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This packet is an effort of studymyhealth.wordpress.com.  It is intended to provide a first-hand 
look at the research on silicone-hydrogels so that patients and optometrists can inform 
themselves about the actual rewards and actual risks of prescribing silicone-hydrogels without 
the marketing spin of contact lens manufacturers.  The author of this packet is not an optometrist 
nor a doctor and does not desire to be so represented.   
 
It is hoped that optometrists will see that the growing use of silicone-hydrogels can be a danger 
to the satisfaction and health of their patients.  Long term, it may even result in a decline in the 
number of contact lens wearers who had been successful with hydrogel lenses. 
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Are Silicone Hydrogel Contact 
Lenses Overrated?
BY BRIAN CHOU, OD, FAAO

I have no doubt that within the next five years, each new
soft disposable contact lens will be a silicone hydrogel 
lens. The substantial oxygen transmissibility of silicone
hydrogel contact lenses improves ocular physiology.

However, oxygen transmission isn't the only element that
determines successful contact lens wear. Other factors
have prompted me to continue prescribing a hydrogel 
contact lens for most of my patients.

Current Silicone Hydrogel Pros and Cons

Like many of my colleagues, when CIBA Vision first launched its Night & Day contact lens, I prescribed it for a large
number of patients for continuous wear. Indeed, many patients successfully wear this lens. But an unexpected
number of my patients came back, complaining of symptoms such as light sensitivity, redness, burning, itching and
foreign body sensation. While I haven't had any cases of microbial keratitis among my silicone hydrogel patients,
I've seen many other lens-related findings that are now documented in the literature: Solution incompatibility to
PHMB, inflammatory infiltrates, mucin balls, giant papillary conjunctivitis (GPC) and superior epithelial arcuate lesions
(SEALs). 

Researchers believe that the fairly high modulus of the Night & Day lens underlies the mucin balls, GPC and SEALs.
The newer silicone hydrogel lenses such as Acuvue Advance with Hydraclear (Vistakon) and O2Optix (CIBA) have a
lower modulus, so I hope to observe reductions in these particular findings. 

I also expect the contact lens/solution incompatibility issue to also work itself out as manufacturers are already
formulating solutions without PHMB. This is an important industry step with the increasing use of silicone hydrogel
lenses, because at present, patient adherence to doctor-recommended care systems is questionable.

I suspect that continuous wear patients are even less adherent and are more likely to use private label solutions.
Last year, private label solutions held a 25 percent market share (AC Nielsen Data in November 2004), so for the
sake of silicone hydrogel patients, I hope manufacturers also eliminate PHMB from these solutions.

Despite industry adjustments to the early flaws of silicone hydrogel lenses, I'm guarded about whether the industry
will have as much success eliminating acute episodes of superficial ocular inflammation that are related to
continuous wear.

Continuous Wear Misconceptions

When a lens remains on the eye for a long, continuous period, metabolic debris, including CO2 and lactate, forms
under the lens. With insufficient tear exchange, especially without daily lens removal, these and other waste
products accumulate. Exotoxins produced by normal eyelid flora may also accumulate and are effective in inciting
inflammatory reactions.



So, how do higher Dk materials designed for continuous wear improve removal of post-lens ocular waste? They don't!
I see this as a problem with how some manufacturers position silicone hydrogel lenses to practitioners, as well as to
consumers. Although oxygen transmission is crucial for successful lens wear, it's not the only factor. Good
physiology, comfort, handling, vision and convenience are also important, if not more so. Unfortunately, high oxygen
transmission doesn't guarantee that the lens adequately meets all these criteria.

Nevertheless, certain practitioners have already professed silicone hydrogels as the new standard of care even for 
daily wear. I believe such a claim is unfounded and mistaken. The analogy that silicone hydrogels are to existing
hydrogels as GPs are to PMMA is just too severe and distorting. For the vast majority of patients, it's still perfectly
reasonable, if not compassionate, to prescribe advanced hydrogel lenses. I would argue that it's not prudent to
prescribe silicone hydrogels in instances in which you have reason to believe that a patient will abuse his prescribed
wearing schedule. This is a real possibility with patients who wear silicone hydrogels for daily wear because such
patients might disregard their doctors' direction and begin unsupervised continuous wear after assuming that the
package's label, indicating FDA approval for continual use, applies to anyone.

