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Abstract

Objectives: The aim of the study was comparison of wet-type age-related macular degeneration in phakic and pseu-
dophakic patients in terms of anatomical and functional success based on the real-life data of Turkiye.

Methods: The multicenter retrospective real-life study data of the. retinal study group were used in this study. Among
867 eyes of 867 patients were included in the study. Patients were divided into two groups according to the status of the
lens; phakic group and pseudophakic group. The follow-up period of the two groups, the number of injections at the |,
2", and 3" years, and changes in the central macular thickness (CMT, ) and visual acuity (VA, logMAR) of the patients at
the beginning, 6™, 12, 24, and 36" months were examined.

Results: In our study, the number of injections in the 1%, 2", and 3 years, respectively, was 4.2+2.0, 1.8+1.9, and 1.0£1.7
in the phakic group, and 3.9+2.0, 1.7£1.9, and 0.8£1.4 in the pseudophakic group. When the two groups were compared
in terms of the number of injections, there was a statistically significant difference in the |st year, but there was no signifi-
cant difference in the 2™ and 3 years (p=0.001, p=0.350, and p=0.288, respectively). There was no statistically significant
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difference between the groups in terms of CMT in the baseline, 6%, 12, 24™ and 36" months (p=0.991, p=0.327, p=0.652,
p=0.599, and p=0.873, respectively). Although there was no difference in VA between groups at the beginning (p=0.052),
the phakic group showed statistically better VA in controls at 37, 6%, 12, 24%, and 36" months (p=0.001, p=0.001,

p=0.000, p=0.000, and p=0.003, respectively).

Conclusion: Differences in the number of injections and visual results between phakic and pseudophakic patients in wet
type AMD may necessitate the creation of different treatment and follow-up protocols.

Keywords: Age-related macular degeneration, phakic eye, pseudophakic eye, real-life data

Introduction

Wet type age-related macular degeneration (WAMD) is the
leading cause of severe visual loss among the elderly popu-
lation in developed countries (1,2). wAMD affects only 10-
5% of AMD cases but accounts for more than 80-90% of
cases of severe visual impairment (1,2). The visual prognosis
of wAMD was dramatically improved by the introduction of
antivascular endothelial growth factor (anti-VEGF) agents
into clinical practice. The efficacy and safety of intravitreal
anti-VEGF treatment bevacizumab (Avastin; off-label use;
Genentech, Inc, South San Francisco, CA), ranibizumab
(Lucentis; Genentech, Inc, South San Francisco, CA), and
aflibercept (Eylea; Regeneron, Tarrytown, NY)) have been
demonstrated in multiple clinical trials and remains the ini-
tial treatment option for wAMD (3-8). These studies were
mainly efficacy and dosing regimen studies; therefore, they
did not focus on lens status. Little attention has been paid
to comparing visual acuity (VA) outcomes and anatomical
success between phakic and pseudophakic patients.

In most of the studies, it was suggested that cataract
surgery may increase the development and progression of
AMD (9-14). This phenomenon was attributed to increased
light toxicity, increased inflammation, and post-operative cys-
toid macular edema after cataract surgery (15). However,
there is still ongoing debate about whether cataract surgery
has any effect on the progression of AMD (14). Many anatom-
ical and biochemical changes occur in the vitreous after
cataract surgery (16,17). It is reported that posterior vitreous
detachment (PVD) was induced after cataract surgery and the
presence of PVD was found to be related to increased retinal
penetration of bevacizumab in rabbit eyes (18).

The aim of this multicenter study is to the comparison
of wAMD in phakic and pseudophakic patients in terms of
anatomical and functional outcomes based on the real-life
data of Tiirkiye.

Methods

This was a retrospective, interventional, and non-compar-
ative real-life experience study conducted in eight tertiary
centers and one university faculty of medicine in Tirkiye.
The records of WAMD patients who were treated with an
anti-VEGF agent using a pro-re-nata treatment regimen be-
tween January 2013 and December 2015 were reviewed.
Written informed consent was obtained from all patients

before the treatment and the study adhered to the tenets
of the Declaration of Helsinki. Ethical board approval was
obtained from University Faculty of Medicine.

