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Abstract

Purpose: To analyze changes in Google search volume after US Food and Drug Administration (FDA) approval and initiation
of a direct-to-consumer marketing campaign for faricimab-svoa. Methods: Google Trends data between December 26, 2021,
and June 17, 2023, were downloaded and searched for terms prominently featured in the marketing campaign, including “wet
AMD?”, “diabetic macular edema”, “Vabysmo”, and “faricimab-svoa”. Data were standardized to the week and the term with the
highest search volume, resulting in weekly relative search volumes for each term. The mean relative search volume and percentage
change in relative search volume were calculated for the time periods of interest. Results: The direct-to-consumer campaign
was associated with an increase in relative search volume in the first month for the terms “Vabysmo” (2.5% to 18.0%) and “wet
AMD” (3.0% to 77.3%) and was sustained in the second month (P<<.01). No significant changes in relative search volume were
seen for the terms “diabetic macular edema” or “faricimab-svoa”. After FDA approval, “Vabysmo” had the only significant increase
in relative search volume (0.3% to 2.8%; P=.02). Conclusions: A direct-to-consumer advertising campaign for faricimab-svoa
was associated with a surge in Google search volume of 620% and 2475% for “Vabysmo” and “wet AMD,” respectively (P<.0l),
without a corresponding increase for “diabetic macular edema”. Although FDA approval was associated with an increase in search
volume for “Vabysmo” (P=.02), the marketing campaign was more influential at driving internet search behavior.
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Introduction The aim of our study was to evaluate the influence of the
direct-to-consumer campaign on information-seeking behavior

Neovascular age-related macular degeneration (nAMD; also as it relates to faricimab-svoa.

known as wet AMD) and diabetic macular edema (DME) are
common retinal vascular diseases associated with vision loss.!
Intravitreal antivascular endothelial growth factor agents are Methods
used as first-line treatments for these conditions.>* On January
28, 2022, faricimab-svoa (Vabysmo, Roche/Genentech) was
approved by the US Food and Drug Administration (FDA)
for the treatment of nAMD and DME.* On April 20, 2023,
Genentech launched a direct-to-consumer campaign encom-
passing television, radio, digital, and print> to market Vabysmo
for the treatment of wet AMD and DME.? To our knowledge, the
effects of this advertising campaign on the public’s awareness of
faricimab-svoa have not been published. ! California University of Science and Medicine, Colton, CA, USA

Google Trends is an analytical tool that provides data on , Rush Medical College, Chicago, IL, USA
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internet search volume for spec1ﬁc terms over time. Previous 4 University of Southern California, Roski Eye Institute, Los Angeles, CA,
studies used Google Trends to assess public interest and track  Usa
disease outbreaks in myriad health phenomena.®® In ophthal- c .
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The terms prominently featured on Genentech’s “Open Up Your
World” advertisement were identified.”> Google Trends data
were downloaded on June 22, 2023, for the following searches
made in the US between December 26, 2021, and June 17, 2023,
for the primary terms “wet AMD?”, “diabetic macular edema”,
“Vabysmo”, and “faricimab-svoa”. Data were normalized and
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Figure |. Search volumes in the United States for “wet AMD”, “diabetic macular edema”, “Vabysmo”, and faricimab-svoa. (a) Faricimab-
svoa receives US Food and Drug Administration approval on January 28, 2022. (b) Genentech initiates a direct-to-consumer campaign on

April 20, 2023.

Abbreviation: AMD, age-related macular degeneration.

scaled from 0 to 100 to the week with the highest search volume
for “wet AMD” (April 23, 2023, to April 29, 2023) to provide a
relative search volume for each term. Additional Google Trends
data were downloaded on March 31, 2024, for the following
searches made in the US between December 26, 2021, and June
17, 2023, for the secondary terms for retinal diseases, including
“age-related macular degeneration”, “wet macular degenera-
tion”, “dry macular degeneration”, “macular degeneration”,
“geographic atrophy”, “diabetic retinopathy”, “retinal vein
occlusion”, and “retinal arterial occlusion” and for the retinal
therapeutics “Avastin”, “bevacizumab”, “Eylea”, “aflibercept”,
“Lucentis”, “ranibizumab”, “faricimab”, “Syfovre”, and
“pegcetacoplan”.