A Hydrogel Alternative

While it may be true that the incidence of microbial keratitis is no different between silicone hydrogel continuous
wear and hydrogel daily wear, I don't hear much from silicone hydrogel promoters warning practitioners and patients
about superficial ocular inflammation related to silicone hydrogel wear. Until the industry further characterizes
silicone hydrogel technology — when any other "surprises" come out in addition to PHMB incompatibility, GPC,
SEALs and mucin balls — my lens of choice remains the CooperVision Proclear Compatibles. I'm not yet convinced
that the available silicone hydrogels offer substantial clinical improvements compared to advanced hydrogel lenses
like Proclear, at least for daily wear. In some cases, because of the previously mentioned lens-related findings,
silicone hydrogels have caused more eye health-related concerns than hydrogel lenses have.

My hope is that contact lens practitioners will carefully evaluate how silicone hydrogel contact lenses benefit our
patients. New doesnt always mean better. Meanwhile, Im looking forward to ensuing generations of silicone hydrogel
lenses, which promise to offer more fail-safe clinical performance.

Dr. Chou is in group practice in San Diego. He is also a consultant for the California Board of Optometry and is a
clinical investigator and consultant to CooperVision, SynergEyes and Ophthonix.
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The Incidence of Contact Lens-Related Microbial Keratitis in Australia.

Stapleton F, Keay L, Edwards K, Naduvilath T, Dart JK, Franzco GB, Holden 
B.

Institute for Eye Research, Sydney, Australia.; School of Optometry and Vision Science, 
University of New South Wales, Sydney, Australia.; Vision CRC, Sydney, Australia.

OBJECTIVE: To establish the absolute risk of contact lens (CL)-related microbial 
keratitis, the incidence of vision loss and risk factors for disease. DESIGN: A 
prospective, 12-month, population-based surveillance study. PARTICIPANTS: New 
cases of CL-related microbial keratitis presenting in Australia over a 12-month period 
were identified through surveillance of all ophthalmic practitioners (numerator). Case 
detection was augmented by records' audits at major ophthalmic centers. The 
denominator (number of wearers of different CL types in the community) was 
established using a national telephone survey of 35 914 individuals. TESTING: Cases 
and controls were interviewed by telephone to determine subject demographics and CL 
wear history. Visual outcomes were determined 6 months after the initial event. 
Annualized incidence and confidence intervals (CI) were estimated for different 
severities of disease and multivariable analysis was used in risk factor analysis. MAIN 
OUTCOME MEASURES: Annualized incidence (with CI) of disease and vision loss by CL 
type and wear modality and identification of independent risk factors. RESULTS: We 
identified 285 eligible cases of CL-related microbial keratitis and 1798 controls. In daily 
wear rigid gas-permeable CL wearers, the annualized incidence per 10 000 wearers 
was 1.2 (CI, 1.1-1.5); in daily wear soft CL wearers 1.9 (CI, 1.8-2.0); soft CL wearers 
(occasional overnight use) 2.2 (CI, 2.0-2.5); daily disposable CL wearers 2.0 (CI, 
1.7-2.4); daily disposable CL wearers (occasional overnight use) 4.2 (CI, 3.1-6.6); 
daily wear silicone hydrogel CL wearers 11.9 (CI, 10.0-14.6); silicone hydrogel CL 
wearers (occasional overnight use) 5.5 (CI, 4.5-7.2); overnight wear soft CL wearers 
19.5 (CI, 14.6-29.5) and in overnight wear of silicone hydrogel 25.4 (CI, 21.2-31.5). 
Loss of vision occurred in 0.6 per 10 000 wearers. Risk factors included overnight use, 
poor storage case hygiene, smoking, Internet purchase of CLs, <6 months wear 
experience, and higher socioeconomic class. CONCLUSIONS: Incidence estimates for 
soft CL use were similar to those previously reported. New lens types have not 
reduced the incidence of disease. Overnight use of any CL is associated with a higher 
risk than daily use.

1: Ophthalmology. 2008 Jun 4. [Epub ahead of print]
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Summary: 
 
Silicone hydrogels are not healthier for the eye than hydrogels. 
 
Silicone hydrogels have a 626% higher incidence of microbial keratitis than regular soft contact 
lenses. With overnight wear, they have a 30% higher incidence rate than regular soft contacts. 
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A 6-month follow-up of successful refits from daily disposable soft contact 
lenses to continuous wear of high-Dk silicone-hydrogel lenses.

Aakre BM, Ystenaes AE, Doughty MJ, Austrheim Ø, Westerfjell B, Lie MT.

