
Fig 1. Hepcidin levels in patients with hidradenitis
suppurativa (n ¼ 113) across the disease severity. Hepci-
din levels by anemia type: Serum hepcidin levels on log2
transformed y-axis across various anemia types (IDA,
n ¼ 4; ACD/IDA, n ¼ 26; ACD, n ¼ 7; not anemic,
n ¼ 64), with individual data points colored to reflect
hidradenitis suppurativa physician global assessment
score and shaped to reflect ferritin class. Total body iron
stores were classified by ferritin class (0 for ferritin level of
\20 ng/mL; 1 for 20 # ferritin \ 200 ng/mL; and 2 for
ferritin level of $200 ng/mL). Black bars represent group
medians. Significance was determined by Kruskal-Wallis
analysis of variance with Dunn multiple comparisons test.
ACD, Anemia of chronic disease; HS-PGA, hidradenitis
suppurativa physician global assessment; IDA, iron defi-
ciency anemia. *P\ .05, **P\ .01, ***P\ .001.
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Impact of human papillomavirus
vaccine in reducing genital warts: A
Google Trends analysis
To the Editor: In clinical trials and real-world settings,
human papillomavirus (HPV) vaccination studies
have shown very high protection rates against genital
warts.1,2 However, these traditional studies may have
been affected by data quality issues, under-reporting
of cases, reporting delays, or conflicts of interest,
resulting in missed opportunities to respond to
trends in disease prevalence. Google Trends is an
online tracking system of internet search volumes
that allows us to analyze ‘‘big data’’ collected
worldwide in a certain amount of time,3 offering an
interesting tool to monitor public attention with
regard to specific infectious diseases. In the present
study, we investigated whether Google Trends could
reflect the impact of HPV vaccination on genital
warts.

We used the method recommended by Nuti
et al.4 Data from worldwide were obtained using
topic queries during the period January 1, 2014, to
December 31, 2020 and were aggregated based on
the month (Fig 1). For this entire period, linear
regressions of the relative search volume (RSV)
index representing a normalized value, ranging
from 0 (no searches) to 100 ( for the peak of the
search), were performed separately for several
variables of interest. Their corresponding standard-
ized beta coefficients reflect the strength of their
relationship with the RSV.

This showed that the patients’ interest in genital
warts decreased (beta ¼ �0.886, P \ .001), while
their interest in other common sexually transmitted
infections increased ( gonorrhea [beta ¼ 0.582,
P \ .001], syphilis [beta ¼ 0.355, P \ .001], and
trichomoniasis [beta ¼ 0.481, P\.001]) or remained
relatively stable (chlamydia [beta ¼ �0.134,
P ¼ .056]). The number of queries for genital
herpes decreased but to a lesser extent than that

mailto:steven.cohen@einsteinmed.org
http://refhub.elsevier.com/S0190-9622(21)00663-0/sref1
http://refhub.elsevier.com/S0190-9622(21)00663-0/sref1
http://refhub.elsevier.com/S0190-9622(21)00663-0/sref1
http://refhub.elsevier.com/S0190-9622(21)00663-0/sref1
http://refhub.elsevier.com/S0190-9622(21)00663-0/sref2
http://refhub.elsevier.com/S0190-9622(21)00663-0/sref2
http://refhub.elsevier.com/S0190-9622(21)00663-0/sref2
http://refhub.elsevier.com/S0190-9622(21)00663-0/sref2
http://refhub.elsevier.com/S0190-9622(21)00663-0/sref3
http://refhub.elsevier.com/S0190-9622(21)00663-0/sref3
http://refhub.elsevier.com/S0190-9622(21)00663-0/sref3
http://refhub.elsevier.com/S0190-9622(21)00663-0/sref4
http://refhub.elsevier.com/S0190-9622(21)00663-0/sref4
http://refhub.elsevier.com/S0190-9622(21)00663-0/sref4
http://refhub.elsevier.com/S0190-9622(21)00663-0/sref4
http://refhub.elsevier.com/S0190-9622(21)00663-0/sref4
http://refhub.elsevier.com/S0190-9622(21)00663-0/sref5
http://refhub.elsevier.com/S0190-9622(21)00663-0/sref5
http://refhub.elsevier.com/S0190-9622(21)00663-0/sref5
http://refhub.elsevier.com/S0190-9622(21)00663-0/sref5
https://doi.org/10.1016/j.jaad.2021.03.091
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jaad.2021.03.091&domain=pdf


Fig 1. Regression analyses corresponding to searches for genital warts, HPV vaccine,
gonorrhoea, syphilis, genital herpes, trichomoniasis, and chlamydia: Google Trends time
data (17 years; 204 months). Inverse temporal evolution between the interest in HPV
vaccination (beta ¼ 0.395) versus that in genital warts (beta ¼ �0.886). To compare the
temporal evolution of the searches, data for each search were downloaded separately and
presented as the RSV index. They do not represent the absolute search volume numbers but
rather a normalized value, ranging from 0 ( for no searches) to 100 ( for the peak of the search).
HPV, Human papillomavirus; RSV, relative search volume.

