Fig. 4. Corresponding images of FA, ICGA
and optical coherence tomography in a
PCV case. a A window defect is observed in
the early phase (1 min) of FA. b Polypoidal -
lesions (arrows) present inside PED are
found in ICGA. BVN vessels are found
(open arrowheads) in the area which shows
the window defect in FA. Choroidal vessels
are dilated (filled arrowheads). ¢ Infrared
image captured by optical coherence to-
mography which shows the tomographic
section line of d. d A sharp-edged PED and
connected lower PED exhibit the tomo-
graphic notch sign (long thin arrow). Pol-
ypoidal lesions (asterisk) are attached to
the back surface of the higher PED, and a
BVN exists in the lower PED which is rec-
ognized as ‘double layer sign’ (open arrow-
heads). Subfoveal choroidal thickness is re-
arkably increased (bidirectional arrows).

smaller polyp size on ICGA, smaller choroidal thickness

[57-59] and lower response to photodynamic therapy

(PDT) as compared to type 2 PCV [60].

Optical Coherence Tomography

In most PCV cases, optical coherence tomography
(OCT) revealed a sharply elevated PED with/without con-
necting lower PEDs, which may cause the so-called ‘tomo-
graphic notch sign’ (fig. 4) [61]. Polypoidal lesions are like-
ly to attach to the back surface of higher PEDs, and BVN
present in the lower PED can be recognized as the ‘double
layer sign’ by high-resolution OCT. This sign represents
~ the BVN invading into the space between the RPE and
Bruch’s membrane, which is commonly found in CNV
due to tAMD. Because CNV in tAMD is thought to pass
through Bruch’s membrane and grow under (and often
over) the RPE layer, at least 1 broken site of Bruch’s mem-
brane should be detected. Using OCT, suspected broken
sites of Bruch’s membrane are often observed in type 1
PCV at the origin of the BVN [57]. These findings suggest
that PCV is a type of CNV. However, the ‘double layer
sign’ found in PCV may not necessarily mean the isolation
of the RPE from Bruch’s membrane. A recent study re-
ported that the isolation between Bruch’s membrane and
the inner choroidal surface also exhibits a ‘double layer

Polypoidal Choroidal Vasculopathy

Fig. 5. Two different angiographic subtypes of PCV. Images are
obtained in the early phase (up to 1 min) of ICGA. a Type 1 PCV
shows polypoidal lesions (arrowheads) with clear BVNs (arrows).
b Type 2 PCV shows polypoidal lesions (arrowhead) without or
faint vascular networks.

sign’, which means that the BVN of the PCV may remain
under Bruch’s membrane with polypoidal lesions [57]
(fig. 6). An increase in central choroidal thickness is fre-
quently observed by high-resolution OCT with enhanced-
depth imaging or by high-permeability OCT [62, 63]
(fig. 4). Several studies reported that the mean choroidal
thickness of PCV patients was significantly larger than that
of normal subjects [62, 64-66]. This increase in choroidal
thickness was reported to be associated with increased oc-
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RPE and Bruch’s membrane

Polypoidal lesion

Inner choroid
Network vessel

Fig. 6. Fundus photography, FA, ICGA and OCT images of type 2 PCV. a An orange-red lesion (arrowheads) is
found at the fovea. b An occult with no classic lesion is observed by FA. ¢ Distinct polypoidal lesions with a faint
network vessel (open arrowhead) are found in ICGA. d The origin of a network vessel is indicated with an open
arrow. The suspected isolation between Bruch’s membrane and the inner choroidal surface (short arrows) exhib-
its the ‘double layer sign’ in OCT. Polypoidal lesions (long arrow) are located on the back surface of the detached

RPE with underlying Bruch’s membrane. e Explanatory illustration of d.

ular perfusion pressure and an engorgement of the vortex
vein [67, 68]. It is interesting that central serous chorio-
retinopathy, known as a risk factor of PCV, also shows a
remarkable increase in choroidal thickness [62, 64].

