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Figure 3 Wound size (mean (SD)) following application of
sodium hyaluronate drops and control. Wound size
improved significantly earlier in groups receiving 0-1% and
0-5% sodium hyaluronate. No significant difference was
observed between each concentration of sodium

hyaluronate. HA=sodium hyaluronate.

hyaluronate treated eyes in the Sjégren group
(1-67 (SD 0-20) versus 1-97 (SD 0-21)) and
the entire group (1:20 (SD 0-12) versus 1:36
(SD 0-13)) with statistical significance; how-
ever, when comparing improvement (differ-
ence in score before and after treatment) the
difference was not significant. Neither of the
test medications was overwhelmingly preferred
over the other in a questionnaire completed by
participants at the end of the study.
Fluorescein staining scores significantly
decreased in eyes receiving sodium
hyaluronate (average decrease 1-46 (SD 2-08))
compared with eyes receiving control at 4
weeks (average decrease 0-54 (SD 1-89))
(p=0-0001). No statistically significant differ-
ence was observed in rose bengal staining, tear
break up time, Schirmer scores, or tear clear-
ance. Similar results were obtained in both the
Sj6gren group and the non-Sjégren dry eye
group when analysed separately (Table 2).

Discussion

Although previous studies have demonstrated
greater subjective improvements in eyes receiv-
ing sodium hyaluronate drops, our study failed
to demonstrate any significant difference com-
pared with the control except for a trend in
improvement in blurred vision and foreign
body sensation. The grading scores for symp-
toms improved in both eyes in the majority of
cases. This may be due to the therapeutic
effects of the placebo vehicle itself, as well as
the difficulty patients may have experienced in
grading symptoms in each eye separately. In
other words, symptomatic relief or deteriora-
tion in one eye invariably affected judgment of
symptoms in the other eye. The use of a five
point scale for symptoms as well as the long list

Table 2 Improvement in staining score (SD) after 4 weeks

No of patients  Stain 0-1% HA Control p Value

Total 91 Rose bengal —1:27 (1-84) -1-19 (2-09) 0-8955
Fluorescein  —1-46 (2:08) —0-54 (1-89) 0-0001

Non-Sjégren’s Rose bengal —1:36 (1:77) —1-49 (2-08) 0-6926
syndrome 55 Fluorescein ~1-40 (2-29) —0-58 (2-08) 0-0049
Sjogren’s Rose bengal —1-14 (1:97) —-0-72 (2:05) 0:5643
syndrome 36 Fluorescein  —1:56 (1:73) —0-47 (1-58) 0-0005

HA=sodium hyaluronate. Minus sign indicates decrease in staining score. Statistical analysis by
Wilcoxon’s signed rank test.

of relatively non-specific symptoms under
study may have been an excess burden for the
patients, which may have affected their con-
centration and keenness. The trends observed
in the study suggest that a more extensive
study focusing on fewer symptoms may be
worthwhile.

To our surprise, fluorescein staining scores
significantly improved in eyes receiving sodium
hyaluronate drops, while no significant differ-
ence was observed in rose bengal scores. Based
on the observations made by Feenstra and
Tseng?® as reviewed in the introduction to this
paper, the lack of improvement in rose bengal
scores suggests that sodium hyaluronate drdps
in quantities used in the study (six drops per
day) may not be sufficient to stabilise the pre-
ocular tear film. The half life of 0:2% sodium
hyaluronate applied to the ocular surface is
reported to be approximately 321 seconds,’
and thus a more frequent dose may be more
effective. However, the improvement in fluo-
rescein scores indicates that sodium
hyaluronate may improve cell to cell adhesions
between corneal epithelial cells, since fluores-
cein staining is exaggerated by rapid diffusion
into the stroma through disruptions in cell to
cell junctions.?

Pflugfelder et al 17 have suggested the possi-
bility . that squamous metaplasia of the con-
junctiva in patients with Sjégren’s syndrome
may be a primary feature of the disease in addi-
tion to tear deficiency. The fact that sodium
hyaluronate in six daily doses improved fluo-
rescein scores in the Sjogren group may be a
promising sign that sodium hyaluronate can be
used to treat conditions caused by factors other
than desiccation.

Results of the preliminary study on rabbits
also confirmed that sodium hyaluronate drops
have an accelerating effect on epithelial wound
healing in vivo. The mechanism by which
sodium hyaluronate enhances epithelial wound
healing has not yet been clarified. Fibronectin is
known to promote epithelial wound healing
by chemotactic and haptotactic effects on
epithelial cells.’®20 Inoue and Katakami?!
reported that sodium hyaluronate promotes cell
proliferation, which may contribute to the
wound healing effects of sodium hyaluronate.
Nishida ez al 22 have demonstrated that sodium
hyaluronate stimulates corneal epithelial migra-
tion in rabbit organ cultures, which was not
affected by the addition of antisera against
fibronectin or epithelial growth factor. The
effects of sodium hyaluronate on the epithelium
may be caused by different factors from those
of fibronectin and epithelial growth factor. The
possible existence of sodium hyaluronate bind-
ing sites in the epithelium has been suggested.22

Previous reports have demonstrated
improvements in rose bengal staining with the
use of sodium hyaluronate drops.2 3 ¢ This dis-
crepancy with our results may be due to differ-
ences in scoring methods, the manner in which
dyes were applied, or the number of patients
involved. Certain limitations in our study
design can also be pointed out. Different
climatic conditions among the eight centres
may have contributed to variability. Although
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outpatient clinics were all run during the
morning, variation in the interval between
clinical evaluation and the last drop applied
may have affected results. However, the rela-
tively large number of patients (n=104)
enrolled in this double blind study, excellent
patient compliance, and the wuse of
micropipettes to apply precise amounts of dye
have assured maximal standardisation in such
a clinical situation.

Sodium hyaluronate drops presented with
very few complications. Two patients devel-
oped signs of allergic conjunctivitis, and only
one patient had to discontinue the trial owing
to exacerbation of symptoms. This patient
was treated with her original prescription of
frequently applied tear supplies to alleviate
symptoms.

Sodium hyaluronate drops alone in six daily
doses may not adequately improve subjective
symptoms associated with dry eye, but may
play a role in maintaining a healthy corneal
epithelium. Drops applied more frequently, or
in conjunction with conventional tear replace-
ments, may offer effective treatment of
patients with dry eyes.
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