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LIFESTYLE EXPOSURES AND  
EYE DISEASES IN ADULTS

American Journal of Ophthalmology, 2007 December; 144(6):961–9

AUTHORS: Klein BE, Klein R

CENTRE: Department of Ophthalmology and Visual Sciences, University of Wisconsin School of 

Medicine and Public Health, Madison, Wisconsin, USA

BacKGround & aim: There is an asso-
ciation between many human diseases and 
lifestyle exposures or behaviours. The best 
way to establish such an association is using 
well-designed randomized, blinded, control-
led clinical trials. However, this approach 
is not always feasible, particularly when 
observational data only are available, as is 
the case when examining the relationship 
between many eye diseases and lifestyle 
exposures. Bearing in mind the limitations 
of observational data, the aim of this review 
was to provide a perspective of the associa-
tions between largely US epidemiological 
observations on the role of some potentially 
modi�able lifestyle exposures and eye dis-
eases in adults.

Article type: Review.

FindinGs: Smoking was found to be 
strongly associated with the development 
of both age-related cataract and age-related 
macular degeneration and was possibly 

associated with the development of dry eye. 
Heavy consumption of alcohol (>4 drinks 
per day) and exposure to light were also 
associated with the development of age-
related cataracts. The use of antioxidant 
and zinc supplements were found to have 
a potentially protective effect against the 
development of age-related macular degen-
eration. There were no consistent data to 
support the hypothesis that lifestyle factors 
affect the development of open-angle glau-
coma. Lifestyle behaviours and exposures 
beyond good control of glycaemia, blood 
pressure and possibly lipid levels, and the 
early detection and treatment of prolifera-
tive retinopathy and clinically signi�cant 
macular oedema, do not seem to protect 
against the development of retinopathy. In 
situations where risk is inherent to an occu-
pational or recreational activity, eye protec-
tion was found to decrease risk. 

Conclusions: These data suggest that 
some modi�able lifestyle exposures are sig-
ni�cantly associated with the development 
of eye disease, and that altering lifestyle, 
especially the cessation of smoking, could 
decrease the risk of certain eye diseases.

Modi�able lifestyle exposures associated with eye diseases

Age-related	 Age-related	 Diabetic	 Open-angle	 Trauma	 Dry eye
cataract	 macular	 retinopathy	 glaucoma
	 degeneration

Smoking 	 Smoking 	 Smoking	 Smoking	 Gender	 Gender

Alcohol	 Alcohol	 Alcohol	 Alcohol	 Occupation	 Smoking

Diet and	 Diet and	 Diet and	 Diet and	 Combat	 Alcohol
supplements	 supplements	 supplements	 supplements

Exposure	 Exposure	 Physical	 Physical	 Sports/	 Diet
to light	 to light	 activity	 activity	 gardening

	 Physical			   Motor 	 Climate
	 activity			   accidents

http://www.ajo.com
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A PROSPECTIVE RANDOMIZED STUDY TO 
DETERMINE THE EFFICACY OF PREOPERATIVE 

TOPICAL LEVOFLOXACIN IN REDUCING 
CONJUNCTIVAL BACTERIAL FLORA

American Journal of Ophthalmology, 2008 January; 145(1):136–42

AUTHORS: Miño de Kaspar HM, Kreutzer TC, Aguirre-Romo I, Ta CN, Dudichum J, Bayrhof M, Klauss V, 

Kampik A

CENTRES: Department of Ophthalmology, Ludwig-Maximilians-University, Munich, Germany; and 

Department of Ophthalmology, School of Medicine, Stanford University, Stanford, California, USA

BacKGround & aim: Postoperative 
endophthalmitis is a rare but devastat-
ing complication of intraocular surgery. 
The source of bacteria causing postopera-
tive endophthalmitis is thought to be the 
patient�s own conjunctiva. Only povidone�
iodine (PVI) antisepsis has been shown to 
reduce signi�cantly the incidence of post-
operative endophthalmitis. The goal of this 
study was to determine whether a topical 
antibiotic further decreases bacteria in the 
conjunctiva when used in conjunction with 
iodine irrigation.

Study desiGn: Prospective, randomized 
study.

Endpoints: Positive or negative culture 
results and bacterial number. 

Method: The study recruited 140 patients 
(140 eyes) scheduled to undergo intraocular 
surgery. A baseline conjunctival swab was 
obtained 2�7 days before surgery, after 
which patients were randomized to either 
no prophylactic antibiotic (n=70) or topical 
treatment with one drop of levo�oxacin, 
0.5%, four times on the day before surgery 
and three applications in 5-minute intervals 
beginning 1 hour before surgery (n=70). 
Patients in both groups also received topical 
PVI, including irrigation of the conjunctiva 
with PVI, 1%. Conjunctival swabs were 
taken for culture: in the morning on the day 

of surgery (before topical levo�oxacin); 5 
minutes after irrigation of the conjunctiva 
with PVI, immediately before surgery; and 
at the conclusion of the surgical procedure. 
Culture techniques included use of thiogly-
cate broth. 