Fundus Autofluorescence

Fundus autofluorescence studies performed for PCV
have been recently reported. In the affected eyes with
PCV, confluent hypoautofluorescence at the polypoidal
lesions surrounded by a hyperautofluorescent ring was
seen in 80.4% of PCV cases, and granular hypoautofluo-
rescence at the BVN was seen in 98.9% of PCV cases. In
addition, 42.4% of eyes with PCV showed hypoautofluo-
rescence outside the macular area. In the unaffected fel-
low eyes, hypoautofluorescence was observed inside the
macular area (58.1%) and in the entire fundus autofluo-
rescence image (62.8%) in patients with PCV [69, 70].

64 Ophthalmologica 2014;231:59-74
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Histopathology

Histopathological studies of PCV using human speci-
mens were conducted by obtaining subretinal tissues dur-
ing vitreoretinal surgeries [55, 71-75]. One report noted
that polypoidal structures were located within Bruch’s
space. They were composed of clusters of dilated, thin-
walled blood vessels surrounded by macrophages and fi-
brin material [71]. Kuroiwa et al. [72] reported that 4 of
their 5 cases demonstrated large choroidal arterioles with
an inner elastic layer; disruption of the inner elastic layer
and arteriosclerotic changes of the vessels were identified.
Increased deposition of basement membrane-like mate-
rial, together with collagen fibers, arterioles and venules,
can be found in excised specimens from patients with
PCV, and arteriosclerosis was an important pathological
feature [72]. Another histopathological examination re-
vealed that the specimen consisted of a degenerated RPE-
Bruch’s membrane-choriocapillaris complex and an in-
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ner choroid. A tortuous, unusually dilated venule was
present adjacent to an arteriole with marked sclerotic
changes, appearing to form an arteriovenous crossing.
These vessels seemed to represent native inner choroidal
vessels, and had hemorrhage per diapedesis. Blood cells
and fibrin filled the lumina of these vessels, and accumu-
lated in the extravascular spaces, thus indicating vascular
stasis [55]. Hyperpermeability and hemorrhage due to
stasis of a dilated venule and an arteriole involved by scle-
rosis at the site where they crossed in the inner choroid
might cause edema and degeneration of the tissue. A vo-
luminous accumulation of blood cells and fibrin might
generate an elevation of tissue pressure sufficient to dis-
place the weakened lesion anteriorly. These results sug-
gest that the polypoidal vessels in this case represent an
abnormality in the inner choroidal vasculature. Another
study reported positive immunohistochemical staining
for vascular endothelial growth factor (VEGF) in the RPE
nd the vascular endothelial cells in the specimen, which
uggested that the fibrovascular complex was a subretinal
CNV [73]. In a recent study, hyalinization of the choroi-
dal vessels and a massive exudation of fibrin and blood
plasma with a change in the arteriosclerosis were ob-
served in all of the specimens from PCV lesions. Some
blood vessels were located above the RPE in 2 of the 5 eyes
analyzed [74]. Immunohistochemically, CD68-positive
cells were detected around the hyalinized vessels. There
were no smooth muscle actin-positive cells in the vessels
in the PCV. CD34 staining showed endothelial disconti-
nuity. Vascular endothelial cells within the PCV speci-
mens were immunonegative for VEGF. Hypoxia induc-
ible factor-1-immunopositive inflammatory cells were
located in the stroma of specimens [74].

Genetic Factors

The molecular mechanisms responsible for the onset
of disease, for the outcomes of the natural course, or any
interventions, are not understood in PCV. Genetic asso-
ciation analysis was thought to be a useful tool to find
those molecules which may be involved in the patho-
genesis of this disease. For example, genetic variants in
the complement factor H (CFH) gene on chromosome
1932 [75-79] and in 2 tightly linked genes, age-related
maculopathy susceptibility 2 (ARMS2), also known as
LOC387715, and high-temperature requirement factor
A1 (HTRAI) on 10q26 [80-83] are well known as major
contributors to AMD. In particular, the single-nucleotide
polymorphism (SNP) at rs1061170 (coding variant

