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Long-Lasting Effects of 
Combination Anti-VEGF 
and Photodynamic 
Therapy in the Treatment 
of Exudative AMD
A retrospective chart review of cases suggests a rationale for combination therapy in patients 

with age-related macular degeneration.

BY KENT W. SMALL, MD; FADI SHAYA, BS; ROSEMARY SILVA-GARCIA, MD;  

and COLLEEN McLELLAN, BS  

S
tandard treatment options for neovascular 
age-related macular degeneration (AMD) include 
photodynamic therapy (PDT) and intravitreal 
injection of anti-VEGF agents.1 Studies have shown 

that anti-VEGF monotherapy is more effective than 
PDT2; however, anti-VEGF injection intervals ranging 
from 4 to 8 weeks are usually required in order to control 
neovascular membranes in wet AMD. 

When intravitreal injections are performed properly, 
the overall risk for associated complications is low. Yet 
some complications of anti-VEGF injections (eg, retinal 
tears, as well as more serious complications such as 
retinal detachment, vitreous hemorrhage, uveitis, and 
endophthalmitis) can be associated with severe vision 
loss.2-4 Studies suggest that visual acuity (VA) outcomes 
are comparable between anti-VEGF monotherapy and 
combination treatment with anti-VEGF therapy plus 
PDT, and that combination therapy requires significantly 
fewer interventions.2,5 

We conducted a retrospective study to assess the 
effect of a combination approach on the overall need for 
AMD treatments and the potential for ocular and sys-
temic complications.

CHART REVIEW
This retrospective chart review included 29 eyes of 

26 patients at two locations of a solo retina specialty 
practice in Los Angeles, California. Patients were selected 
for review if combination treatment with an anti-VEGF 

At a Glance
• Despite the low complication rate associated 

with anti-VEGF injections, they can contribute 
to vision-threatening sequelae. 

• A retrospective chart review of cases 
treated with combination anti-VEGF and 
photodynamic therapy showed similar 
outcomes with combination therapy compared 
with anti-VEGF monotherapy, but with fewer 
treatments.

• Use of combination therapy in selected cases 
may be a viable strategy to reduce treatment 
burden, maximize therapy for certain patients, 
and reduce the risk of inducing complications.
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injection (bevacizumab, Genentech) and PDT effectively 
halted the growth of neovascular membranes and obvi-
ated the need for further treatments in one or both eyes 
for at least 1 year. Charts included in the analysis con-
sisted of patients treated within the previous 5 years. 

Institutional Review Board approval for this study was 
obtained. Collected data included VA, central retinal 
thickness, intraocular pressure (IOP) and history of glau-
coma, date of wet AMD onset and treatment history, 
concomitant use of anticoagulants, and history of or 
development of cerebrovascular or cardiovascular dis-
ease. VA was measured using Snellen charts, and optical 
coherence tomography (OCT) was performed using 
either Stratus OCT 3000 (Carl Zeiss Meditec AG) or Opko 
SD-OCT (Opko Health). IOP was measured by applana-
tion tonometry. IOP readings and glaucoma medication 
use prior to effective combination therapy and yearly 
afterwards for up to 5 years were noted to account for 
whether eyes were being treated for concomitant glau-
coma and wet AMD. Additional documentation was also 
logged, including patient age at time of effective combina-
tion therapy, total number of anti-VEGF injections and 
PDT received per study eye throughout the review period, 
and concomitant use of anticoagulants such as aspirin, 
clopidogrel, warfarin sodium, or a combination of any of 

those preparations. Descriptive statistical analyses were 
performed, as the dataset was too small for meaningful 
comparative statistical analyses.

RESULTS
Demographics and Patient Characteristics

Eight of 29 eyes studied were in four patients with 
bilateral exudative AMD. The overall mean age at 
the time of effective combination therapy (PDT plus 
anti-VEGF therapy) was 80.2 years (range: 67-92 years). 
Prior to effective combination therapy, the study eyes 
on average were treated with five anti-VEGF injections 
(range: 1-18) or two PDTs (range: 1-8) as monotherapy. 
Most eyes had large chronically active choroidal neovas-
cular membranes (CNVMs). Monotherapy was admin-
istered for an average of 16.13 ± 17.35 months before 
the CNVMs were stabilized by combination therapy and 
required no further treatment for at least 1 year. 