Patients who met the following criteria were included in
the study were 250 years of age, were diagnosed with wAMD,
and had a minimum follow-up time of 12 months. Patients
who had retinal disease other than wAMD (e.g., diabetic
retinopathy, retinal vein occlusion) and those diagnosed with
polypoidal choroidal vasculopathy or retinal angiomatous pro-
liferation during follow-up were not included in the study. Fur-
thermore, aphakic and the phakic patients who underwent
cataract surgery during the follow-up time were excluded
from the study. The patients were divided into two groups ac-
cording to their lens state which was phakic and pseudophakic
groups at the initial diagnosis. All the pseudophakic patients
had undergone uneventful phacoemulsification surgery and
had intact posterior capsules. The pseudophakic patients who
were included had undergone cataract surgery at least | year
before the beginning of the intravitreal anti-VEGF treatment.

Data collected from the patient’s records included age,
gender, lens status, best-corrected VA (BCVA), and central
macular thickness (CMT) at baseline, month 3, month 6,
month 12, month 24, and month 36. The total number of
injections and visits number at months 12, months 24, and
36 was also recorded.

All patients underwent a standardized examination in-
cluding measurement of BCVA through the early treatment
diabetic retinopathy study chart or a projection chart at
4 m, slit-lamp biomicroscopy, and fundus examination and
measurement of intraocular pressure through Goldman ap-
planation tonometry. The measured BCVA was converted
to logMAR units. Fundus photography, fluorescein angiogra-
phy (FA), and optical coherence tomography (OCT) imaging
were performed before treatment. As this was a multicenter
study, different brands of FA and OCT devices were used to
assess the patients. All examinations were planned to be re-
peated monthly, except FA. FA was repeated only when the
cause of VA deterioration could not be clarified with clinical
examination and other imaging methods. OCT was used for
detecting subretinal, intraretinal fluid, and measurement of
CMT. Central macular thickness defined as the mean thick-
ness of the neurosensory retina in the central | mm diame-
ter area was computed using OCT mapping software gener-
ated by the device.
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All injections were performed under sterile conditions in
an operating room or an outpatient operating room (clean
room). Topical anesthesia and 10% povidone-iodine (Beta-
dine; Purdue Pharma, Stamford, CT, USA) were applied to
the lids and lashes, and 5% povidone-iodine was adminis-
tered to the conjunctival sac. Intravitreal bevacizumab 1.25
mg/0.05 mL, ranibizumab 0.5 mL/ 0.05 mL, or aflibercept 2
mg/0.05 mL was injected through the pars plana 3.5-4 mm
posterior to the limbus with a 30-gauge needle. After the
injection, an ophthalmic solution of 0.5% moxifloxacin (Vig-
amox; Alcon Laboratories, Inc., Fort Worth, Texas, USA)
was administered 5 times a day for | week. Patients were
then instructed to consult the hospital if they experienced
decreased vision, eye pain, or any new symptoms.

It was planned to call the patients for monthly controls
after the first 3 months of the monthly intravitreal anti-
VEGF loading dose. A single injection of a first preferred
anti-VEGF agent was repeated when VA decreased by one
or more lines from the last visit or in the presence of newly
developed macular hemorrhage, evidence of subretinal fluid,
or persistent intraretinal fluid on OCT.

Primary outcome measures of this study included the
change in BCVA from baseline to months 3, 6, 12, 24, and
36 and OCT defined CMT from baseline to months 6, 12,
24, and 36. Secondary outcome measures were the total
number of visits and injections at months 12, 24, 36, and the
complications of intravitreal injections.

Statistical Analysis
The SPSS 26.0 program was used in the analyses. Mean, stan-
dard deviation, median lowest, highest, frequency, and ratio

Table |. Demographic data of the two groups

values were used in the descriptive statistics of the data. The
distribution of variables was measured by the Kolmogorov—-
Smirnov test. The Mann—Whitney U-test was used in the
analysis of quantitative independent data. The Wilcoxon test
was used in the analysis of dependent quantitative data. Chi-
square testing was used in the analysis of qualitative inde-
pendent data.