Polypoidal Choroidal Vasculopathy

Y402H) in the CFH gene is presumed to have functional
consequences consistent with AMD pathology [84].
However, the CFH Y402H variant shows apparent ethnic
differences in its association with AMD because of the
frequency of the risk allele (C allele); the risk allele fre-
quency is 0.38 in Caucasians in the HapMap database
[85], but it is 0.057 in the Japanese population and 0.067
in the Chinese population. Hence, CFH Y402H shows a
strong association with AMD in Caucasians, but it was
difficult to detect a positive association with Asian AMD
cases owing to a limitation in statistical power [86-89].
Recently, large population studies and meta-analyses
came to identify the CFH Y402H variant as a significant
genetic risk factor in Asian AMD [20, 90], although the
susceptibility conferred by the Y402H variant may not
translate across ethnic lines. However, other multiple
CFH variants have been shown to be associated with
AMD in Asians [89, 91-93]. In particular, the CFH 162V
variant was significantly associated with AMD (allelic
OR = 1.85, 95% CI = 1.63-2.09) in a meta-analysis of
Asian cohorts although no significant association of this
SNP was established with AMD in Caucasian populations
[91]. These reports suggested that variations in the CFH
gene universally influence AMD susceptibility, but causal
SNPs in the CFH region may vary among races.
Although limited information is available on the ge-
netic basis of PCV, several studies demonstrated how ge-
netics play an important role in the pathogenesis of PCV.
The 2 major AMD susceptibility loci (CFH and ARMSZ/
HTRALI) have been shown to influence the risk of PCV
[18-20, 94-100]. In particular, SNPs in the ARMS2/
HTRAI locus, 1510490924 (A69S) and 1511200638, are
significantly associated with PCV [18, 20, 22-24]. More-
over, recent transgenic mouse studies demonstrated that
the overexpression of HTRAI displayed the cardinal fea-
tures of PCV, including branching networks of choroidal
vessels, polypoidal lesions and severe degeneration of the
elastic laminae and tunica media of the choroidal vessels
[101, 102]. However, all genetic association studies
showed a weaker association of ARMSZ/HTRAI with
PCV than with tAMD, although the reasons were un-
known (table 1). Those results raised the question wheth-
er other susceptible genes which are specific for PCV
pathogenesis may exist. A previous report showed that
coding variants of the elastin gene (rs2301995 and
rs2856728) were associated with PCV, but not with tAMD
[103]. However, two subsequent reports with larger co-
horts showed the opposite results: the elastin gene poly-
morphism was associated with tAMD but not with PCV
[22, 104], which made the association of elastin gene vari-
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Table 1. Genetic association analysis studies for ARMS21510490924 (A69S) in tAMD and PCV

Study Year Ethnicity Number of genotypes (GG/GT/TT) Risk allele frequency
tAMD PCV control tAMD  PCV control

Sakurada et al. [109] 2008 Japanese NA 15/49/45 39/32/14 NA 0.64 0.35
Lee et al. [102] 2008 Chinese NA 17/30/25 33/48/12 NA 0.56 0.39
Gotoh etal. [19] 2009 Japanese 18/30/52 18/50/32 85/84/20 0.67 0.57 0.33
Hayashi et al. [20] 2010 Japanese 67/155/183 122/216/171 502/638/196 0.64 0.55 0.39
Fuse et al. [21] 2011 Japanese 6/20/24 22/20/18 64/58/16 0.68 0.47 0.33
Tanaka et al. [22] 2011 Japanese 46/81/126 94/162/125 99/142/36 0.66 0.54 0.39
Yanagisawa et al. [23] 2011 Japanese 26/81/74 42/77179 79194730 0.63 0.59 0.38
Liang et al. [24] 2012 Chinese 15/46/90 23/79/60 . 90/117/40 0.75 0.61 0.40

- NA = Not assessed.