The mean weekly relative search volume values, percentage
changes, and statistical analysis were calculated using Excel for
Macintosh (version 16.73, Microsoft Corp) and presented
descriptively for specific time periods of interest related to the
FDA approval of Vabysmo and the direct-to-consumer cam-
paign. Using the Student ¢ test, P <.05 was found to be signifi-
cant. All mean values are = SD.

Results

“Vabysmo” is spoken 7 times and displayed 11 times in
Genentech’s “Open Up Your World” advertisement, “wet
AMD?” is spoken 3 times and displayed 3 times, “faricimab-
svoa” is displayed twice, and “diabetic macular edema” is dis-
played once. The terms “Vabysmo” and “faricimab-svoa” are

also shown in the corner of the video advertisement for approx-
imately 40 seconds of the 60-second advertisement.

Figure 1 shows the trends in the weekly relative search vol-
ume for primary search terms. For the direct-to-consumer cam-
paign, the mean relative search volume was determined for 3
time periods: a baseline 4-week period before the campaign, the
first 4 weeks of the campaign, and the 4-week period after the
initial 4 weeks of the campaign. Table 1 shows influence of the
direct-to-consumer campaign on Google search volume. The
change in relative search volume was statistically significant for
the terms “wet AMD” and “Vabysmo” for the first month and
second month relative to baseline (P <<.01) but not significant
for the terms “diabetic macular edema” or “faricimab-svoa” at
either time period. For secondary search terms, the change in
relative search volume was significant for “wet macular degen-
eration” for the first month and second month relative to base-
line (P =.03). There was no significant change in relative search
volume for the remaining secondary search terms in the first
month or second month relative to baseline for retinal diseases,
including “age-related macular degeneration”, “dry macular
degeneration”, “macular degeneration”, “geographic atrophy”,
“diabetic retinopathy”, “retinal vein occlusion”, and “retinal
arterial occlusion”, and for retinal therapeutics “Avastin”, “bev-
acizumab”, “Eylea”, “aflibercept”, “Lucentis”, “ranibizumab”,
“faricimab”, “Syfovre”, and “pegcetacoplan”.

For FDA approval, the mean relative search volume was
determined for 3 time periods: a baseline 4-week period before
FDA approval, the first 4 weeks after FDA approval, and weeks
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Table 1. Influence of Direct-to-Consumer Campaign on Google Search Volume.

One Month Before
Start of the DTC

First Month
After Start of the DTC

Second Month
After Start of the DTC

Search Term Mean RSV% *+ SD Mean RSV% *+ SD P Value? Mean RSV% + SD P Value?
Wet AMD 3014 773* 16 <.0l 47.0+18.2 <.0l
Diabetic macular edema 1.8+0.5 1.5+1.3 73 25=*1.7 44
Vabysmo 25+06 18.0+4.2 <.0l 9.8+26 <.0l
Faricimab-svoa 1.3+25 0.8+0.5 71 0+0 .36

Abbreviations: AMD, age-related macular degeneration; DTC, direct-to-consumer campaign; RSV, relative search volume.
?P values were calculated relative to the baseline RSV (I month before start of the DTC).

Table 2. Influence of FDA Approval on Google Search Volume.

One Month Before FDA Approval

First Month After FDA Approval

Second Month After FDA Approval

Search Term Mean RSV% *+ SD Mean RSV% + SD P Value? Mean RSV% *+ SD P Value*
Wet AMD 35+1.3 3.8+0.5 73 43*1.0 .39
Diabetic macular edema 28+ 1.0 25+ 1.3 77 28+ 1.0 1.00
Vabysmo 0.3+0.5 28+ 1.5 .02 23+ 1.3 .03
Faricimab-svoa 0.8+0.5 0.5*+0.6 .54 0.3+0.5 21

Abbreviations: AMD, age-related macular degeneration; FDA, US Food and Drug Administration; RSV, relative search volume.
2P values were calculated relative to the baseline RSV (I month before start of FDA approval).

