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Evaluation of a new matrix regenerating agent in
patients with Sjögren syndrome and superficial
ulcerative keratitis resistant to conventional
therapy
A report of 3 cases
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Abstract
Rationale: Sjögren syndrome (SS) is frequently associated with ulcerative keratitis, which is difficult to treat due to lacrimal tear
deficiency and inflammation of the ocular surface.

Patient concerns: We report the successful additive effect of a matrix regenerating agent (RGTA, Cacicol) in SS patients with
severe superficial ulcerative keratitis resistant to conventional therapy.

Diagnoses: Retrospective, noncomparative case series of patients with primary or secondary SS associated with chronic diffuse
keratitis.

Interventions: All patients (3 women, aged 46, 59, and 84 years) had several years of dry-eye disease history and recurrent
keratitis despite having used maximal dose topical therapies including artificial tear substitutes, topical vitamin A, and cyclosporine
0.05% emulsion. All patients suffered from dry, diffuse, and chronic superficial keratitis of at least 75% of the corneal surface, with no
sign of corneal neovascularization or opacity.

Outcomes: RGTA treatment led to a rapid and marked decrease of ocular pain, burning, irritation, foreign body sensation, and
improvement of visual acuity. Total diffuse keratitis healing occurred after several months of treatment. Discontinuation of RGTA
administration led to the recurrence of severe keratitis; re-introduction of RGTA was successful. No local or systemic adverse effects
related to treatment were reported.

Lessons: RGTA treatment was effective and safe in this small series of 3 patients suffering from SS associated with recurrent or
chronic superficial ulcerative keratitis resistant to conventional therapy.

Abbreviations: CREST syndrome = the acronym CREST refers to the five main features: calcinosis, Raynaud’s phenomenon,
esophageal dysmotility, sclerodactyly, and telangiectasia, KCS= keratoconjunctivitis sicca, LE= left eye, NEI=National Eye Institute,
RE = right eye, RGTA = matrix regenerating agent, SPK = superficial punctate keratitis, SS = Sjögren’s syndrome, VAS = visual
analog scale.
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1. Introduction

Sjögren’s syndrome (SS) is a chronic autoimmune disease
characterized by exocrine gland dysfunction due to infiltration
of inflammatory cells.[1] Dry eye from SS is a multifactorial
disease that results in lacrimal functional unit dysfunction.
Patients with SS have more severe ocular features and chronic
inflammation than patients without SS, especially conjunctival
and corneal staining.[2–4] In this context, diffuse keratitis may
occur and lead to chronic pain and visual impairment.
Treatment of keratoconjunctivitis sicca (KCS) in patients with

SS should aim to prevent or reduce corneal damage, improve re-
epithelialization, stop progressive corneal ulceration, and address
inflammation and tear restoration. The wound healing process of
most epithelial corneal defects is normally rapid and self-limited.
In the event of severe dry-eye disease such as in SS, painful
keratitis may be slow to heal despite maximal dose; treatment
with conventional therapy including artificial tear substitutes,
topical vitamin A, and cyclosporine emulsion.[5] There are
currently few treatment options in case of nonhealing ulcers or
chronic keratitis and none of them are commercially available.
The medical product Cacicol is a matrix regenerating

agent (RGTA) containing poly-carboxymethylglucose sulfate, a
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heparan sulfate analog. This product is available as a preserva-
tive-free ophthalmic solution that promotes healing of chronic
corneal lesions such as persistent epithelial defects, and epithelial
corneal dystrophy with associated pain. Research has shown that
this polymer replaces the naturally damaged heparan sulfate at
the site of injury, restores the matrix architecture, protects
heparin-binding growth factors and matrix proteins from
proteolysis, and preserves the natural microenvironment of the
cells and the endogenous factors that promote tissue regenera-
tion.[6] Complete corneal healing has previously been shown in a
series of patients with resistant corneal ulcers, including neuro-
trophic ulcers.[7] Here we report the successful relief of symptoms
and healing of refractory diffuse chronic keratitis after RGTA
treatment in patients with SS.
2. Materials and methods