Department of Optometry and Visual Science, Buskerud University College, Frogsvei 
41, PO Box 251, 3603 Kongsberg, Norway. bente.m.aakre@hibu.no

PURPOSE: To compare, in routine optometric practice, the outcome of keeping 
successful soft contact lens (SCL) wearers in their lenses to re-fitting them with 
continuous wear of silicone hydrogel (SiH) lenses. METHODS: Forty-nine successful 
daily disposable lens wearers were recruited; 19 continued to wear daily SCLs and 30 
were refitted with high-Dk SiH lenses on a 30-day/night schedule. Patients were 
assessed at baseline, 3 and 6 months by slit lamp examination along with the Efron 
grading scales, and central corneal thickness (CCT) and the corneal endothelium were 
assessed by non-contact specular microscopy. RESULTS: No substantial changes in 
subjective vision, refraction, visual acuity or overall lens comfort occurred for those 
completing the study, although five SiH lens wearers did discontinue due to reduced 
comfort, eyelid problems or seasonal allergy. Contact lens induced peripheral ulcers 
(CLPU) were observed in three patients in the first 3 months in the SiH lens group and 
these were also discontinued. Over the 6 month period, a complete set of records was 
obtained for 16 in each group. For those completing the study, lens dryness scores 
were variable, but there was a slight improvement in favour of SiH lenses. Small, but 
statistically significant, reductions in corneal staining, bulbar hyperaemia, and limbal 
neovascularisation in favour of the SiH lenses were also evident but mainly because of 
further increases in the daily lens wearers. Contact lens induced papillary 
conjunctivitis (CLPC) and corneal endothelial polymegethism were mild to moderate 
and showed slight increases in the daily lens wearers at 6 months. CONCLUSIONS: 
The present studies confirm that the continuous wear of SiH lenses for up to 30 days 
can be considered as an alternative to daily disposable soft lens wear, but is not 
suitable for everyone.

1: Ophthalmic Physiol Opt. 2004 Mar;24(2):130-41.
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Summary: 
 
Silicone-hydrogels perform poorly long term in terms of comfort. 
 
30 people switched to silicone-hydrogel and 8 had to drop out within a 6 month window. 26.67% 
of the study group had to drop out due to discomfort/health issues. Within three months, 10% 
developed ulcers in their eyes directly related to the silicone hydrogel contacts. Even when you 
exclude the people who had to drop out because the lenses were too uncomfortable, there was 
still no significant increase in reported comfort from those who stuck it out. 
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 Abstract

Aim: To determine the incidence of non-severe keratitis (NSK) and severe keratitis (SK) among wearers of 
current generation contact lenses.

Methods: A 12 month, prospective, hospital based epidemiological study was conducted by examining 
all contact lens wearers presenting with a corneal infiltrate/ulcer to a hospital centre in Manchester. A 
clinical severity matrix was used to differentiate between NSK and SK, based on the severity of signs and 
symptoms. The size of the hospital catchment population and the wearing modalities (daily wear (DW) or 
extended wear (EW)) and lens types being used were estimated from relevant demographic and market data.

Results: During the survey period, 80 and 38 patients presented with NSK and SK, respectively. The
annual incidences (cases per 10 000 wearers) for each wearing modality and lens type were: DW
rigid—NSK 5.7, SK 2.9; DW hydrogel daily disposable—NSK 9.1, SK 4.9; DW hydrogel (excluding daily
disposable)—NSK 14.1, SK 6.4; DW silicone hydrogel—NSK 55.9, SK 0.0; EW rigid—NSK 0.0, SK 0.0;
EW hydrogel—NSK 48.2, SK 96.4; EW silicone hydrogel—NSK 98.8, SK 19.8. The difference in SK
between EW hydrogel and EW silicone hydrogel was significant (p = 0.04).

Conclusions: A clinical severity matrix has considerable utility in assessing contact lens related 
keratitis. There is a significantly higher incidence of SK in wearers who sleep in contact lenses compared 
with those who only use lenses during the waking hours. Those who choose to sleep in lenses should be 
advised to wear silicone hydrogel lenses, which carry a five times decreased risk of SK for extended wear 
compared with hydrogel lenses.

Keywords: keratitis, contact lens wearers
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Summary: 
 
Silicone-hydrogels are not a good bet for health or convenience for patients. 
 
Nondisposable daily wear hydrogels had a non-severe keratitis (NSK) rate of 14.1 per 10,000 
people. Silicone-hydrogel? 55.9.  4 times the incidence rate. 
 
Extended wear hydrogels had an NSK rate of 48.2 per 10,000 people. Extended wear silicone-
hydrogels? 98.8.  Almost twice the incidence rate. 
 
The study concludes that sleeping in contacts (extended wear) increases your chances of getting 
severe keratitis (SK), and that patients who sleep in them should wear silicone-hydrogels since 
the incidence of severe keratitis is much reduced that way. This is true by the numbers [96.4 
versus 19.8].  See above regarding twice the incidence rate of NSK. 
 
 
 

Incidence rates of non-severe keratitis per 10,000 wearers 
 
 Nondisposable DW Extended wear 
Hydrogel 14.1 48.2 
Silicone-hydrogel 55.9 98.8 
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