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Purpose: To report increased corneal bioavailability of allogenic serum when used in combinations with Ther-
apeutic Hyper-CL™ soft contact lens in a patient with severe Sjögren’s syndrome-associated dry eye. 
Observations: A 57-year-old woman with a medical history of bilateral severe Sjögren’s syndrome-associated dry 
eye and previous amniotic membrane patch for autoimmune corneal perforation in her left eye was referred for 
left eye recurrence of progressive melting and pending perforation. After manual corneal trephination, full 
thickness transplant and sutured amniotic membrane patch, a Therapeutic Hyper-CL™ soft contact lens (EyeYon 
Medical, Ness Tziona, Israel) was fit. The patient was commenced in the left eye with topical corticosteroid, 
antibiotic, and allogenic serum eye drops. In the right eye the patient had silicone hydrogel bandage contact lens 
and was under same treatment of the left eye for previous endothelial keratoplasty. In order to evaluate the 
efficacy and increased corneal availability of drugs provided by Therapeutic Hyper-CL™ compared with silicone 
hydrogel soft contact lens, anterior segment OCT was performed. 
Conclusions and importance: The anterior segment OCT showed a thicker meniscus of fluid and possibly subse-
quent increase of trophic factors bioavailability in left eye compared with right eye. Therefore, in case of severe 
and refractory dry-eye disease the combination of Therapeutic Hyper-CL™ and serum eye drops may be rep-
resenting a valid therapeutic approach.   

1. Introduction 

Sjögren’s syndrome (SS) is defined as chronic systemic progressive 
autoimmune disease, characterized by lymphocytes B and T activation 
and infiltration of the exocrine glands and epithelia, with subsequent 
onset of related sicca symptoms, most commonly dry eyes and dry 
mouth.1 

A correct management of patients with SS-associated dry eye is 
essential. If left untreated, it may lead to wide and serous ocular mani-
festation as chronic conjunctivitis, persistent epithelia defects, recurrent 
infective keratitis, neovascularization, keratolysis, corneal melting and 
perforation.2–4 Currently, the topical management of SS-associated dry 
eye is based on the severity of ocular findings and implies a four-step 
level approach, ranging from topical lubricants (level 1) to more 
drastic approach as eyelid surgery (level 4).5 At level 3 are reported the 
use of punctum plugs, serum eye drops (SED), and contact lenses. 

The efficacy of SED, both allogenic (allo-SED) and autologous (auto- 
SED), has been well proved in case of dry eye associated with SS, while 
the literature regarding the efficacy of contact lens is manly based on no- 
SS-associated dry eye, with only few studies reporting the results of 
standard bandage contact lenses and scleral contact lens in patient with 
SS.6–11 

Therapeutic Hyper-CL™ (EyeYon Medical, Ness Tziona, Israel) is a 
novel soft contact lens designed to increase the contact time of eye drops 
on the corneal surface, enabling increased bioavailability of the active 
drug. This is possible due to its design, forming a cavity between the lens 
and the cornea. The eye drops, instilled in the cavity, become trapped, 
extending their contact time with the cornea. Up to date, the literature 
reporting the use of this type of contact lens is limited to two articles and 
both in case of chronic corneal edema.12,13 

Here we report the first case of using allogenic serum eye drops in 
combination with Hyper-CL™ versus standard bandage contact lens in a 
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patient with severe SS-associated dry eye. 

2. Case report 

A 57-year-old woman was referred to our hospital for recurrence of 
corneal melting and pending perforation in her left eye (LE). Her past 
medical history was positive for primary Sjögren’s Syndrome with 
associated cryoglobulinemia, diagnosed at the age of 20 for which she 
was under treatment with systemic daily prednisolone 5mg, hydroxy-
chloroquine 200mg and pilocarpine 5mg three times per day. Moreover, 
she was on weekly methotrexate 15mg and folic acid 10mg. Systemi-
cally, the SS was under control, with no major complain, no arthritis nor 
arthralgia and no active skin lesions. The systemic compensation of SS 
was also proved by laboratory tests order at time of the referral. Indeed, 
cryoglobulins test and rheumatoid factor were negative, and serum 
concentration of complement factors C3 and C4, complement hemolytic 
activity measured with CH50, and C-reactive protein were within 
normal values. Uranalysis result was unremarkable as well. 

Unfortunately, same grade of compensation was not observed for her 
SS-associated dry eye disease. She had past ocular history in her right 
eye (RE) of corneal endothelial decompensation, possible due to her 
underlying systemic disease,14 for which she underwent a Descemet 
stripping automated endothelial keratoplasty (DSAEK), followed by 
persistent epithelial defect, managed by bandage contact lens.15,16 Her 
LE had instead history of multiple corneal ulcers and melting with 
perforation for which she had a human amniotic membrane (AM) patch. 