ants with tAMD and PCV inconclusive. Those results
might have occurred due to statistical type 1 and type 2
errors, but it is also possible that PCV is not a genetically
homogeneous pathology. Another study reported that a
missense variant at rs5882 in the cholesteryl ester transfer
protein gene, a key regulator of high-density lipoprotein
metabolism, was significantly associated with PCV (p =
2.73 x 107%), although it was not associated with tAMD
[25]. The rs5882 GG genotype had a 3.53-fold (95% CI =
1.93-6.45) increased risk for PCV, and conferred a sig-
nificantly lower serum high-density lipoprotein choles-
terol level in PCV patients than the AA genotype (p =
0.048). On chromosome 9p21, which is well known to be
associated with coronary artery disease and type 2 diabe-
tes, rs10757278 was significantly associated with PCV
(risk allele: A, allelic p =0.014; OR = 1.44; 95% CI = 1.08-
1.94), but was not associated with tAMD [105].
Recently, two studies demonstrated a difference in the
association of the rs10490924 (A69S) variant in ARMS2
between the two angiographic phenotypes of PCV, type 1
PCV and type 2 PCV [27, 58] (fig. 5). In those studies, no
association of the ARMSZ A69S polymorphism with type
2 PCV was detected, whereas type 1 PCV showed a strong
association with the ARMSZ A69S variant. Since the
ARMSZ polymorphism is widely known to associate with
AMD, their report indicates the existence of heterogenic
susceptibility within PCV phenotypes, which may con-
tribute to the different characteristics of PCV versus
tAMD. This dissociation between the two angiographic
phenotypes might suggest a correlation of ARMS2 with
the formation of the BVN in PCV. In addition, this ge-
netic heterogeneity in PCV may be a reason for the lower
association of ARMSZ/HTRAI with PCV, including both
phenotypes (types 1 and 2), than with tAMD.

66 Ophthalmologica 2014;231:59-74
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Natural Course

Previous studies have reported that the natural course .
of PCV is favorable, since it often shows spontaneous re-._

gression [10-12, 28]. However, on the other hand, it often
causes severe hemorrhagic and exudative changes that re-
sult in a poor visual prognosis [12, 13]. The clinical risk
factors for a poor prognosis in PCV have been previously
evaluated [11-13]. Bessho et al. [13] investigated the nat-
ural course of PCV in terms of the changes in the best-
corrected VA (BCVA) after 12 months of observation,
and found that the mean BCVA of PCV patients wors-
ened significantly over the natural course. The clustered
polypoidal choroidal lesions detected by ICGA were as-
sociated with a poor prognosis over the natural course. In
this report, over 20% of PCV patients gained VAs of more
than 0.2 logMAR, whereas about 50% of the patients lost
their VA by more than 0.2 logMAR during the 12 months
after the initial visit. The presence of serous PED is a sus-
pected risk factor, whereas the presence of subretinal fi-

brinous material is a possible beneficial factor for the

12-month BCVA in PCV patients. Since polyp lesions are .-

mostly present at the margin and inside the PED, and se-
rous PED suggests strong infiltrating activity of the PCV
[106], the accelerated infiltration from the polyp lesions
into the subretinal pigment epithelial space may increase
the tension on the PED flap, and thus cause PED micro-
rips followed by acute decompression of the PED and in-
creased blood flow in the polyp lesions. This then results
in the rupture of these polyp lesions, and acute severe
hemorrhage. In fact, PCV is often associated with sys-
temic hypertension [38-40]. Subretinal fibrinous mate-
rial, often observed on the PED in PCV patients, may be
abeneficial factor for the visual prognosis over the natural
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course or after treatment [13, 44, 45]. Although the de-
tailed mechanism of how this subretinal fibrinous mate-
rial contributes to a better prognosis for PCV over its nat-
ural course is unknown, the involvement of an acute in-
flammatory pathway to produce this fibrinous material
was suspected in certain cases of PCV [74, 107, 108],
which often resolve spontaneously like common inflam-
matory conditions.