Results

Overall, 867 Turkish patients with wet type AMD, of whom
541 (299 male, 242 female) phakic eyes and 326 (186 male
and 140 female) pseudophakic eyes were enrolled in the
study. The age of patients in the pseudophakic group was sig-
nificantly higher than in the phakic group, 77.7+7.7, 70.5+8.4,
respectively, (p=0.000). In the phakic and pseudophakic
groups, the number of visits at the |, 2", and 3" years did
not differ significantly (p=0.100, 0.053, and 0.399, respec-
tively). In our study, the number of injections in the [, 2"
and 3" years, respectively was 4.2+2.0, 1.8+1.9, and 1.0+1.7
in the phakic group, and 3.9+2.0, 1.7%1.9, and 0.8+1.4 in the
pseudophakic group. The number of |-year injections in the
pseudophakic group was significantly lower than in the pha-
kic group (p=0.001). In the phakic and pseudophakic groups,
the number of injections in the 2" and 3" years did not dif-
fer significantly (p=0.288, 0.350, respectively). The mean fol-
low-up period was 23.5+£9.9 months in the phakic group and
24.71£9.9 months in the pseudophakic group (range 12-36
months) (p=0.054). The general characteristics except for
age and Ist-year injections number of the two groups were
similar (Table I).

Phakic Pseudophakic P
MeantSD./n-% Median Mean*SD./n-% Median
Age 70.5+8.4 71,0 77.7+7.7 78.0 0.000™
Gender
Male 299+55.3% 186£57.1% 0.608X?
Female 2421+44.7% 140£42.9%
Number of visits
It year 7.0+2.5 7,0 6.712.4 7.0 0.100™
2" year 5.8+2.8 6,0 5.3+2.8 5.0 0.053™
3% year 54128 5,0 5.4+3.8 5.0 0.399™
Number of injection
It year 4.2+2.0 4,0 3.912.0 3.0 0.00]™
2" year 1.8£1.9 2,0 1.71.9 1.0 0.288™
3% year 1.0£1.7 0,0 0.8+1.4 0.0 0.350™
Follow- up (month) 23.5£9.9 22,0 24.7£9.9 24.0 0.054™

™Mann-Whitney U-test/X? Ki-kare test; p: inter groups statistical analaysis; SD: Strandard deviation.
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The mean BCVA of the phakic and pseudophakic patients
at baseline was 0.87+0.65 LogMAR and 0.95%0.63 LogMAR,
respectively, p=0.052). There was not a significant difference
between the mean BCVA levels, however, the change in the
mean BCVA from, the 37, 6™,12%, 24*, and 36™ months was
statistically different between the two groups (pl=0.01,
p1=0.001, p1=0.000, p1=0.000, and p1=0.003, respectively).
All follow-up time mean BCVA was better in the phakic
group (Table 2 and Fig. 1).

VA increased significantly (p2<0.05) compared to baseline
in 374, 6, 12, and 24" month in the phakic group the and 3%,
6%, and 12 month in pseudophakic group. VA did not change
significantly of the phakic group in the 36™ month and 24,
36™, months in the pseudophakic (p2>0.05) (Table 2).

The mean CMT of the phakic and pseudophakic groups
at baseline was 391138 and 400+169 microns, respectively.
There was no significant difference between the mean CMT
levels of the two groups at all of the study visits (p1>0.05 for
all, (Table 3). In addition, the change in the mean CMT from
the baseline to 6%, 12, 24*, and 36™ months was statistically
different in both the groups (p2<0.05 for all, (Table 3 and Fig. 2).

No serious complications such as endophthalmitis, vitre-
ous hemorrhage, and retinal detachment were observed in
any of the patients.