Clinical charts of 3 patients with SS (according to the European
criteria[8]) and diffuse chronic epithelial keratitis treated with
RGTA eye drops (Laboratoires Théa, Clermont-Ferrand, France)
were retrospectively reviewed in the Ophthalmology Department
at Avicenne Hospital, Bobigny, France). Patients already under
maximal dose—local therapy received additionally 1 drop of
RGTA every other day. RGTA was prescribed in the context of
the UNICOL study (CT08L06UC) that was approved by the
French ethical committee. This study was conducted in
accordance with the principles of the Declaration of Helsinki
and informed consent was obtained from all patients. All
information regarding ocular history including treatments and
corneal healing was collected. Corneal staining was assigned to
each of 5 corneal areas (superior, nasal, central, inferior,
temporal) and scored using the National Eye Institute (NEI)
scale[9] (maximum total score of 15).
3. Results

3.1. Case 1

A 46-year-old female patient was diagnosed with primary SS in
2004 and treated since that time for bilateral dry-eye syndrome.
In 2010, she experienced an exacerbation of her symptoms and
exhibited painful epithelial keratitis in the right eye (RE)
refractory to conventional topical therapy including carmellose
eye drops (5drops/day), sodium chloride eye drops (5drops/day),
topical vitamin A (1drop/day), and 0.05% cyclosporine eye
drops (1drop/day), and oral minocycline. She complained of
constant photophobia and ocular pain rated as 8/10 on a 10cm
visual analog scale (VAS) in the RE. Ocular burning and foreign
body sensation in the RE were also reported as frequent. Visual
acuity in the RE was reduced (20/40 vs 20/20 in the left eye). In
the RE, there was no sign of hyperemia or chemosis, blepharitis
and meibomitis were mild, the Schirmer test showed no tears
(unmoistened strip) after 5 minutes, and the corneal staining
score (NEI) was 13/15. The RE keratitis was superficial and
diffuse with a size of 8�5.5mm and no sign of corneal opacity or
dystrophy. The contralateral eye showed mild, nondiffuse,
and superficial punctate keratitis (SPK). The RE was treated
with 1 drop of RGTA every other day in addition to the previous
treatment. The patient was seen 1 week later, after having
instilled a total of 3 drops of RGTA, and ocular pain was already
considerably improved (rated as 1/10), with no need for oral
analgesics. Other subjective symptoms also improved including
burning sensation after 1 month, and irritation and foreign body
2

sensation after 2 months of treatment. Visual acuity of the RE
also improved to 20/32 after 7 days and was totally recovered
(20/20) after 1 month. Partial healing of the keratitis was
observed after 2 months of treatment with a size of 4�4mm
associated with total recuperation of visual acuity. At that time
(2 months of follow-up), the patient still complained of chronic
photophobia, but no longer had any burning or pain and foreign
body sensation was rare. Further improvement was observed
after 3 months with an ulcer size of 4�1.3mm. The corneal ulcer
was totally healed after 6 months without any recurrence. At
5 years after the exacerbation of symptoms, the patient was still
receiving RGTA treatment in addition to saline solution (5drops/
day), Vitamin A, and carbomer eye drops (2drops/day), but
cyclosporine had been discontinued. There were no functional
symptoms and RGTA treatment was reduced to 1 drop every 3
days. No adverse event was noted over 60 months of RGTA use.
3.2. Case 2