Results: Of 132 eyes evaluated, at base-
line, positive thioglycate culture results were 
obtained in 55/65 (84.6%) eyes from those 
not randomized to receive prophylactic 
levo�oxacin, and in 55/67 (82.1%) eyes 
in the levo�oxacin group (not signi�cant). 
Before surgery, 57/65 (87.7%) eyes in the 
non-levo�oxacin group had positive culture 
results, compared with 50/67 (74.6%) eyes 
in the levo�oxacin group (p=0.055). After 
irrigation with PVI, 20/65 (30.8%) eyes in 
the non-levo�oxacin group had positive cul-
ture results, compared with 8/67 (11.9%) 
eyes in the levo�oxacin group (p=0.008). 
After surgery, 15/65 (23.1%) eyes in the 
non-levo�oxacin group and 6/67 (9.0%) 
eyes in the levo�oxacin group had positive 
culture results (p=0.027). 

Conclusions: A 1-day topical treatment 
with levo�oxacin, in combination with PVI 
irrigation, was highly effective in reducing 
the bacterial conjunctival �ora compared 
with the use of PVI solution prophylaxis 
alone. Accordingly, topical antibiotic start-
ing 1 day before surgery has the potential to 
minimize the risk of endophthalmitis.

http://www.ajo.com
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INTER-VISIT INTRAOCULAR PRESSURE RANGE: 
AN ALTERNATIVE PARAMETER FOR ASSESSING INTRAOCULAR 

PRESSURE CONTROL IN CLINICAL TRIALS

American Journal of Ophthalmology, 2008 February; 145(2):336–42

AUTHORS: Varma R, Hwang LJ, Grunden JW, Bean GW

CENTRES: Keck School of Medicine, University of Southern California, Los Angeles, California; Pfizer 

Inc, New York, New York; and TMA Associates, Burkett, Texas, USA

BacKGround & aim: Most clinical 
trials comparing the intraocular pressure 
(IOP)-lowering ef�cacy of different agents 
have used either the �nal post-treatment 
IOP or IOP reduction from baseline to �nal 
treatment as the primary endpoint. Whether 
there are differences between topical ocular 
hypotensives with regard to controlling 
inter-visit IOP �uctuation has not been 
evaluated. For this study, the inter-visit IOP 
range was chosen to measure IOP �uctua-
tion because it re�ects potentially damaging 
extreme IOP �uctuations over time. This 
analysis of data from the XLT (Xalatan 
[latanoprost], Lumigan [bimatoprost], and 
Travatan [travoprost]) study evaluated 
whether inter-visit IOP range provides addi-
tional information on IOP control to mean 
IOP.

Study desiGn: Post hoc analysis of a 
masked-evaluator, randomized, parallel-
group, comparator trial.

Endpoint: Mean change from baseline 
to week 12 in IOP measured at the time of 
peak drug effect (8:00 a.m.). 

Method: The XLT study recruited 410 
patients with unilateral or bilateral primary 
open-angle glaucoma, exfoliative glaucoma, 
pigmentary glaucoma or ocular hyperten-
sion who were receiving or had received 
topical therapy within the past 6 months. 
At baseline, patients were randomized to 

12 weeks of treatment with latanoprost 
(n=136), bimatoprost (n=136) or travoprost 
(n=138). Pretreatment inter-visit IOP range 
was de�ned as the highest IOP minus the 
lowest IOP; post-treatment inter-visit IOP 
range was de�ned as the highest IOP minus 
lowest IOP at weeks 2, 6 and 12 or early 
termination. Ranges of more than 6 mmHg 
were de�ned as high and those less than 6 
mmHg as low.

Results: No signi�cant overall difference 
in reductions from baseline to week 12 in 
mean peak IOP levels were found between 
treatment groups. All treatments resulted in 
signi�cant and statistically similar (p<0.001) 
within-treatment-group reductions in mean 
inter-visit IOP ranges over 12 weeks. High 
post-treatment inter-visit IOP range was 
seen in 21% (28/136), 28% (38/136) and 
36% (50/138) of latanoprost, bimato-
prost and travoprost groups, respectively 
(p=0.016 overall; p=0.005 latanoprost 
versus travoprost). In multivariable logistic 
regression analysis, African-American race 
and high pretreatment inter-visit IOP range 
were signi�cant risk factors for high post-
treatment inter-visit IOP range independent 
of treatment effect (p=0.009 and p=0.019, 
respectively). 