The clustered lesions found by ICGA induced a disad-
vantage to the visual outcome in PCV [12, 13]. As a ge-
netic risk factor, the risk alleles at rs10490924 and
rs$11200638 in the ARMSZ/HTRAI locus were reported to
be significantly associated with a larger lesion size, a high-
er risk of vitreous hemorrhage, an earlier onset and a bi-
lateral involvement, as compared to nonrisk allele holders
in PCV cases [19, 109-111].

Response to Treatment

Photodynamic Therapy

Evidence is accumulating that PCV shows a better re-

sponse to PDT than tAMD [14, 15, 112]. Most studies
reported that the mean posttreatment VA was improved
in PCV over a short-term follow-up (up to 1 year). In par-
ticular, most polypoidal lesions regressed by PDT where-
as the BVN remains after PDT [113-116]. A recent mul-
ticenter randomized controlled trial revealed that polyp
lesions disappeared in more than 70% of the PCV cases
within 6 months after PDT [117]. However, several re-
ports suggested some heterogeneity in the response to
PDT among PCV patients [15, 52]. Tamura et al. [45] re-
ported better outcomes for PCV cases with subretinal fi-
brinous material adjacent to the polypoidal lesions treat-
ed with PDT. In accordance with the literature, PCV cas-
es with grape-shaped polyp lesions showed poorer
. outcomes than other PCV cases. In view of the angio-
* graphic subtypes of PCV, type 1 PCV is considered to be
more refractory to PDT than type 2 PCV [60]. Although
the mean VA was improved and maintained up to 12
months after PDT in most reports [14, 15, 112-119], lon-
ger observational studies revealed that the merit of ther-
apy was reduced 12 months after the initial PDT, mainly
due to recurrences of the lesions {14, 120-122]. Conse-
quently, the improvement in the mean VA of the PCV
patients was not significant anymore 30-36 months after
the initial PDT [14, 121, 122]. Moreover, it could be below
the baseline value 5 years after the treatment [123-125].
Persistent BVN may be the origin of new polypoidal le-
sions [126]. In a recent prospective cohort study, 56 out

Polypoidal Choroidal Vasculopathy

of 139 eyes (40%) in the tAMD cases and 52 out of 107
eyes (49%) in the PCV cases were recurrent during the 60
months of follow-up after the initial PDT [123]. In par-
ticular, 44 eyes (32%) in the tAMD and 27 eyes (25%) in
the PCV cases were recurrent within 12 months after the
initial resolution of the lesions obtained by PDT. The
mean recurrence period during the 60 months of follow-
up was 15.7 + 13.5 months (mean + SD) in the PCV
group, which was significantly longer than in the tAMD
group (8.6 + 9.3 months). The mean VA was maintained
for 60 monthsin the tAMD and PCV patients who showed
no recurrence of their lesions.

Recently, genetic variants in the CFH gene have been
tested to explain the response to PDT. In particular, the

Y402H coding variant (rs1061170) in CFH is presumed

to have functional consequences consistent with AMD
pathology [84], and most studies were performed to de-
termine whether CFH Y402H correlates with the out-
come of PDT [127-131]. In tAMD, Brantley et al. [129]
reported an association of the CFH Y402H variant with
the visual outcome after PDT. In that study, the C allele
was beneficial for the patients. Goverdhan et al. [131]
also reported the positive association of CFH Y402H
with the outcome of PDT in tAMD, but discovered the
C allele as the risk allele for a better VA. On the other
hand, other studies failed to demonstrate any associa-
tion of this variant with the outcome of PDT [127, 128,
130]. In PCV cases, one study demonstrated that the
SNPs rs1061170 (Y402H) and rs1410996 in the CFH re-
gion were significantly associated with an anatomical re-
sponse to PDT [132]. Two studies found that the geno-
type at 1510490924 (A69S) in ARMS2 was significantly
associated with the lesion size in PCV patients, as well
as the visual outcome in tAMD and PCV patients 12
months after their first PDT [110, 133]. Therefore, pa-
tients with more G alleles at rs10490924 showed better
BCVA values until 12 months after their first PDT. Na-
kata et al. [134] reported that a variant at rs12603825 in
the pigment epithelium-derived factor gene was associ-
ated with the recurrence-free period, and our own study
revealed a significant association of the SNP atrs3173798
in the CD36 gene with the visual outcome of PDT in a
dominant model. The presence of the C allele in
1s3173798 was significantly associated with a poor re-
sponse to PDT after multivariate logistic regression
analysis with clinical pre-PDT parameters. The mean
BCVA in the group with the TT genotype of rs3173798
was significantly improved over the 12 months of fol-
low-up after the initial PDT [135].
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Table 2. CFH Y402H variants and their influence on the outcome of anti-VEGF therapy