4 to 8 after FDA approval. Table 2 shows the influence of FDA
approval on Google search volume. The change in relative
search volume was statistically significant for “Vabysmo” in
both the first and second months (P=.02 and P=.03, respec-
tively) but not significant for “wet AMD”, “diabetic macular
edema”, or “faricimab-svoa” at either time period.

Conclusions

This study showed that a direct-to-consumer advertising cam-
paign for faricimab-svoa was associated with a substantial
increase in public interest in the drug and “wet AMD”, as mea-
sured by the relative Google search volume for the terms most
prominently featured in the advertisement. The month after the
campaign was initiated, search volume significantly increased
by 620% for “Vabysmo” (2.5% to 18.0%) and 2475% for “wet
AMD” (3.0% to 77.3%) (P<.01). This heightened interest
was sustained in the second month (P <<.01), with a 290%
increase for “Vabysmo” (2.5% to 9.8%) and a 1467% increase
for “wet AMD” (3.0% to 47.0%). Although faricimab-svoa is
approved for both wet AMD (ie, nAMD) and DME, Genentech
centered the direct-to-consumer efforts on wet AMD.'* The
relative search volume for “diabetic macular edema” was stag-
nant after the start of the campaign, which may be attributed to
Genentech’s strategic focus on wet AMD.

The direct-to-consumer campaign was associated with a
greater increase in Google searches for “wet AMD” than
for “Vabysmo”. This finding is comparable to a study by
Strawbridge et al’ that analyzed the influence of pharmaceuti-
cal advertising on online searches for thyroid eye disease. In

May 2021, a brand-name commercial for teprotumumab-trbw
(Tepezza) aired on national television, resulting in a surge in
Google searches for “thyroid eye disease” and “Tepezza”, with
searches for “thyroid eye disease” being comparably higher
than searches for “Tepezza”. The drivers underlying these phe-
nomena are unclear. “Wet AMD” may be a more familiar and
recallable term than “Vabysmo” and may be more likely to be
used as a search term. Alternatively, individuals exposed to the
marketing campaign may be less familiar with wet AMD and
became interested in learning more before exploring Vabysmo
as a treatment option.

Genentech’s marketing campaign had a substantially
greater effect on public internet-search behavior than FDA
drug approval. Although there was a significant increase
(P=.02) in Google search volume for “Vabysmo” (0.3% to
2.8%) in the month after the drug’s FDA approval on January
28, 2022, the overall search volume remained relatively low
and there was no significant change in search volume for the
associated disease indications of “wet AMD” and “diabetic
macular edema”. This finding was similar to that of teprotu-
mumab-trbw, where the direct-to-consumer campaign elicited
a surge in Google searches while FDA approval resulted in a
relatively muted response.’

The primary goal of our study was to assess whether
Genentech’s marketing campaign was associated with an
increase in Google search volume for the terms prominently fea-
tured in the advertisement. We also assessed the relative search
volumes for other retinal drugs and diseases to assess the poten-
tial for confounding factors. Aside from a significant increase in
search volume for the term “wet macular degeneration” after the



Journal of VitreoRetinal Diseases 00(0)

initiation of the advertising campaign, there was no significant
change in relative search volume for retinal diseases, including
“age-related macular degeneration”, “dry macular degenera-
tion”, “macular degeneration”, “geographic atrophy”, “diabetic
retinopathy”, “retinal vein occlusion”, and “retinal arterial
occlusion” or for retinal therapeutics “Avastin”, “bevacizumab”,
“Eylea”, “aflibercept”, “Lucentis”, “ranibizumab”, “faricimab”,
“Syfovre”, and “pegcetacoplan”. We chose not to assess search
volume change for “DME” and “AMD?” given the predominance
of search results that included durable medical equipment and
Advanced Micro Devices Inc.