Conclusion: Inter-visit IOP range may 
be useful for evaluating IOP control in trials 
that include patients with glaucoma or ocu-
lar hypertension.

http://www.ajo.com
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ANTERIOR ISCHEMIC OPTIC NEUROPATHY IN 
PATIENTS YOUNGER THAN 50 YEARS

American Journal of Ophthalmology, 2007 December; 144(6):953–60

AUTHORS: Preechawat P, Bruce BB, Newman NJ, Biousse V

CENTRES: Department of Ophthalmology, Faculty of Medicine, Ramathibodi Hospital, Mahidol 

University, Bangkok, Thailand; and Departments of Ophthalmology, Neurology and Neurological 

Surgery, Emory University School of Medicine, Atlanta, Georgia, USA

BacKGround & aim: Anterior ischae-
mic optic neuropathy (AION) typically 
occurs in older individuals (>55 years), 
and many studies of non-arteritic AION 
excluded patients younger than 50 because 
of the presumption that this condition is 
rare in this age group. Thus, little is known 
about AION in young patients. This study 
evaluated the characteristics of a large 
cohort of AION patients younger than 50.

Study desiGn: Retrospective observa-
tional study.

Endpoints: Ocular characteristics, sys-
temic and ocular risk factors, second eye 
involvement, recurrence in the same eye and 
visual acuity (VA).

Method: Records of all 727 patients with 
AION seen at the Neuro-Ophthalmology 
Unit at Emory University between 1989 
and 2006 were reviewed to identify patients 

younger than 50 when initial visual loss 
occurred (n=169, 23%, median age 43 
years). 

Results: Ninety-nine patients (59%) had 
unilateral involvement and 70 (41%) had 
bilateral involvement, allowing analysis of 
239 eyes. Most patients (74%) had at least 
one systemic risk factor, including arterial 
hypertension (35% of patients) and diabe-
tes mellitus (21%). An underlying small or 
anomalous optic disk was found in 92% 
of eyes (210/230), and small physiologic 
cups were seen in 189 eyes (82%; cup-to-
disk ratio <0.2). A total of 13 eyes (6%) 
had optic disk drusen and eight eyes (4%) 
exhibited papilloedema. Isolated disk anom-
alies (no systemic risk factors) were present 
in 26% of eyes. VA at last follow-up was at 
least 20/40 in 64% of eyes and 20/200 or 
less in 22%. Among patients with bilateral 
involvement, �nal VA was similar in both 
eyes in 70% of patients. Fellow eye involve-
ment was signi�cantly more common in 
patients with anaemia and type I diabetes. 
AION recurred in the same eye in 6% of 
patients. 

Conclusions: AION was common in 
young patients (<50 years) and, except 
better VA and a higher tendency for bilat-
eral involvement, was similar to the non-
arteritic form of AION described in older 
patients. 

Risk factors for anterior ischaemic optic neuropathy

	 Overall	 Unilateral	 Bilateral

Arterial hypertension 	 35%	 30%	 41%

Ischaemic heart disease	 6%	 3%	 10%

Diabetes type 1	 6%	 3%	 10%

Diabetes type 2	 15%	 14%	 16%

Hypercholesterolaemia	 20%	 19%	 21%

Hypertriglyceridaemia	 3%	 2%	 4%

Anaemia	 7%	 1%	 14%

Tobacco use	 29%	 28%	 30%

Rheumatoid arthritis	 2%	 2%	 1.4%

Papilloedema	 3.5%	 2%	 4%

Drusen	 6%	 6%	 5%

http://www.ajo.com
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INNERVATION OF TISSUE-ENGINEERED CORNEAL 
IMPLANTS IN A PORCINE MODEL: 

A 1-YEAR IN VIVO CONFOCAL MICROSCOPY STUDY

Investigative Ophthalmology & Visual Science, 2007 August; 48(8):3537–44

AUTHORS: Lagali NS, Griffith M, Shinozaki N, Fagerholm P, Munger R

CENTRES: University of Ottawa Eye Institute and Department of Cellular and Molecular Medicine, 

University of Ottawa, Ottawa, Ontario, Canada; Eye Bank and Cornea Centre, Ichikawa General Hospital, 

Chiba, Japan; and Department of Ophthalmology, Linköping University Hospital, Linköping, Sweden

BacKGround & aim: Transplant with 
a corneal substitute based on cross-linked 
collagen is followed by nerve regenera-
tion. However, the pattern and nature of 
the reinnervation has not been described. 
This study evaluated the pattern of nerve 
regrowth and ingrowth into a tissue-engi-
neered corneal substitute using quantitative 
in vivo confocal microscopy 12 months 
after transplantation into pigs.

Study desiGn: Observational animal 
study. 

Endpoints: Nerve density, total number 
of nerves, total number of branches and 
average nerve diameter.