Discussion

Although anti-VEGF therapy has been a breakthrough in
the treatment of wAMD, factors underlying the high inter-
individual variability of anti-VEGF therapy are yet unknown.
Identification of these factors would allow for an individual-
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Figure |. Changes in mean visual acuity level (LogMAR) in the phakic
and pseudophakic groups. From baseline to 36 months.

ized adjustment of dosage and injection frequency to avoid
overdosing and underdosing. Genetic factors, disease activ-
ity, age, retinal molecular characteristics, the ocular volume
of the injected eye, and lens status may be expected to im-
pact intraocular pharmacokinetics.

The baseline age is one of the important predictors for
final VA outcomes in wAMD. Several studies have shown
that younger age is correlated with better clinical outcomes.
In the subgroup analysis of the MARINA study, if the aver-
age age of one group is younger than another group by 13.7
years at baseline, the change in VA of the younger group will
be five letters better than the older group (19). Similarly,

Table 2. LogMAR visual acuity values in the phakic and pseudophakic groups at different time points

Phakic Pseudophakic pl
MeantSD Median MeantSD Median
Visual acuity (LogMAR)
Baseline 0.87+0.65 0.70 0.95+0.63 0.82 0.052™
34 month 0.75+0.58 0.52 0.86+0.57 0.70 0.010m
p2 0.000 w 0.000 w
6" month 0.73+0.58 0.52 0.84+0.56 0.70 0.001™
12* month 0.74+0.60 0.52 0.88+0.57 0.70 0.000™
p2 0.000 w 0.010 v
24" month 0.7410.60 0.52 0.98+0.66 1.00 0.000™
p2 0.037 w 0.740 w
36" month 0.64+0.56 0.40 0.85+0.52 0.75 0.003™
p2 0.410 w 0.089 v

™Mann-Whitney u test / ¥ Wilcoxon test, LogMAR: Logarithm of the minimum angle of resolutiin, p|: between groups statistical analysis, p2: inter groups

statistical analaysis, SD: Standart deviation.
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Table 3. CMT findings in microns in the phakic and pseudophakic groups at different time points
Phakic Psodofakik pl
MeaniSD Median MeantSD Median
Central macular thickness
Baseline 391.3+138.7 365.0 400.1£169.0 366.0 0.99Im
6™ month 331.7+112.5 310.0 329.5+122.6 304.0 0.327™
p2 0.000 w 0.000 w
12 month 321.3£110.4 300.0 326.0£123.5 296.0 0.652™
p2 0.000 w 0,000 w
24* month 3184+147.4 284.0 311.2+121.6 284.0 0.599™
p2 0.000 w 0.000 w
36" month 313.21146.7 303.5 319.4£133.1 303.0 0.873™
p2 0.000 w 0.000 w

™Mann—Whitney U-test / ¥ Wilcoxon test, SD: Standart deviation, p|: between groups statistical analysis, p2: inter groups statistical analaysis, CMT: Central

macular thicness.
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Figure 2. Changes in mean central macular thickness in the phakic and
pseudophakic groups from baseline to 36 months.

subgroup analysis of ANCHOR also showed that younger
patients gained more compared with the older group (20).
CATT study also found that patients <70 years old gained
10.8 letters, while patients 70 years or older only gained 5.6
letters after treatment (21). Zhang and Lai (22) have shown
that poorer treatment outcome has been associated with
greater age. Our study baseline BCVA was similar in the two
groups but in the pseudophakic group 3%, 6™, 2%, 24*, and
36™ months, BCVA was significantly lower than the phakic
group. The mean age of the pseudophakic group was higher
than that of the phakic group, which may lead to lower func-
tional success (p=0.0001).

There are conflicting data in the literature regarding
whether a history of cataract surgery are associated with
poorer outcomes in patients with AMD (10). Other study
showed a substantially increased incidence of late-stage
AMD in pseudophakic eyes compared with phakic eyes (12).
Cataract surgery may increase the development and progres-
sion of AMD (9,12-14). This phenomenon was attributed to
increased inflammation, increased light toxicity, and postop-
erative cystoid macular edema after cataract surgery (15).
However, there is a debate about the relationship between
cataract surgery and the progression of AMD (12). In our
study, the poor functional success in the pseudophakic group
may have been due the retinal structural damage and func-
tional decline related to including light toxicity during the
cataract surgery, surgical trauma, or inflammatory factors
after surgery, and increased light exposure after removal of
the crystalline lens may limit the recovery potential.