Visual Acuity and Anatomic Outcomes
Median VA before effective combination treatment 

was between 20/200 and 20/250 (n = 29). Mean change 
in visual acuity at the end of each year of follow-up 
is shown in Table 1. Mean changes in central macula 
thickness from baseline (prior to effective combination 

TABLE 1.  MEDIAN VALUE OF SNELLEN VISUAL ACUITY FRACTION PER YEAR

Sample Size (n) Mean Visual Acuity

Prior to Treatment 29 20/200 to 20/250

Year 1 29 20/200

Year 2 19 20/200

Year 3 16 20/200 to 20/250

Year 4 12 20/200

Year 5 11 20/300

TABLE 2.  INTRAOCULAR PRESSURE CHANGES THROUGHOUT THE 5 YEARS  
FOLLOWING EFFECTIVE COMBINATION THERAPY

Sample Size (n)a Meanb Standard
Deviationb Medianb Rangeb

Year 1 21 1.14 4.1 2 -7 to 11

Year 2 17 -0.41 4.78 0 -14 to 6

Year 3 16 -0.44 2.42 -1 -6 to 4

Year 4 14 0.07 3.41 0.5 -5 to 6

Year 5 9 -1.67 2.65 -2 -6 to 2

a Sample size represents the number of patients being analyzed with a documented intraocular pressure.
b Values are in mm Hg.
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therapy) throughout the 5 years included in the study 
are represented in the Figure. The values for each year 
are: first year post–combination treatment mean 
49.22 ± 73.79 µm (range: -198 to 79 µm; n = 23), second 
year mean of 85.70 ± 102.10 µm (range: -255 to 166 µm; 
n = 12), third year mean of 43.11 ± 95.92 µm (range: -208 
to 77 µm; n = 9), fourth year mean of 75.33 ± 123.78 
µm (range: -209 to 167; n = 5), the fifth year a mean of 
62.00 ± 141.11 µm (range: -228 to 116 µm; n = 6). 

IOP Changes
Mean changes in IOP from baseline were: 

1.14 ± 4.16 mm Hg (n = 21) in the first year; 
-0.41 ± 4.78 mm Hg (n = 17) in the second year; 
-0.44 ± 2.42 mm Hg (n = 16) in the third year; 
0.07 ± 3.41 mm Hg (n = 14) in the fourth year; and 
-1.67 ± 2.65 mm Hg (n = 9) in the fifth year, as shown 
in Table 2.  

DISCUSSION
In managing any disease, one goal is to achieve the best 

outcome possible for the patient with the fewest interven-
tions, thereby minimizing risk. Combination therapy of 
anti-VEGF injection plus PDT may offer such a possibility 
for patients with neovascular AMD. 

Between 2005 and 2008, nearly 21 000 anti-VEGF 
injections were administered to 6154 Medicare patients 
68 years old and older, an age group that is anticipated to 
more than double in size by 2040.4,6 Treatment with anti-
VEGF medications has been a great advance in managing 
patients with wet AMD; nonetheless, it has also engen-
dered an increase in health care expenditures.7 Besides the 
financial concern, the need for frequent injections places 

a burden on patients, families, and physician 
offices. 

Most complications from anti-VEGF injections 
are rare. However, new data suggest that these 
treatments are associated with an increased risk 
of glaucoma in addition to the risks mentioned 
in the introductory paragraphs. One study found 
that, after two or more intravitreal anti-VEGF 
injections, an IOP elevation of greater than 5 
mm Hg from baseline becomes more likely.8 We 
believe there may be supporting evidence for 
this finding in our chart review: Three fellow eyes 
started glaucoma treatment while receiving anti-
VEGF intravitreal injections during the review 
period, suggesting that secondary glaucoma may 
have been related to the injections. Secondary 
glaucoma and the other aforementioned side 
effects should be substantial factors in determin-
ing the duration and frequency of a patient’s 

care for exudative AMD. 
Combination treatment in cancer, utilizing multiple 

agents that attack different pathways, facilitates better 
outcomes while decreasing risks and side effects. Cancer 
chemotherapy can be equivalent to a “1 + 1 = 3” scenario 
while decreasing risk. The combination therapy described 
above seemed to limit the risks and chronic exposure to 
anti-VEGF agents while achieving at least similar visual 
outcomes as monotherapy. 