Authors Anti-VEGF Cases, n Main outcome meaéures Genotypes with
agent beneficial effects

Smailhodzic et al. [155] Ranibizumab 420 Posttreatment VA at 3 months (logMAR) TT > CC

Kloeckener-Gruissem Ranibizumab 243 Change in VA at 12 months from baseline TT,CT > CC

etal. [151] (63/63 eyes) (upper 25%/lower 25%)

Lee et al. [153] Ra11ibizumab 156 Number of retreatments during 9 months TT > CC

Orlin et al. [150] Ranibizumab, 150 Posttreatment VA  §eterioration +/-) NS
bevacizumab

McKibbin et al. [152] Ranibizumab 104 Change in VA at 6 months from baseline CC,CT>TT

(more than 5-letter improvements +/-)
Chang et al. [158] Ranibizumab 102 Posttreatment VA at 3 and 6 months (logMAR) CC>CT>TT

(tendency, NS)

Yamashiro et al. [147] Ranibizumab 75

Posttreatment VA at 3 and 12 months (logMAR) NS

NS = Not significant.

Table 3. SNPs in the VEGF-A region and the effects on the outcome of anti-VEGF therapy

SNP ID

Location Major/minor Main outcome measures Genotypes with
allele beneficial effects
rs1413711 Intron 1 CIT Change in VA at 6 months from baseline CC,CT > TT [152]
(more than 5-letter improvements +/-)
1$833069 Intron 2 AIG Change in CRT at 3 months from baseline GG > AA [158]
Change in VA (logMAR) at 3 months from baseline NS [155]
1r$3025000 Intron 3 C/T Change in ETDRS letters at 6 months from baseline CC < CT, TT [159]
1699947 Promoter C/A Change in VA (logMAR) at 3 months from baseline NS [155]
Change in VA (logMAR) at 12 months from baseline NS [160]
15699946 Promoter G/A Change in VA (JogMAR) at 12 months from baseline GG > GA > AA[160]

CRT = Central retinal thickness; NS = not significant; ETDRS = Early Treatment Diabetic Retinopathy Study.

Anti-VEGF Therapy

The intravitreal injection of anti-VEGF agents is cur-
rently the primary treatment for exudative AMD. Studies
from Western countries have reported significantly bet-
ter visual outcomes with monthly intravitreal injections
of ranibizumab (IVR) than PDT in exudative AMD pa-
tients [136, 137], but these studies did not distinguish
between the phenotypes of AMD, and the effects of anti-
VEGF therapy for PCV may differ from those for tAMD.

68 Ophthalmologica 2014;231:59-74
DOI: 10.1159/000355488

Overall, the effects of IVR monotherapy against PCV are
currently contentious, and no consensus has been
reached to date. Some studies reported that the polypoi-
dal lesions of PCV were barely resolved by anti-VEGF
monotherapy, which might explain the limited efficacy
of IVR against PCV [138-140]. However, Song et al.
[141] reported that IVR without PDT for PCV in Korean
patients resulted in significant visual and anatomical im-
provements over a 1-year follow-up period, and other
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reports suggested that the disappearance of the polypoi-
dal lesions occurred at a high rate in PCV cases after an-
ti-VEGF monotherapy [74, 142, 143]. A recent review
suggested an overall improvement of the VA of PCV pa-
tients using IVR [144], and a most recent multicenter
randomized controlled trial (LAPTOP study) revealed
that IVR monotherapy achieved a significantly better vi-
sual prognosis than PDT monotherapy in PCV patients
[145]. However, Matsumiya et al. [16, 17] reported that
the degree of improvement in the VA in PCV patients
was lower than that of tAMD patients treated by anti-
VEGF monotherapy. Some reports demonstrated that
several pretreatment factors influenced the outcome of
IVR [16, 17, 146], which might be useful to predict the
visual and anatomical consequences for PCV patients
who undergo IVR.