Previous studies show tahat posterior vitreous detach-
ment (PVD) was induced after cataract surgery (17,23,24).
Neudorfer et al. found no difference in functional or anatomic
outcomes related to the PVD status for eyes with exudative
AMD treated with intravitreal bevacizumab (25). The pres-
ence of PVD was not evaluated in our study when different
brands of OCT devices were used to assess the patients. In
regard to these findings, we hypothesized that all of these
changes after cataract surgery may affect the outcomes of
intravitreal injection treatment for wAMD in pseudophakic
patients since there is a little amount of data on this topic.

Pseudophakia is known to alter the anatomic features
and biochemical profile of the vitreous (17,23). With the
replacement of the native lens with an artificial implant of
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lesser volume, the volume of the vitreous, and therefore
the volume of distribution of drug, increases. Finally, the re-
placement of the native lens may affect the transit and exit
of intravitreally injected drugs through the anterior cham-
ber. Laude et al. suggest that cataract-operated patients
could have a faster clearance of vitreous drugs (26). Krohne
et al. (27) investigated the impact of lens status on VEGF
inhibitor pharmacokinetics. In pseudophakic eyes, diffusion
of intravitreal drugs into the anterior chamber and subse-
quent elimination from the eye through Schlemm’s canal
may be accelerated as compared with that in phakic eyes.
They tested both hypotheses by measuring the time course
of drug concentrations and VEGF suppression in aqueous
humor samples from patients at different time points after
intravitreal injection of ranibizumab and bevacizumab. How-
ever, Krohne et al. (27) did not detect a difference in the
duration of action between the groups, indicating that lens
status does not impact the intraocular pharmacokinetics of
VEGF inhibitors to a relevant degree. Although the number
of visits in the |st year was the same as the two groups in
our study, the injection of an average of 3.9 in the pseu-
dophakic group and 4.2 in the phakic group did not support
the hypothesis anti-VEGF was eliminated faster in the pseu-
dophakic group (p=0.001).

There are only a few studies that compare the efficacy
of intravitreal anti-VEGF agents between phakic and pseu-
dophakic patients. In a study by Baek et al., (28) intravitreal
ranibizumab on an as-needed treatment regimen was found
to be effective in both phakic and pseudophakic patients.
In the study, it was reported that the anatomical and visual
outcomes were similar between the two groups after a mean
follow-up period of 18 months. Ozkaya et al., (29,30) the
treatment outcomes of ranibizumab and bevacizumab were
compared between the phakic and pseudophakic groups
of nAMD patients. The results of the studies were that no
difference was found between the two groups in regard to
visual and anatomical outcomes (29,30). In a meta-analysis
of individual patient data from the ANCHOR and MARINA
studies, the outcomes of monthly ranibizumab treatment
were compared between the phakic and pseudophakic pa-
tients (34). In study 243 phakic and 179 pseudophakic eyes
from the ANCHOR study, and 385 phakic and 330 pseu-
dophakic eyes from the MARINA study were evaluated. No
visual or anatomical differences were found between the
phakic and pseudophakic eyes in the study (31). Although
the anatomical results of our study are consistent with these
previous studies; functional outcomes are different from the
previous studies. This does not seem surprising as in older
patients and had cataract surgery, the retinal structural dam-
age and functional decline related to age may limit the recov-
ery potential.

In our study based on real life data, anatomical suc-
cess in the pseudophakic group diagnosed with wAMD was
found to be similar to the phakic group, while functional
success was significantly lower in the pseudophakic group.
Retinal damage at the microscopic level of the photorecep-
tor and retinal pigment epithelium as a result of delayed di-
agnosis and treatment of possible age-related macular de-
generation due to lens opacity in the pseudophakic group.
Or, it may be due to light toxicity, inflammatory process,
or ultraviolet toxicity that occurs during or after cataract
surgery. For this reason, every patient in whom we are
planning to have cataract surgery should be followed
closely for the development or progression of AMD be-
fore and after surgery. In addition, it may be recommended
that experienced surgeons perform cataract surgery in pa-
tients, especially to reduce the light toxicity during surgery
and the inflammatory process that may occur afterward as
much as possible.