At time of the referral, she was in both eyes under treatment with 
allo-SED 50%, 8–10 times per day, started in the previous 5 years and 
never discontinued, plus, in her RE, a topical combination of levo-
floxacin and dexamethasone four time per day. 

On examinations, the best corrected visual acuity (BCVA) was count 
finger at 30 cm in the RE and hand movement in the LE. 

At slit lamp examination, the RE showed diffuse conjunctiva 
inflammation and central corneal scarring in correspondence of an area 
of stromal thinning, possible due to inflammation related to SS- 
associated dry eye. Corneal epithelium was instead positive of superfi-
cial punctate keratopathy. The DSAEK graft was attached, and the soft 
contact lens (Bausch and Lomb PureVision™) was in situ (Fig. 1). 

The LE was instead positive for diffuse conjunctiva inflammation, 
corneal melting, and pending perforation, sealed anteriorly by the pre-
vious applied amniotic patch membrane and posteriorly by iris. (Fig. 2). 
To better estimate the cornea thinning in both eyes, an anterior segment 
optical coherence tomography (AS-OCT, CASIA SS-2000, Tomey Cor-
poration, Nagoya, Aichi, Japan) was performed. In the RE, the central 

corneal thickness was 209 μm while in LE a pending perforation was 
noticeable (Fig. 3). 

In view of the evaluation and risk of corneal perforation in her LE, 
the patient was listed for triple surgery of penetrating keratoplasty, 
phacoemulsification of cataract, and intraocular lens implantation. After 
manual corneal trephination of 8.00 mm, a graft of 8.25 mm was 
transplanted and sutured with interrupted suture. At the end of surgery, 
an AM patch was placed on the ocular surface and sutured to the sclera. 
The Therapeutic Hyper-CL™ was positioned when the AM was reab-
sorbed, at day 10 after the transplant. The decision of using this novel 
contact lens was based on the ocular history of the patient, positive for 
severe and refractory SS-associated dry eye and clinical finding of her 
RE, which showed signs of persistent corneal inflammation with stromal 
thinning, despite she was already under treatment with allo-SED. As 
post-operation treatment, in the LE she was prescribed to continue the 
allo-SED six times per day and add the same topical combination of 
levofloxacin and dexamethasone four time per day which she was 
already using in the RE. 

At review, after 1 months, her BCVA in the RE was stable while in the 
LE was 20/200. At slit lamp the RE ocular findings were unchanged 
while in the LE the cornea was clear, the interrupted sutures were well 
buried, the corneal epithelium was intact, the Hyper-CL™ was in place 
(Fig. 4A and B), and the Schirmer test result of 3 mm (4 mm in the RE). 
The patients had no major complaint in the LE, with no longer gritty 
sensation. 

In order to better evaluate the therapeutic effect of the Hyper-CL™, 
the thickness of corneal meniscus of allo-SED and topical corticosteroids 
and antibiotic was compared with the one provided by the standard soft 
bandage lens. The comparison was performed using a high resolution 
AS-OCT (Spectralis SD-OCT, Heidelberg Engineering, Heidelberg, Ger-
many). The thickness was measured using the caliper function and was 
measured from the posterior surface of the contact lens to the corneal 
epithelium. 

The AS-OCT showed a fluid thickness of 25 and 27 μm in the RE 
(Fig. 5) and 386 μm in the LE (Fig. 6), with subsequently higher 
persistence contact time of trophic and therapeutic factor in the LE, 
compared with RE. 

Fig. 1. Anterior segment photo of the right eye at time of the referral.  

Fig. 2. Anterior segment photo of the left eye at time of the referral.  
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3. Discussion 

The efficacy of allogenic and autologous serum eye drops for the 
treatment of ocular surface damage (OSD) caused by SS-associated dry 

eye has been widely recognized in literature and it is based on its anti- 
inflammatory, epithelio- and neuro-trophic functions.5,10,17,18 

However, as reported by Jones et al., the treatment with serum eye 
drops, despite significantly improving signs and symptoms within a few 

Fig. 3. Anterior segment OCT of the left eye at time of the referral, positive for pending perforation.  

Fig. 4. A and B: Anterior segment photos of the left eye at follow-up (A) with intact corneal epithelium at fluo-test (B).  

Fig. 5. Anterior segment OCT of the right eye with the fluid meniscus thickness provided by standard bandage contact lens.  