Table I. Top 5 countries for queries for genital warts, chlamydia, syphilis, trichomoniasis, genital herpes, and
gonorrhea

Genital warts Chlamydia Syphilis Trichomonas Genital herpes Gonorrhea

Iranz Cameroonz Zambiaz Jamaica* Jamaica* Ghanaz

Serbiaz Finland* Paraguay* Nicaraguaz Trinidad-and-Tobagoz Jamaica*
Taiwanz Norway* Ghanaz Honduras* Puerto Ricoz Panama*
Vietnamz Jamaica* Panama* Paraguay* Panama* Vietnamz

Paraguay* Puerto Ricoz Tanzaniay Moldaviaz Paraguay* Tanzaniay

*HPV vaccine coverage between 50% and 79%.
y\50%.
zHPV vaccine not introduced, according to Bigaard et al.5
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for genital warts (beta ¼ �0.209, P ¼ .003). The
monthly RSV for genital warts (beta ¼ �0.886,
P\ .001) was inversely correlated with the monthly
RSV for HPV vaccine (beta ¼ 0.395, P \ .001)
(Fig 1).

The top 5 countries where the queries for genital
warts were the most popular were, with the excep-
tion of Paraguay, countries in which HPV vaccination
is poorly available.5 This was in contrast with the
number of queries for other common sexually trans-
mitted infections, essentially generated from Latin
American countries, where the HPV vaccination
coverage is high (Table I).5

This study was limited by several factors: Google
Trends provided only an RSV index, not the absolute
search volume; an increase or decrease in online
searches for health topics may have either mirrored
epidemiological changes or reflectedmedia coverage;
the participant sample may have been biased toward
internet users who use the Google search engine; a
large amount of the data was not eliminated and may
have amplified the sources of systematic error.
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In conclusion, our data, generated from surveil-
lance systems based on Google Trends, indicate the
growing interest among the general public regarding
common sexually transmitted infections, such as
gonorrhea, trichomoniasis, and syphilis. The number
of queries for chlamydia remained stable. In contrast,
the number of queries for genital warts decreased
during the same period. These results are consistent
with the expected impact of the HPV vaccine. The
huge potential of surveillance systems based on
Google Trends could be used in the immediate
future as a support to the traditional surveillance
systems.
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Three novel pathogenic NEK9
variants in patients with nevus
comedonicus: A case series
To the Editor: Nevus comedonicus (NC) (Mendelian
Inheritance in Man: #617025) or comedo nevus
belongs to the group of organoid epidermal nevi.
NC is considered a hamartoma or nevoid malforma-
tion caused by a developmental defect in the
pilosebaceous unit resulting in numerous dilated,
keratin-filled comedones.1 Etiologically, the affected
pilosebaceous units tend to be unable to produce
terminal hair, so the hair shaft itself is absent and the
sebaceous glands are rudimentary.2

In 2016, Levinsohn et al3 described somatic
mutations in NEK9 as the genetic cause of NC.
However, confirmation of NEK9 variants as the
genetic etiology within an independent NC patient
cohort remains insufficient in the literature.

Our patients presented with linearly arranged NC
lesions in distinct body areas following Blaschko’s
lines, on the upper portion of the right arm, elbow,
and forearm ( patient 1, Fig 1), on the left side of the
cheek ( patient 2, Supplemental Fig 1, A available via
Mendeley at https://data.mendeley.com/datasets/
9psknxmgfj/1), in the left side of the cervical area
( patient 3, Supplemental Fig 1, B), and in the left side
of the temporal area of the scalp ( patient 4,
Supplemental Fig 1, C). None of the patients had
extracutaneous manifestations, ruling out the syn-
dromic form of NC. Next-generation sequencing
analyses of DNA from all affected skin samples
revealed pathogenic variants in the NEK9 gene
with low, variable percentages of the variants. A
summary of the identified pathogenic variants and
the mosaic percentages in affected skin is given in
Table I (Supplemental Fig 2 available via Mendeley at
https://data.mendeley.com/datasets/9psknxmgfj/1).

To date, pathogenic variants in 2 genes have been
associated with NC and nevus comedonicus syn-
drome (NCS), namely variants in the genes FGFR2
and NEK9. However, FGFR2 pathogenic variants
should be taken as historical errors because they
were erroneously claimed as a cause for NC/NCS
because of the confusion of Munro acne nevus with
NC.4 In contrast to the opinion of several authors, NC
is neither related to Munro acne nevus nor to Apert
syndrome.4 Munro acne nevus is characterized by
inflammatory acne lesions and represents the mosaic
cutaneous manifestation of Apert syndrome, which
is additionally characterized by craniosynostosis,
syndactyly, and early epiphyseal closure.4

In 2016, Levinsohn et al3 described a cohort of 3
patients with NC in whom they identified NEK9 gene
variants. Since then, only one very recent report also
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