The main limitation of this study was its retrospective
design. Furthermore, different OCT devices were used in
different centers which contributed to this study and the
resolutions of these devices might affect the clinical decision
of the physicians. We did not evaluate the status of posterior
hyaloid detachment in the present study which might affect
the clinical outcome. However, this is a very important na-
tional study regarding the demographics and injection char-
acteristics which are major strengths.

Conclusion

This was the first national broad-based wAMD research con-
ducted by the retinal specialists from nine referral centers,
reflecting the real-life treatment outcomes in the Turkish
population. In this study, we revealed that anatomical out-
come is not parallel with the functional outcome in the pseu-
dophakic subgroup of our study. This phenomenon might be
secondary to late diagnosis, increased age, or light toxicity
during cataract surgery. Of course, these factors are only
proposals, and all need to be clarified with further studies.

Disclosures

Ethics Committee Approval: Written informed consent was
obtained from all patients before the treatment and the study ad-
hered to the tenets of the Declaration of Helsinki. Ethical board
approval was obtained from University Faculty of Medicine.
Peer-review: Externally peer-reviewed.

Conflict of Interest: None declared.

Authorship Contributions: Concept: L.K;; Design: L.K.; Data
collection and/or processing: H.E.K., A.O, LK, CA, ZA, OA,,
S.EB., SB, G.D, MD, AD, BE, GE, ME, EE, LU.O, OAOQO,
S.O.E, M.O, S, I.P, K.S,, NS, D.Y,, L.Y.,, Z.Y.A; Analysis and/or in-
terpretation: L.K,; Literature search: H.E.K.; Writing: H.E.K.; Criti-
cal reviews: H.E.K,, L.K.



Erdogan Kaldirim et al., Wet Type Age-Related Macular Degeneration

79

References

10.

12.

Leveziel N, Delcourt C, Zerbib |, Dollfusc H, Kaplan J, Benlian
P, et al. Epidemiology of age related macular degeneration. | Fr
Ophtalmol 2009;32:440-51. [CrossRef]

Ferris FL 3rd, Fine SL, Hyman L. Age-related macular degen-
eration and blindness due to neovascular maculopathy. Arch
Ophthalmol 1984;102:1640-2. [CrossRef]

Rosenfeld PJ, Brown DM, Heier JS, Boyer DS, Kaiser PK, Chung
CY, et al. Ranibizumab for neovascular age-related macular de-
generation. N Engl ] Med 2006;355:1419-31. [CrossRef]

Brown DM, Michels M, Kaiser PK, Heier |S, Sy JP, lanchulev T,
et al. Ranibizumab versus verteporfin photodynamic therapy
for neovascular age-related macular degeneration: Two-year
results of the ANCHOR study. Ophthalmology 2009;116:57—
65.e5. [CrossRef]

Martin DF, Maguire MG, Ying GS, Grunwald JE, Fine SL, Jaffe GJ,
et al. Ranibizumab and bevacizumab for neovascular age-related
macular degeneration. N Engl ] Med 201 1;364:1897-908. [CrossRef]
Martin DF, Maguire MG, Fine SL, Ying GS, Jaffe GJ, Grunwald
JE, et al. Ranibizumab and bevacizumab for treatment of neo-
vascular age-related macular degeneration: Two-year results.
Ophthalmology 2012;119:1388-98. [CrossRef]

Heier JS, Brown DM, Chong V, Korobelnik JF, Kaiser PK,
Nguyen QD, et al. Intravitreal aflibercept (VEGF trap-eye)
in wet age-related macular degeneration. Ophthalmology
2012;119:2537—48. [CrossRef]