The pharmaceutical industry is a major force in the advertis-
ing industry, with exponential growth in expenditures. Total
spending on direct-to-consumer marketing was $12 million in
1980, $1.2 billion in 1998,"> and $5 billion 2021.'¢ This prolific
growth was vitalized in the 1990s after a decision by the FDA
to ease regulations on broadcast marketing, eliminating the
requirement that advertisements disclose all risks detailed in a
drug’s labeling and requiring disclosure only of “major risks” if
the advertisement provides resources where consumers can
access the full risk information, such as a website or a toll-free
telephone number.'’

Pharmaceutical direct-to-consumer marketing is controversial
and barred in all countries worldwide except the United States
and New Zealand. Proponents cite studies showing that adver-
tisements can educate and empower consumers, strengthen rela-
tionships with healthcare providers, and improve compliance
with treatments.!”"!® Critics point to data indicating that market-
ing efforts can lead to patient misinformation, overemphasize
benefits and underemphasize risks, encourage overuse and inap-
propriate prescribing, and strain the patient—physician relation-
ship.!> A study by Bell et al'® assessing patients’ responses to
physician nonfulfillment of an advertising-induced prescription
request found that 46% of patients felt disappointed, approxi-
mately 25% anticipated resorting to persuasion and seeking the
prescription elsewhere, and 15% considered terminating their
relationship with the physician. Not surprisingly, an FDA study'®
found that nearly half of physicians surveyed felt pressure to pre-
scribe the medication advertised when prompted by patients.

The American Medical Association has campaigned to ban
direct-to-consumer marketing, emphasizing that direct-to-con-
sumer advertisements drive demand for costly medications,
despite the clinical effectiveness of less costly alternatives.?
Medicare Part B drug spending is principally driven by 3 medi-
cal specialties (oncology, ophthalmology, and rheumatology),
which accounted for 21%, 11%, and 6% of expenditures in
2021, respectively.?! Ophthalmology drug spending had the
fastest growth rate relative to all other specialties from 2008 to
2021, expanding at an annual rate of 15%. The top 10 Medicare
part B drug expenditures in 2021 included aflibercept (number
2) and ranibizumab (number 6), with costs of $2.7 billion and
$0.8 billion, respectively.

This study has several limitations. Causal relationships can-
not be inferred from the use of Google Trends data. In addition,
analyzing Google Trends data through relative search traffic

provides a measure of public interest rather than a direct reflec-
tion of public awareness regarding a particular subject. The
population using the internet and Google for searches may not
be representative of the population exposed to Genentech’s
advertising campaign. It is not possible to discern the precise
demographics of those performing internet searches or to deter-
mine whether volume is driven by retina patients, healthcare
providers, etc. In addition, our study period coincided with the
initiation of a marketing campaign for pegcetacoplan (Syfovre,
Apellis Pharmaceuticals) for the treatment of geographic atro-
phy secondary to atrophic macular degeneration. This advertis-
ing campaign generated searches for “wet AMD” by individuals
who became aware of macular degeneration and subsequently
performed searches for the subtypes of macular degeneration,
although the term “wet AMD” was not specifically used in the
advertisement. Nonetheless, Google Trends remains a valuable
tool for examining public engagement with specific topics.

In summary, this descriptive cross-sectional study found that
the direct-to-consumer campaign for faricimab-svoa was associ-
ated with a surge in Google search volume for “wet AMD” and
“Vabysmo” without a corresponding increase in search volume
for “diabetic macular edema”. The public’s interest was mark-
edly higher for “wet AMD” than for “Vabysmo”. FDA approval
of faricimab-svoa resulted in only a small increase in absolute
search volume for “Vabysmo”. Further studies assessing the
impact of direct-to-consumer advertising on ophthalmology drug
use and clinical disease management would be beneficial.
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