Fig. 6. Anterior segment OCT of the left eye with the fluid meniscus thickness provided by Therapeutic Hyper-CLTM  

V. Romano et al.                                                                                                                                                                                                                                



American Journal of Ophthalmology Case Reports 28 (2022) 101685

4

weeks and carrying low risk of complications, is resource intensive and 
the OSD can relapse after cessation of treatment,17 so that the therapy 
with serum eye drops may be continued for an indefinite period. 

Therefore, finding a way to extent the effect of single eye drops may 
be beneficial for a time and cost consuming treatment as SED. 

Also, another question arises about which should be a valid thera-
peutic approach in case of patients, as the one of this case report, who 
present with OSD refractory to the SED, as proved by progressive sterile 
corneal melting and perforation in her LE and stromal thinning of her 
RE, despite the SS was systemically under control. 

Our aim was to use the novel Therapeutic Hyper-CL™ in combina-
tion with allo-SED 50% to better manage refractory cases of SS- 
associated dry eye and possibly in the future to use them in well 
managed cases to reduce the number of instillations per day. This idea 
comes from the literature which suggest that in case of dry eye a longer a 
contact time on the ocular surface of topical lubricants is associated with 
better results.19 Subsequently, also lengthen the time on ocular surface 
of trophic factors, increasing the biovailability, could be a valid 
approach. 

Allo-SED was preferred to auto-SED in view of similar efficacy and 
better logistic organization, as it is made using previously stored blood, 
with subsequent quicker and more convenient production.8,17 

About the concentration of SED, we chose the 50% and not the 100%. 
Cho et al.20 report that auto-SED at 100% is associated with higher 
reduction of symptoms and corneal epitheliopathy compared with 
serum at 50%, but we preferred the dilution at 50% for the following 
reasons. 

First, the human serum concentration of TGF-β, which has an anti-
proliferative effect, is approximately 50 ng/mL, which is five times 
higher than the amount of TGF-β in normal tears.21 Subsequently, high 
concentrations of this molecule may suppress corneal epithelium wound 
healing and is not possible to evaluate the long-term effect considering 
also that the follow-up time of Cho et al. was of 12 weeks.20–22 Second, 
serum at 100% has higher concentration of proteins which may alter the 
osmolarity of the tear film, which is an important pathogenic factor in 
the dry-eye disease.23 Lastly, SED at 100% requires the double of 
amount of blood for its preparation, compared to 50%. In view of the 
above, we believed that a concentration at 50% was safer and more 
manageable. 

Lengthen the contact time using the Therapeutic Hyper-CL™ is more 
efficient compared with using standard bandage contact lens, as can be 
observed by our case. The thickness of fluid meniscus between the lens 
and the anterior surface of the cornea was more than 14 times thicker in 
case of Therapeutic Hyper-CL™ and also the distribution of fluid was 
homogenous, whereas with standard contact lens was limited at few 
areas with no area of meniscus in mostly of the corneal surface. 

Therapeutic Hyper-CL™ have a water content of 59% and its oxygen 
permeability (Dk) (35 ◦C) of 26 x 10− 11 (cm2/sec) (ml O2/ml x mm Hg) 
does not require oxygen support.13,24 Their ability to create a reservoir 
of eye drops in the corneal surface, increasing the contact length of time 
on the cornea at least of 10 minutes and up to 20 minutes, versus 20–30 
seconds without the lens, is possible thanks to their design.13 

Indeed, in the Therapeutic Hyper-CL™ the central base curve of the 
lens is steeper than the peripheral curve, creating in this way an 
elevation of the lens at the center of the cornea. The formed elevation 
creates a gap, a reservoir bag of fluids. The lens fit on the corneal limbus 
and has multiple holes in the mid-periphery which represents the way in 
of eye drops and improve the oxygen supply to the cornea (Fig. 7). Their 
tolerability and safety are similar to standard contact lens.13 

It can be used continuously, day and night, for 7 days plus additional 
7 days, in case it is removed, cleaned and re-inserted. After 14 days the 
lens needs to be disposed. 

So, compared with soft contact lenses and scleral lenses, Therapeutic 
Hyper-CL™ provide greater liquid meniscus and prolonged contact time 
on the cornea, whereas disadvantages are that they need to be changed 
every 14 days and the price, higher that standard contact lenses and 

scleral lenses. 
In our case, the patients did not report any discomfort in the LE 

where Hyper-CL™ was fit compared to the RE, where she had a standard 
contact lens. No epithelial defects were present at last follow up (8 
weeks) in the LE and the patient was very satisfied. 

In conclusion, although limited to a single case report, we consider 
that the use of novel Therapeutic Hyper-CL™ is promising also in case of 
SS-associated dry eyes. Further studies with larger sample size, and 
prolonged follow-up time are necessary to prove the efficacy. 
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