Schmidt-Erfurth U, Kaiser PK, Korobelnik JF, Brown DM, Chong
V, Nguyen QD, et al. Intravitreal aflibercept injection for neo-
vascular age-related macular degeneration: Ninety-six-week re-
sults of the VIEW studies. Ophthalmology 2014;121:193-201.
Pollack A, Marcovich A, Bukelman A, Oliver M. Age-relat-
ed macular degeneration after extracapsular cataract ex-
traction with intraocular lens implantation. Ophthalmology
1996;103:1546-54. [CrossRef]

Klein BE. Is the risk of incidence or progression of age-related
macular degeneration increased after cataract surgery? Arch
Ophthalmol 2009;127:1528-9. [CrossRef]

. Mitchell P, Wang JJ, Foran S, Smith W. Five-year incidence of

age-related maculopathy lesions: The blue mountains eye study.
Ophthalmology 2002;109:1092—7. [CrossRef]

Wang JJ, Klein R, Smith W, Klein BE, Tomany S, Mitchell P. Cat-
aract surgery and the 5-year incidence of late-stage age-relat-
ed maculopathy: Pooled findings from the Beaver Dam and
Blue Mountains eye studies. Ophthalmology 2003;110:1960-
7. [CrossRef]

.Van der Schaft TL, Mooy CM, de Bruijn WC, Mulder PG,

Pameyer JH, de Jonget PT. Increased prevalence of disciform
macular degeneration after cataract extraction with implan-
tation of an intraocular lens. Br | Ophthalmol 1994;78:441—
5. [CrossRef]

14.

20.

21.

22.

23

24.

25.

26.

27.

Wang JJ, Fong CS, Rochtchina E, Cugati S, de Loryn T, Kaushik
S, et al. Risk of age-related macular degeneration 3 years af-
ter cataract surgery: Paired eye comparisons. Ophthalmology
2012;119:2298-303. [CrossRef]

. Algvere PV, Marshall |, Seregard S. Age-related maculopathy

and the impact of blue light hazard. Acta Ophthalmol Scand
2006;84:4—15. [CrossRef]

. Neal RE, Bettelheim FA, Lin C, Winn KC, Garland DL, Zigler

JS Jr. Alterations in human vitreous humour following cataract
extraction. Exp Eye Res 2005;80:337—47. [CrossRef]

. Hilford D, Hilford M, Mathew A, Polkinghorne PJ. Posterior

vitreous detachment following cataract surgery. Eye (Lond)
2009;23:1388-92. [CrossRef]

. Goldenberg DT, Giblin FJ, Cheng M, Chintala SK, Trese MT,

Drenser KA, et al. Posterior vitreous detachment with mi-
croplasmin alters the retinal penetration of intravitreal beva-
cizumab (Avastin) in rabbit eyes. Retina 201 1;31:393—400.

. Boyer DS, Antoszyk AN, Awh CC, Bhisitkul RB, Shapiro H,

Acharya NR, et al. Subgroup analysis of the MARINA study of
ranibizumab in neovascular age-related macular degeneration.
Ophthalmology 2007;1 14:246—52. [CrossRef]

Kaiser PK, Brown DM, Zhang K, Hudson HL, Holz FG, Shap-
iro H, et al. Ranibizumab for predominantly classic neovascular
age-related macular degeneration: Subgroup analysis of first-year
ANCHOR results. Am ] Ophthalmol 2007;144:850—7. [CrossRef]
Lim JH, Wickremasinghe SS, Xie J, Chauhan DS, Baird PN,
Robman LD, et al. Delay to treatment and visual outcomes
in patients treated with anti-vascular endothelial growth fac-
tor for age-related macular degeneration. Am | Ophthalmol
2012;153:678-86, 686.e|-2. [CrossRef]

Zhang X, Lai TY. Baseline predictors of visual acuity outcome
in patients with wet age-related macular degeneration. Biomed
Res Int 2018;2018:964013 1. [CrossRef]

. Mirshahi A, Hohn F, Lorenz K, Hattenbach LO. Incidence of

posterior vitreous detachment after cataract surgery. ] Cata-
ract Refract Surg 2009;35:987-91. [CrossRef]

Hikichi T. Time course of development of posterior vitreous
detachments after phacoemulsification surgery. Ophthalmology
2012;119:2102-7. [CrossRef]