Method: Twelve mini-pigs were trans-
planted with tissue-engineered corneal 
substitutes in the left eye by lamellar kerato-
plasty. The right corneas served as controls. 
Confocal microscopy images were taken 
of both eyes at intervals between 2 months 
before and 12 months after surgery to 

assess nerve �bre bundles at various corneal 
depths: subbasal epithelium, super�cial 
anterior stroma and deep anterior stroma. 
Transplanted and control corneas were later 
processed for histopathologic examination. 
The presence of nerve bundles was con-
�rmed by transmission electron microscopy. 

Results: In transplanted eyes, corneal 
nerve ingrowth was observed within the 
deep anterior stroma 2 months after surgery 
(higher number and density of regenerated 
nerves than controls, p<0.01), within the 
super�cial anterior stroma by 6�10 months 
after surgery and within the �rst subbasal 
epithelium 10 months after surgery. One 
year after transplant, subbasal nerve den-
sity had recovered to preoperative levels 
whereas nerve �bres in the deep anterior 
stroma remained signi�cantly thinner than 
in controls (p< 0.001). At this time point, 
both super�cial anterior and subbasal nerve 
diameter was similar to that in controls. 

Conclusions: In pig-transplanted tis-
sue-engineered cornea, innervation devel-
ops initially in the deep anterior stroma 
followed by more super�cial regions. The 
number and density of nerves in the central 
region after 1 year are signi�cantly greater 
than or not signi�cantly different from 
those in control corneas, with the structure 
of the most anterior nerves resembling those 
of controls.

Nerve density (x 105 µm/mm3) in central cornea

			   Months after surgery

Depth zone	 Cornea	 Preoperative	 2	 6	 10	 12	 p

1	 TE	 4.1	 0	 0	 0	 1.0	 <0.001

	 Control	 3.4	 1.7	 3.8	 2.9	 1.5	 0.10

2	 TE	 2.0	 2.6	 0	 2.7	 1.3	 0.05

	 Control	 1.8	 1.4	 2.4	 3.4	 2.3	 0.5

3	 TE	 0.3	 5.9	 3.4	 4.7	 2.3	 0.02

	 Control	 0.7	 0.1	 0	 0	 0.2	 0.20

TE=tissue engineered

http://www.iovs.org
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LONG-TERM FOLLOW-UP OF MACULAR 
TRANSLOCATION WITH 360°  

RETINOTOMY FOR EXUDATIVE AGE-RELATED 
MACULAR DEGENERATION

Archives of Ophthalmology, 2007 October; 125(10):1367–72

AUTHORS: Aisenbrey S, Bartz-Schmidt KU, Walter P, Hilgers RD, Ayertey H, Szurman P, Thumann G

CENTRES: Department of Ophthalmology, University of Tuebingen, Tuebingen; Department of 

Ophthalmology, Interdisciplinary Centre for Clinical Research BIOMAT; Department of Medical 

Statistics, Rheinisch-Westfälische Technische Hochschule Aachen University, Aachen; and Department of 

Ophthalmology, University of Cologne, Cologne, Germany

BacKGround & aim: Full macular 
translocation is an alternative treatment for 
patients with exudative age-related macular 
degeneration (AMD). Several studies with 
short-term follow-up have shown recovery 
of distance and near visual acuity (VA). 
This study evaluated long-term functional 
and morphological changes and identi�ed 
independent variables that might predict 
outcome after full macular translocation for 
exudative AMD.

Study desiGn: Follow-up study of a con-
secutive case series.

Endpoints: Primary: change in VA at 
�nal examination. Secondary: factors in�u-
encing functional outcome. 

Method: A total of 90 patients (90 eyes) 
who underwent full macular translocation 
between 1997 and 1999 were contacted 
and scheduled for a long-term follow-up 
visit. General and ophthalmologic medi-
cal history since the last visit was obtained 
and biomicroscopy of the anterior segment, 
ophthalmoscopy, intraocular pressure 
measurement, fundus photography and 
�uorescein angiography were performed. 
Best corrected distance VA was assessed 
with Early Treatment Diabetic Retinopathy 
charts. 

Results: The mean follow-up period was 
38.2 months. At �nal examination, VA 

had increased in 15 patients, was stable 
in 35 patients and had decreased in 40 
patients. At 12 months, mean logarithm 
of the minimum angle of resolution (log-
MAR) was 1.07 and at �nal examination 
was 1.26 compared with 1.00 at baseline 
(mean change 0.26 logMAR units). Patients 
with central pigment epithelium atrophy 
had greater mean change in VA  than those 
without (0.37 versus 0.0 logMAR units, 
p=0.004). In univariate analysis, VA dif-
ferences tended to be associated with type 
of choroidal neovascularization, retinal 
complications and revisional operation 
but not with the surgeon or patient age. In 
multivariate analysis, VA differences were 
associated with baseline VA but not with 
length of follow-up, type of choroidal neo-
vascularization or revisional operation. 