An 84-year-old female patient was diagnosed with SS secondary
to CREST syndrome in 1995. She had been known in our
department for open-angle glaucoma treated with timolol since
1999, and underwent cataract surgery of both eyes in 2004. Dry-
eye syndrome was diagnosed in 2005 and meibomitis had been
treated with oral minocycline (100mg/day) since 2010. The
last ocular treatment in both eyes included physiological serum
(4drops/day), carbomer eye drops (4drops/day), vitamin A
(1drop/day), and cyclosporine 0.05% (2drops/day) initiated in
2005. In September 2010, the patient was referred for severe
ocular pain (rated as 10/10 on the VAS). A Schirmer test was
performed, showing a value of 3mm/5min for the RE and 10mm/
5min for the left eye (LE). The break-up time (BUT) was 4
seconds in the RE and 5sec in the LE. The patient also
complained of constant photophobia, frequent ocular irritation
and burning sensation. The corrected visual acuity was low in
both eyes (20/80 [RE] and 20/63 [LE]). There was moderate
chemosis. Eyelid examination showed mild meibomitis. Corneal
staining score in the RE was 8/15. The epithelial keratitis was
superficial with a size of 7.8�2.8mm at baseline, with no corneal
neovascularization, no corneal opacity, and normal corneal
sensitivity. RGTA treatment (1 drop every 2 days) was initiated in
the RE in addition to the previous ocular treatment. Ocular pain
was reduced after 7 days of treatment (3/10 on the VAS) and we
observed a decrease of ocular irritation and burning sensation
after 1 month. Only photophobia remained constant during
RGTA treatment. Corrected visual acuity of the treated eye
improved to 20/32. Partial corneal keratitis improvement was
observed after 1 month (7.2�2.2mm) and 3 months (5.3�2.5
mm) of treatment. The patient was lost to follow-up until May
2012 when she was referred for severe dry-eye symptoms and
recurrence of severe keratitis with mucous corneal filament after
discontinuation of RGTA treatment in January 2012. The
reintroduction of RGTA was successful, leading to an improve-
ment in symptoms and a reduction of SPK. No adverse event was
noted over 17 months of RGTA use.
3.3. Case 3

A 62-year-old female patient had primary SS confirmed in 1990.
History of dry eye and corneal keratitis was recorded since 2004
and had been treated with polyvinilic acid/povidone eye drops
(Refresh) (3drops/day), an ocular preservative-free cationic
emulsion (Cationorm) (3drops/day), hyaluronic acid eye drops
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(Vismed) (3drops/day), sodium chloride artificial tears (10drops/
day) and topical cyclosporine 0.05% (2drops/day). Blepharitis
and meibomitis had been treated with oral minocyclin (100mg/
day) since November 2007. A Schirmer test result was 0mm/5
min and the break-up time was 3seconds for both eyes. In
September 2010, the patient was referred for persistent ocular
symptoms including irritation, burning, photophobia, and
foreign body sensation in the RE. Ocular pain in the RE was
rated as 9/10 on the VAS. Visual acuity was reduced in both eyes
(20/40). Moderate chemosis of the RE was observed. Eyelid
examination showed severe blepharitis and mild meibomitis.
Corneal staining was graded as 8/15 and extended keratitis was
diagnosed (8.0�4.1mm) with diminished corneal sensitivity.
RGTA treatment (1 drop every 2 days) was initiated in addition
to the previous ocular treatments. Except photophobia, which
persisted over time, a decrease of other ocular symptoms
including ocular pain (reduced to 6/10 on the VAS), and burning
and foreign body sensation was observed after 1 month of
treatment, and visual acuity improved (20/25 in the RE).
Worsening of pain and keratitis was observed after 2 months
(8.0�5.2mm) and 3 months (8.0�5.0mm) of RGTA treatment.
The corneal keratitis size remained stable and superficial, without
neovascularization and corneal opacity. RGTA treatment was
maintained. Complete keratitis improvement was observed 1
year after RGTA introduction (September 2011). Cyclosporine
0.05%was stopped inMarch 2012 and preservative-free cationic
emulsion in January 2013 when the KCS had been stabilized. In
December 2014, the patient spontaneously interrupted RGTA
treatment, and recurrence of symptoms were observed with
filamentous keratitis covering 50% of the right cornea. RGTA
treatment was resumed, but the patient was lost to follow-up. No
adverse event was noted over 50 months of RGTA use.
4. Discussion