Although very little has been studied about the genetic
factors associated with the outcome of IVR in PCV pa-
ients [147], a number of recent studies assessed the pos-
ible genetic factors associated with the outcome of IVR
in tAMD patients [147-160]. Most studies focused on the
SNPs in the CFH, ARMS2 and VEGF-A genes, since these
genes were reported to be associated with the pathogen-
esis of exudative AMD, but a consistent conclusion has
not been made to date (tables 2, 3). In particular, CFH
Y402H was the most studied SNP and many reports dem-
onstrated that the C allele in CFH Y402H was associated
with the reduced response to anti-VEGF therapy [151,
154, 155]. Since the C allele in CFH Y402H is known to
be a risk allele for the incidence of exudative AMD, C
allele-rich cases likely have more active lesions than the
others, and hence those cases are likely more refractory to
the treatment. A recent meta-analysis demonstrated the

association of CFH Y402H with the visual outcome of

IVR in Caucasians (the CC genotype showed a decreased
response to anti-VEGF therapy compared to the TT gen-
otype) [148]. However, more recent reports described
that the C allele was beneficial for the posttreatment
BCVA in British and Korean populations over shorter (3
and 6 months) follow-up periods [152, 158]. The risk/
benefit effects of CFH Y402H regarding the treatment
outcome might be changed by the proportion of AMD
phenotypes at baseline or by the duration of the follow-up
period. Moreover, the association of CFH Y402H with the
outcome of IVR might be different between Caucasians
and Asians, since the frequency of the C allele is very low
in Asian populations [90]. Although Chang et al. [158]

and Yamashiro et al. [147] reported a relatively better vi-

sual outcome (though not significantly better) in the C-
rich genotypes than the others for CFH Y402H in the

Polypoidal Choroidal Vasculopathy

Asian populations, additional meta-analyses will be re-
quired to conclude the association of CFH Y402H with
the visual outcome of IVR in Asians, particularly in PCV
cases.

Combination Therapy

Recently, a multicenter randomized controlled trial
(EVEREST study) was conducted to compare the effects
of PDT monotherapy, IVR monotherapy and their com-
bination (PDT + IVR) in patients with PCV. It reported
that all therapies resulted in improvements of the pa-
tients’ VAs 6 months after treatment [117]. In addition,
PDT monotherapy and combination therapy achieved a
significantly higher proportion of patients with complete
polyp regression (more than 70%) at 6 months than IVR
monotherapy (less than 30%). Similar results were re-
ported in other studies with different populations [113,
116, 139, 143, 146, 161]. Considering the results from re-
cent publications, combination therapy is likely the most
effective modality for treating PCV. However, the cost-
effectiveness of combination therapy should be carefully
assessed, and a strategy to select the appropriate candi-
dates for this therapy should be established because of its
expense. :

In the future, it will be important to evaluate the long-
term results of each modality with a large number of sub-
jects to determine the efficacy and durability of this ther-
apy, particularly in PCV patients.

Conclusions

As described above, PCV is a unique phenotype of
AMD which should be handled with a different strategy
from tAMD. In particular, the effects of various treatment
modalities may be different between tAMD and PCV,
which necessitate further investigation to determine the

correct indications for PDT, anti-VEGF therapy and

combination therapy for PCV. Moreover, genetic asso-
ciation analyses may disclose the difference in the patho-
genesis between tAMD and PCV, and may indicate how

to choose the appropriate interventions for each PCV pa-
tient.
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