Conclusions: Three-year follow-up of 
patients undergoing full macular transloca-
tion for exudative AMD showed improve-
ment or stabilization of VA in only 54% 
of patients. Progressive atrophy of the pig-
ment epithelium is an important factor for 
loss of VA and can limit the bene�ts of this 
treatment. Full macular translocation may 
still be considered for patients not eligible 
for or who do not respond to alternative 
treatments.

http://www.ajo.com
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COMMON SEQUENCE VARIANTS  
IN THE LOXL1 GENE CONFER SUSCEPTIBILITY  

TO EXFOLIATION GLAUCOMA

Science, 2007 September 7; 317(5843):1397–400

AUTHORS: Thorleifsson G, Magnusson KP, Sulem P, Walters GB, Gudbjartsson DF, Stefansson H,  

Jonsson T, Jonasdottir A, Jonasdottir A, Stefansdottir G, Masson G, Hardarson GA, Petursson H, 

Arnarsson A, Motallebipour M, Wallerman O, Wadelius C, Gulcher JR, Thorsteinsdottir U, Kong A, 

Jonasson F, Stefansson K

CENTRES FOR CORRESPONDENCE: deCODE genetics Inc.; Medical Faculty, University of Iceland; and 

Department of Ophthalmology, National University Hospital, Reykjavik, Iceland

BacKGround & aim: Exfoliation 
glaucoma is caused by the accumulation 
of micro�brillar deposits on the aqueous 
bathed surfaces of the anterior segment of 
the eye. It is characterized by rapid progres-
sion, a high resistance to therapy and a 
worse prognosis than primary open-angle 
glaucoma. The importance of family history 
in glaucoma suggests that genetic factors 
are involved, but the mutations discovered 
so far explain only a small percentage of 
cases of primary open-angle glaucoma. The 
current study identi�ed sequence variants 
associated with susceptibility to glaucoma.

Study desiGn: Genome-wide association 
study.

Endpoint: Sequence variants associated 
with increased risk of glaucoma.

Method: A total of 304,250 single nucle-
otide polymorphisms (SNPs) were tested 
for their association with glaucoma in a 
sample of 195 Icelandic patients with glau-
coma and 14,474 population controls. A 
Swedish sample of 399 glaucoma patients 
and 198 controls was used to con�rm any 
�ndings. Genotyping was also performed in 
55 Icelandic patients with exfoliation syn-
drome but without glaucoma. 

Results: Three SNPs located on chro-
mosome 15q24.1 were signi�cantly 
associated with glaucoma (p<1.6×10�7), 
and the strongest association was for 

allele T of rs2165241 (odds ratio 2.28, 
p=2.0×10�14). The effect of this SNP was 
strongest for exfoliation glaucoma (OR 
3.40, p=4.3×10�12), and the �nding was 
con�rmed in the Swedish sample (OR 3.78, 
p=3.1×10�17). In patients with exfolia-
tion syndrome but without glaucoma, the 
same SNP was a major susceptibility vari-
ant for exfoliation syndrome (OR 3.18, 
p=1.9×10�8).
	 The rs2165241 SNP is located in the 
�rst intron of the lysyl oxidase�like protein 
1 gene (LOXL1). The product of LOXL1 
catalyzes the formation of elastin �bres 
that are a major component of the lesions 
in exfoliation glaucoma. Combining the 
Icelandic and Swedish samples, two known 
non-synonymous SNPs (rs1048661 and 
rs3825942), both located in the �rst exon 
of LOXL1, showed a strong associa-
tion with exfoliation glaucoma (OR 2.46, 
p=2.3×10�12 for allele G of rs1048661; 
OR 20.10, p=3.0×10�21 for allele G of 
rs3825942). Approximately 25% of the 
general population is homozygous for the 
highest-risk haplotype, increasing their risk 
of exfoliation glaucoma 100-fold over indi-
viduals carrying only low-risk haplotypes.

Conclusions: Two non-synonymous 
changes in exon 1 of the LOXL1 gene on 
chromosome 15q24.1 are associated with 
an increased risk of exfoliation glaucoma, 
possibly through the development of exfo-
liation syndrome.

http://www.sciencemag.org
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TOPICAL GLAUCOMA THERAPY AS A RISK FACTOR 
FOR NASOLACRIMAL DUCT OBSTRUCTION

American Journal of Ophthalmology, 2008 January; 145(1):120–3

AUTHORS: Seider N, Miller B, Beiran I

CENTRES: Moscona A, Department of Ophthalmology, Rambam Medical Center, Haifa, Israel; and Bruce 

Rappaport Faculty of Medicine, Technion–Israel Institute of Technology, Haifa, Israel

BacKGround & aim: Nasolacrimal 
duct obstruction (NLDO) plays a signi�cant 
role in epiphora. The most common cause 
for NLDO is idiopathic primary acquired 
nasolacrimal duct obstruction (PANDO). 
The effect of early menopause and extent of 
oestrogen exposure in females are possible 
contributing factors for both PANDO and 
primary open-angle glaucoma (POAG). The 
aim of the present study was to investigate 
a possible association between PANDO and 
POAG.