There are currently limited recommended treatment options for
severe superficial corneal ulcers or keratitis when conventional
therapies have failed. Conventional therapies are intended to
provide only symptomatic relief and few target the pathophysi-
ology of dry-eye disease. Topical cyclosporine emulsion has been
investigated for the treatment of ocular surface disorders that
may have an immune-based inflammatory component, and is an
essential therapeutic innovation in the treatment of KCS in
patients with SS.[10] Lack of efficacy is, however, not uncommon
particularly in chronic severe dry-eye disease.[11] Other treatment
options have been shown to promote the corneal re-epithelializa-
tion process, but these treatments may be difficult to initiate and
have been shown to have poor therapeutic outcomes: autologous
serum instillation can be of use in providing essential growth
factors for wound healing[12] but its use is limited due to the need
for regular blood processing by specialized clinical laboratories,
and amniotic membrane transplantations carry the potential risk
of central scarring and are thus a second or third line treatment
option when topical treatments have failed.
RGTA is a new treatment approach based on matrix

regeneration activity to facilitate corneal wound healing. This
heparan-mimicking product has been shown to be effective in
treating chronic corneal ulcers such as neurotrophic keratitis[7]

and, more recently, in correcting persistent epithelial defects
when used with bandage soft contact lenses.[13] When applied on
the ocular surface, RGTA replaces damaged heparan sulfates
both as an extracellular scaffold element and as a protector of the
matrix proteins and growth factors that it binds, hence restoring
3

conditions that mimick the initial extracellular matrix microen-
vironment.[14] Compared to conventional treatment, RGTAhas a
long retention time since its elimination occurs during the natural
extracellular matrix remodeling process of tissue repair.[15] Thus,
it is not necessary to instill more than one drop every 2 or 3 days,
which is particularly convenient when patients already need to
instill numerous other eye drops.
To our knowledge, this is the first report of corneal keratitis

healingwithRGTA treatment inpatientswithKCSassociatedwith
SS. Corneal ulcers in patientswith SS are difficult to treat due to the
chronic dry-eye disease and end-stage lacrymal deficiency despite
cyclosporine eye drops. Moreover, these patients often have
blepharitis and/or meibomitis, which contribute to the develop-
ment of ocular inflammation and corneal damage.
In our case series, patients had severe lacrymal deficiency,

several years of dry-eye history and chronic corneal keratitis.
RGTA was successful in treating extensive superficial corneal
keratitis with preserved corneal sensitivity. As reported previ-
ously,[16] RGTA produces a rapid analgesic effect, which was
apparent after the first instillations. This rapid effect could be due
to the improvement of the extracellular matrix surrounding the
sensitive nerve endings of the cornea. The constant affinity of
RGTA to heparin binding growth factors and the heparin binding
site of matrix proteins is in the nanomolar range[17] and once
applied to an injured matrix, binding of RGTA is expected to be
immediate and irreversible. This pain relief effect lasted several
hours or days and reoccurred when treatment resumed. This
effect has previously been described[16] as an increased time
between administration and the recurrence of pain while healing.
Even if a reduction of pain would be expected as healing
progresses, the reversion of pain relief provides strong evidence of
pain relief resulting exclusively from the product. In our case
series, ocular symptoms, with the exception of photophobia,
improved after several weeks of treatment, and was associated
with partial or complete visual acuity recovery and a decrease in
the size of keratitis. Corneal healing occurred more slowly in our
case series than previously reported in patients with neurotrophic
corneal ulcers.[7] In 2 cases, partial corneal ulcer healing was
observed within 3 months. In the last case, with severe recurrent
blepharitis, a greater length of time was required to achieve a
partial then complete response. This is in contrast with other case
series of patients treated for neurotrophic ulcerative keratitis that
showed total re-epithelialisation within 1 month in most cases (6/
11 eyes).[7] Such differences may be explained by the different
pathophysiology of corneal keratitis and the wound-healing
process between a neurotrophic and a systemic autoimmune
disease.[18] The recurrence of painful corneal keratitis after
discontinuation of RGTA and with successful healing after re-
introduction suggests that the corneal healing observed after
several months of treatment cannot be attributed to the self-
limited systemic autoimmune condition, but to the treatment per
se. This indicates that RGTA treatment should not be
discontinued in patients with severe ocular disease, especially
since RGTA is well tolerated with no adverse events observed.
In conclusion, RGTA may be a useful treatment option for

superficial keratitis in Sjögren’s patients with severe dry-eye
syndrome resistant to conventional therapy. Large controlled
clinical studies are needed to rigorously evaluate this new
treatment approach in this population.
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