Considerable attention has been directed to the 
systemic risks of anti-VEGF therapies. In our relatively 
small study, we found no new events of cerebrovas-
cular accidents or ischemic heart disease in the years 
observed after effective combination therapy, with the 
exception of one case of new onset atrial fibrillation. 
The risk of these adverse events has been reported to be 
higher in PDT monotherapy than in anti-VEGF injection 
monotherapy.9 Further research is needed to determine 
whether the benefits of combination therapy for exuda-
tive AMD may outweigh the slightly increased risk of 
stroke or heart attack with PDT. 

We also found no evidence of interaction with aspirin 
use. Thirteen of our patients were using aspirin prior to, 
during, and following combination treatment. We found 
no evidence that aspirin contributed to any adverse 
outcomes.   

The data in our study were inconclusive as to why 
the eyes we studied responded effectively in the long 
term to combination therapy. It appears that exudative 
AMD can be effectively managed and patients’ exposure 
to side effects minimized with combination therapy. 
When compared with indefinite treatment with mostly 
anti-VEGF injections, combination therapy may also 

Figure.  Mean value of the changes in central macular thickness 

(expressed in microns and measured by OCT) by year.
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improve patients’ quality of life by shortening the overall 
duration of treatment.

The obvious weaknesses of this study include its rela-
tively small size, its retrospective nature, and the fact that 
we do not have the total number of patients treated 
with combination therapy as a denominator. Without a 
denominator, we are unable to provide a success rate, and 
this may introduce a selection bias. 

However, the major point of this study is that, despite 
the negative results of the DENALI and MONT BLANC 
studies,10,11 there are a significant number of patients who 
do well with combination therapy in real-world experi-
ence. At 12 months in the MONT BLANC and DENALI 
studies, noninferiority of combination treatment over 
anti-VEGF monotherapy was not demonstrated. The fact 
that these studies found no statistically significant evi-
dence of noninferiority does not mean that noninferiority 
does not exist; it could indicate that the studies were not 
significantly powered to detect the treatment effect. As 
with any prospective randomized trial, MONT BLANC and 
DENALI provided general guidelines based on their spe-
cific study design. These can have limited application to 
the real-world experience. 

It should be noted, although not mentioned in the data 
presented above, that many of our subjects had CNVMs 
larger than 6000 µm in diameter, and most were pre-
dominantly occult. This severe clinical presentation was 
particularly common at the time when anti-VEGF therapy 
was becoming the predominant treatment strategy, when 
patients commonly had received no prior treatment for 
their AMD. Some of the lesions in our study population 
had diameters larger than 8000 µm, necessitating multiple 
slightly overlapping PDT laser spots. In other words, these 
were some of the worst wet AMD patients seen in our 
practice. These patients had little hope for improvement 
or even stabilization with anti-VEGF monotherapy. We 
found trying to calculate the lesion size and the percent-
age of the CNVM lesion that was classic to be unreward-
ing, time-consuming, and generally unnecessary. Also not 
mentioned in the data above is that we used reduced flu-
ence PDT (by reducing power, not time) within 1 week of 
the anti-VEGF injection. 

CONCLUSION
It is disheartening that current retina fellows seem to 

have less training in PDT and that doctors are not using 
PDT as often as anti-VEGF injections because of the 
cost and inconvenience. Additionally, lasers for PDT are 
becoming progressively more difficult to obtain. 

However, in our study, treatment of patients with 
combination PDT and anti-VEGF injections resulted in 
outcomes equivalent to those with anti-VEGF mono-

therapy but with fewer treatments. For us, this result out-
weighs the cost and added inconvenience of PDT. Much 
like oncologists using combination chemotherapy against 
cancer, we must attempt to utilize multiple treatment 
modalities attacking different pathways until we find the 
best and most efficient therapy. 

Most pharmaceutical studies in AMD seem to focus on 
comparing monotherapy with a particular agent versus 
monotherapy with an alternative agent. Once an agent is 
approved by the FDA, physicians tend to get stuck in the 
monotherapy mode established by the design of the piv-
otal trial. We must break out of this fixed and static mode 
of thinking and be interested in and willing to try different 
combinations of treatments. Perhaps genotyping trial sub-
jects for AMD risk alleles might reveal other factors favor-
able for response to combination therapy. n
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