Study desiGn: Retrospective compara-
tive study.

Endpoints: Comparison of the preva-
lence and characteristics of POAG and its 
treatment in patients with PANDO and in 
controls.

Method: The study recruited 178 patients 
with a �rst diagnosis of PANDO aged 
>50 years in a 10-year period (209 eyes, 
147 with unilateral and 31 with bilateral 
obstructions; mean age 70.32 years, 67.9% 
female). Patients were excluded if they had 
previously received treatment for PANDO 
or had an identi�ed cause for second-
ary NLDO. A control group consisted 
of consecutive patients who underwent 
cataract surgery (183 eyes of 183 patients, 
average age 72.27 years, 73.2% female). 
Participants were considered to be glau-
coma patients if they had open-angle high-

pressure glaucoma that was perimetric or 
preperimetric. 

Results: Patients in the control group 
were signi�cantly older than patients in 
the PANDO group (p=0.045). POAG was 
diagnosed in 48 (23%) eyes in the PANDO 
group and 11 (6%) in the control group 
(p<0.0001). Of the patients with glaucoma, 
timolol treatment was received by 33 (69%) 
in the PANDO group compared with 2 
(18%) in the control group (p=0.005). 
Timolol-containing drops were used by 44 
(92%) patients in the PANDO group, com-
pared with 5 (46%) in the control group 
(p=0.02). Use of other topical glaucoma 
therapy agents did not differ signi�cantly 
between groups. Bilateral NLDO occurred 
in 13 (38.23%) patients in the PANDO 
group with glaucoma compared with in 
17 (11.8%) patients without glaucoma 
(p=0.0002). The glaucomatous eyes of the 
PANDO group had an average history of 
14.1 years of POAG, compared with 9.55 
years in the control group (p=0.025). 

Conclusions: Glaucoma was sig-
ni�cantly more prevalent in patients with 
NLDO than in control group patients. 
Among glaucoma patients, patients with 
NLDO used timolol-containing drops more 
often, had their disease for signi�cantly 
longer, and used signi�cantly more drops 
for the treatment of their glaucoma.
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TEN-YEAR FOLLOW-UP OF LASER IN  
SITU KERATOMILEUSIS FOR MYOPIA OF UP TO  

�10 DIOPTERS AND FOR HIGH MYOPIA

American Journal of Ophthalmology, 2008 January; 145(1):46–54 and 55–64

AUTHORS: Alió JL, Muftuoglu O, Ortiz D, Pérez-Santonja JJ, Artola A, Ayala MJ, Garcia MJ, de Luna GC

CENTRES: Vissum-Instituto Oftalmológico de Alicante and Division of Ophthalmology, Miguel 

Hernandez University, Medical School, Alicante; Vissum-Instituto Oftalmológico de Almeria, Almeria, 

Spain; and Ankara University School of Medicine, Ankara, Turkey

BacKGround & aim: Laser in situ 
keratomileusis (LASIK) is favoured over 
excimer laser photoreactive keratectomy 
to correct high myopia, offering quick 
rehabilitation and minimal postoperative 
discomfort or corneal haze. Some studies 
have also reported good results with LASIK 
for moderate myopia. Although the tech-
nique is associated with a low risk, there is 
the potential for �ap-related complications 
and iatrogenic keratectasia caused by exces-
sive photoablation. These studies evaluated 
LASIK in moderate (  -10 diopters) and 
high myopia (> -10 diopters).

Study desiGn: Retrospective case series.

Endpoints: Refractive predictability and 
stability, mean corneal keratometry, topo-
graphical cylinder, safety, ef�cacy, stability 
of visual acuity (VA) and postoperative 
complications.

Method: Among 188 patients with myo-
pia who underwent myopic LASIK at a sin-
gle institute in Spain, 97 eyes in 70 patients 
had moderate myopia before surgery, while 
196 eyes in 118 patients had high myopia 
(mean preoperative spherical equivalent 
-13.95–2.79 diopters). All patients were 
evaluated 3 months and 1, 2, 5 and 10 
years after surgery, including assessments of 

manifest and cycloplegic refraction, uncor-
rected VA, best spectacle-corrected VA, slit-
lamp biomicroscopy, dilated funduscopy, 
applanation tonometry and corneal thick-
ness. VA was measured using a standard 
Snellen acuity chart.

