalmic sodium cromoglycate, a long
, recording full/ established therapy for VKC,'7 gave more weight
82%, 66%, and to the trial design, allowing for a more realistic
Lot statistically interpretation of the results.

Placebo effects frequently complicate clinical
trials in patients with allergic conjunctivitis' 18
and this study was no exception to the rule,

nil sodium since a considerable symptomatic improvement
romoglycate occurred over 4 weeks of placebo treatment. At

the same time, however, weekly mean diary card
scores and clinical assessments showed a consist-
ently greater reduction in disease severity with
both of the active treatments. The beneficial
effect of nedocromil sodium appeared greatest
overall, and was more often statistically signific-
ant compared with placebo (Figs 1-3). This

^ . , improvement in symptoms also occurred more}l rapidly with both the active therapies, and
-___________ statistically significant advantages over placebo

2 4 were seen in diary card severity scores during the
first 2 weeks of active treatments (Table 1).mnent The more intractable signs of the disease,

'limbal oedema. assessed at the clinic after 1, 2, and 4 weeks of
,rate; I=mild; treatment, were less likely to be improved by the
rnofchanges placebo effect alone. The therapeutic response

was thus more clearly demonstrated, and was
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Ophthalmic sodium cromoglycate and nedocromil sodium in the treatment ofvernal keratoconjunctivitis

particularly marked where baseline severity
scores were in the region of 2 (=moderate), as for
conjunctival chemosis. By the end of the study,
in line with the general trend throughout,
nedocromil sodium was found to be the most
effective treatment and was significantly better
than placebo in reducing chemosis of the bulbar
and lower tarsal conjunctiva, bulbar papillae,
and Trantas' dots and nodules. Sodium cromo-
glycate was intermediate for most criteria, and
although better than placebo for bulbar papillae,
Trantas' dots, and nodules, after 4 weeks was
significantly (p<005) less effective than
nedocromil sodium in relieving bulbar and lower
tarsal chemosis (Fig 2; Table 2).
These results showing increased efficacy

of nedocromil sodium compared with sodium
cromoglycate in VKC are in agreement with
studies carried out in patients with seasonal
allergic conjunctivitis (SAC)'9 and rhinitis.20 The
pharmacological profile of nedocromil sodium
shows it to be more potent than sodium cromo-
glycate in inhibiting the activation of inflam-
matory cells2' and the results of clinical trials
suggest that this increased potency translates
into a greater therapeutic effect against allergic
inflammatory diseases. That is, at least in VKC,
nedocromil sodium seems to have the potential
for a higher maximum of efficacy than sodium
cromoglycate, rather than merely showing
equivalent activity at a lower dose. Sodium
cromoglycate appeared to be maximally effective
in VKC at a dose of 2% four times daily since no
further improvement was achieved by doubling
the concentration,22 whereas in SAC the effect of
sodium cromoglycate was clearly dose related.23
It is likely that the more chronic aspects ofVKC,
caused by the characteristic invasions of inflam-
matory cells including eosinophils and mucosal
mast cells, can be more efficiently relieved by
nedocromil sodium, which has been shown to
reduce eosinophils, neutrophils, and lympho-
cytes in the tears of VKC patients.'5
This localised anti-inflammatory activity of
nedocromil sodium should reduce the need for
corticosteroid treatment, providing a non-toxic
alternative which appears to surpass the effec-
tiveness of sodium cromoglycate. During this
study, all the test treatments were well accepted
by the patients and final opinions reflected the
recorded data, showing a preferential trend for
active therapy which favoured nedocromil
sodium.

It is concluded that both 2% sodium cromo-
glycate and 2% nedocromil sodium ophthalmic
solutions, applied four times daily over a 4 week
period, were beneficial in controlling symptoms
of VKC. Nedocromil sodium had a more pro-
nounced effect than sodium cromoglycate,
particularly apparent in the periodic clinical

assessments. These results are compatible with
the known anti-inflammatory and antiallergic
properties of nedocromil sodium and suggest
that this non-toxic, topical medication will have
an important role in the management of VKC.

This study was supported by Fisons plc, Pharmaceutical Division,
Loughborough, United Kingdom.
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