Neudorfer M, Fuhrer AE, Zur D, Barak A. The role of posterior
vitreous detachment on the efficacy of anti-vascular endothe-
lial growth factor intravitreal injection for treatment of neo-
vascular age-related macular degeneration. Indian ] Ophthalmol
2018;66:1802—7. [CrossRef]

Laude A, Tan LE, Wilson CG, Lascaratos G, Elashry M, Aslam
T, et al. Intravitreal therapy for neovascular age-related macular
degeneration and inter-individual variations in vitreous pharma-
cokinetics. Prog Retin Eye Res 2010;29:466—75. [CrossRef]
Krohne TU, Muether PS, Stratmann NK, Holz FG, Kirchhof B,
Meyer CH, et al. Influence of ocular volume and lens status on
pharmacokinetics and duration of action of intravitreal vascular


https://doi.org/10.1016/j.jfo.2009.04.009
https://doi.org/10.1001/archopht.1984.01040031330019
https://doi.org/10.1056/NEJMoa054481
https://doi.org/10.1016/j.ophtha.2008.10.018
https://doi.org/10.1056/NEJMoa1102673
https://doi.org/10.1016/j.ophtha.2012.03.053
https://doi.org/10.1016/j.ophtha.2012.09.006
https://doi.org/10.1016/j.ophtha.2013.08.011
https://doi.org/10.1016/S0161-6420(96)30464-8
https://doi.org/10.1001/archophthalmol.2009.258
https://doi.org/10.1016/S0161-6420(02)01055-2
https://doi.org/10.1016/S0161-6420(03)00816-9
https://doi.org/10.1136/bjo.78.6.441
https://doi.org/10.1016/j.ophtha.2012.07.003
https://doi.org/10.1111/j.1600-0420.2005.00627.x
https://doi.org/10.1016/j.exer.2004.09.015
https://doi.org/10.1038/eye.2008.273
https://doi.org/10.1097/IAE.0b013e3181e586b2
https://doi.org/10.1016/j.ophtha.2006.10.045
https://doi.org/10.1016/j.ajo.2007.08.012
https://doi.org/10.1016/j.ajo.2011.09.013
https://doi.org/10.1155/2018/9640131
https://doi.org/10.1016/j.jcrs.2009.02.016
https://doi.org/10.1016/j.ophtha.2012.03.050
https://doi.org/10.4103/ijo.IJO_373_18
https://doi.org/10.1016/j.preteyeres.2010.04.003

80

Erdogan Kaldirim et al., Wet Type Age-Related Macular Degeneration

28.

29.

endothelial growth factor inhibitors. Retina 2015;35:69-74.
Baek JS, Cho HJ, Cho SW, Kim CG, Kim JW. Intravitreal ranibi-
zumab injection for neovascular age-related macular degener-
ation in phakic versus pseudophakic eyes. Retina 2013;33:467—
73. [CrossRef]

Ozkaya A, Alkin Z, Yazici AT, Demirok A. Comparison of in-
travitreal ranibizumab in phakic and pseudophakic neovascular
age-related macular degeneration patients with good baseline
visual acuity. Retina 2014;34:853—9. [CrossRef]

30. Ozkaya A, Alkin Z, Yilmaz |, Yazici AT. Comparison of intrav-

31

itreal ranibizumab between phakic and pseudophakic neovas-
cular age-related macular degeneration patients: Two-year re-
sults. Saudi ] Ophthalmol 2015;29:182—-6. [CrossRef]

Weinberg DV, Shapiro H, Ehrlich JS. Ranibizumab treatment
outcomes in phakic versus pseudophakic eyes: An individ-
ual patient data analysis of 2 phase 3 trials. Ophthalmology
2013;120:1278-82. [CrossRef]


https://doi.org/10.1097/IAE.0000000000000265
https://doi.org/10.1097/IAE.0b013e3182753b2a
https://doi.org/10.1097/IAE.0000000000000024
https://doi.org/10.1016/j.sjopt.2014.12.002
https://doi.org/10.1016/j.ophtha.2012.11.042