Results: At 10 years, 73% of treated eyes 
in patients with moderate myopia were 
within –1.00 diopters and 92% were within 
–2.00 diopters. Mean myopic regression 
was -0.12–0.16 diopters/year and 54.6% 
of treated eyes demonstrated an increase 
in best spectacle-corrected VA after 10 
years. There was no corneal ectasia, and 
only three eyes lost more than two lines of 
VA because of complications unrelated to 
LASIK. In patients with high myopia, 42% 
of treated eyes were within –1.00 diopters 
and 61% were within –2.00 diopters. Mean 
myopic regression in eyes that were not 
retreated was -0.25–0.18 diopters/year; 5% 
of eyes lost more than two lines of VA, and 
40% showed a postoperatively uncorrected 
VA of 20/40 or better. Corneal ectasia was 
observed in 1%.

Conclusions: LASIK is a safe and effec-
tive treatment for moderate and high myo-
pia, with slight myopic regression, which 
slows with time, and a long-term increase 
in VA.
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TEN-YEAR FOLLOW-UP OF PHOTOREFRACTIVE 
KERATECTOMY FOR MYOPIA  

OF LESS THAN �6 DIOPTERS AND FOR MYOPIA  
OF MORE THAN �6 DIOPTERS

American Journal of Ophthalmology, 2008 January; 145(1):29–36 and 37–45

AUTHORS: Alió JL, Muftuoglu O, Ortiz D, Artola A, Pérez-Santonja JJ, de Luna GC, Abu-Mustafa SK, 

Garcia MJ

CENTRES: Vissum Department of Refractive Surgery and Division of Ophthalmology, Instituto 
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Oftalmológico de Almeria, Almeria, Spain; and Ankara University School of Medicine, Ankara, Turkey

BacKGround & aim: Excimer laser 
photorefractive keratectomy (PRK) is an 
established technique to correct myopia, 
and still has relevance despite the rise in 
popularity of LASIK. However, there is lit-
tle information on the long-term outcomes 
of PRK. One study followed patients for 
8 years, but did not evaluate retreatments. 
The current studies evaluated the long-term 
outcomes of PRK in patients with low (< -6 
diopters) and moderate myopia (-6 to -10 
diopters).

Study desiGn: Retrospective case series.

Endpoints: Refractive predictability and 
stability, mean corneal keratometry, topo-
graphical cylinder, safety, ef�cacy, stability 
of visual acuity (VA) and postoperative 
complications.

Method: Among 329 patients treated 
with myopic PRK at a single centre in 
Spain, 225 eyes in 138 patients had low 
myopia and 267 eyes in 191 patients had 
moderate myopia. In the event of a mani-
fest spherical equivalent of -1.00 diopter or 
more, uncorrected VA of 20/40 or less or 
patient dissatisfaction with the visual result, 
retreatment was performed by re-ablating 
the stromal bed after manual or excimer 
laser de-epithelization or creation of a �ap. 
All patients were evaluated 3 months and 
1, 2, 5 and 10 years after surgery, includ-

ing measurement of manifest refraction, 
cycloplegic refraction, uncorrected VA, best 
spectacle-corrected VA, slit-lamp biomicro-
scopy, dilated funduscopy and applanation 
tonometry.

Results: At 10 years, 75% of eyes with 
low myopia were within –1.00 diopters and 
92% were within –2.00 diopters. A total 
of 42% underwent retreatment because 
of overcorrection or regression. Myopic 
regression occurred with a decrease in mean 
spherical equivalent of 0.01–0.11 diopt-
ers/year, and 58% of eyes demonstrated 
an increase in best spectacle-corrected VA 
over 10 years. Mean corneal haze score 
decreased from 0.22–0.39 at 3 months to 
0.01–0.09 at 10 years. In patients with 
moderate myopia, 58% of eyes were within 
–1.00 diopters and 78% were within –2.00 
diopters. A total of 46.4% underwent 
retreatment because of overcorrection 
or regression. Mean spherical equivalent 
decreased by 0.01–0.11 diopters/year in 
eyes that did not undergo retreatment, and 
48.3% of eyes demonstrated an increase in 
best spectacle-corrected VA over 10 years. 
Mean corneal haze score decreased from 
0.48–0.69 at 3 months to 0.09–0.33 at 10 
years.

Conclusions: PRK is safe and effective 
over the long term for the treatment of low 
and moderate myopia.

http://www.ajo.com



on ophthalmology

13

13

fram�ngham

DIETARY CAROTENOIDS, VITAMINS C AND E,  
AND RISK OF CATARACT IN WOMEN: 

A PROSPECTIVE STUDY

Archives of Ophthalmology, 2008 January; 126(1):102–9

AUTHORS: Christen WG, Liu S, Glynn RJ, Gaziano JM, Buring JE 

CENTRE FOR CORRESPONDENCE: Division of Preventive Medicine, Department of Medicine, Brigham 

and Women’s Hospital, Harvard Medical School, Boston, Massachusetts, USA

BacKGround & aim: Reactive oxygen 
species may damage lens proteins and �bre 
cell membranes, which may lead to cataract. 
Nutrients with antioxidant properties may 
protect against these changes. Randomized 
trials indicate that supplements of vitamin 
E, vitamin C and/or beta carotene for as 
long as 6.5 years have no marked effect on 
cataract incidence or progression. Whether 
longer treatment with these antioxidants 
would reduce the risk of cataract, which 
develops slowly across many years, remains 
uncertain. Evidence suggests a possible role 
for lutein, a xanthophyll carotenoid, in 
reducing the risk of cataract. Lutein may 
protect against cataract by �ltering out 
harmful short-wave blue light. This study 
examined the relationship of dietary and 
supplemental intake of carotenoids and 
vitamins C and E to the risk of cataract in 
women. 

Study desiGn: Prospective, clinical, 
questionnaire study.

Endpoint: Prevalence of cataract initially 
diagnosed after randomization and de�ned 
as an incident, age-related lens opacity 
responsible for a reduction in best-corrected 
visual acuity in the worst eye to 20/30 or 
worse based on self-reporting and con-
�rmed by medical record review.

Method: The intake of carotenoids and 
vitamins C and E in food and supplements 
by 39,876 female health professionals ( 45 
years old) was assessed. Data were taken 
from the 131-item validated semiquantita-
tive food frequency questionnaire completed 
by the 35,551 cataract-free participants in  
the Women�s Health Study at baseline in 
1993. Eyes were not examined independ-
ently; the unit of analysis was individuals, 
and participants were classi�ed according to 
the status of the worst eye based on disease 
severity. Participants were followed until 
diagnosis of cataract or death.

Results: A total of 2031 cases of incident 
cataract were con�rmed during a mean 
of 10 years of follow-up. Comparing the 
extreme quintiles, the multivariate relative 
risk of cataract was 0.82 (95% con�dence 
interval 0.71�0.95; test for trend p=0.04) 
for lutein/zeaxanthin and 0.86 (95% CI 
0.74�1.00; test for trend p=0.03) for vita-
min E from food and supplements.

Conclusions: In this study, greater con-
sumption of lutein/zeaxanthin and vitamin 
E in food and supplements was associated 
with signi�cantly decreased risk of cataract. 
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HEPATITIS C AND OCULAR SURFACE DISEASE

American Journal of Ophthalmology, 2007 November; 144(5):705–11
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Molecular Virology, University of Erlangen, Erlangen, Germany 

BacKGround & aim: The liver is the 
primary target of hepatitis C virus (HCV) 
infection, which affects various organs, 
mainly through immunologic mechanisms. 
There is a dearth of information about the 
ocular manifestations of this infectious dis-
ease, and the mode of transmission is not 
yet clear. This study assessed the frequency 
of changes in the ocular surface and the 
presence of HCV in tear samples of patients 
with chronic HCV infection. 

Study desiGn: Single-centre, prospective, 
nonrandomized trial.

Endpoints: Tear production, peripheral 
corneal thinning and HCV RNA levels.

Method: A total of 71 patients (24 
women) with previously untreated chronic 
HCV infection and a control group of 66 
subjects (27 women) without systemic 
HCV infection were enrolled in the trial. 
Patients were divided into three age groups 
(21�40, 41�60 and 61�80 years) because 
tear function and ocular surface quality cor-
relate with age. Patients were screened for 
ocular symptoms, visual acuity and ocular 
changes. Tear production was measured in 
both patients and controls using the Jones 
test, and conjunctival impression cytology 

was performed. The presence of HCV RNA 
in tear and blood samples was determined 
from quantitative polymerase chain reaction 
(PCR).

Results: Systemic HCV infection had 
been present for a median of 30 months at 
baseline. Of HCV patients, 50% showed 
a decrease in tear production. In each 
age group, tear production was higher 
in controls than in patients, and this was 
signi�cant in the 21�60 years age group 
(p=0.05). Apart from epithelial changes 
related to dry-eye syndrome in 12 patients, 
two patients presented with mild periph-
eral corneal thinning. PCR detected HCV 
RNA in 64 of 66 blood samples and �ve of 
52 tear samples (10%). Mean HCV RNA 
levels were considerably lower in tear sam-
ples than in blood samples (1.0x104 versus 
5.3x105 copies/mL).

Conclusions: Dry-eye syndrome is the 
most frequently observed ocular feature of 
HCV infection. Tear production in patients 
with HCV infection was signi�cantly lower 
than that in controls. The presence of HCV 
RNA in 10% of tear samples emphasises 
the potential risk of viral transmission 
through tears.
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