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Abstract

Background: Eruptive seborrheic keratoses (ESK) is a benign skin condition that has been associated with malignant and
nonmalignant diseases. We conducted a systematic review of reported cases of ESK to identify and summarize associated
comorbidities.

Methods: MEDLINE and Embase were searched from database inception (1946) to July 31, 2020 for original articles de-
scribing ESK with or without a co-occurring condition. Subject demographics, as well as details of ESK and associated diag-
noses were extracted from 76 articles (70 case reports, 3 case series, 3 case control studies) representing 92 patients.
Results: In total, 76.1% (n = 70/92) of patients with ESK had a co-occurring malignancy, 4.3% (n = 4/92) presented with a
nonmalignant condition, 9.8% (n = 9/92) experienced ESK as an adverse drug reaction, and 9.8% (n = 9/92) did not report
any underlying medical condition. ESK preceded a cancer diagnosis in 76.1% (n = 70/92) of patients with a mean latency pe-
riod of 4.0 months (range: 0.25-9 months). The most common malignancies associated with ESK were cutaneous T-cell
lymphoma (n = 10/70, 14.3%) and gastrointestinal adenocarcinoma (n = 9/70, 12.9%). ESK preceded nonmalignant conditions
or no disease in 14.1% (n = 13/92) of patients with a mean latency period of 3.1 months (range: 0.75-6 months). Drug-induced
ESK occurred in 9.8% (n = 9/92) of patients with a mean latency period of 7.1 weeks after changing medication.
Conclusion: Although the role of ESK as a paraneoplastic cutaneous marker is debated, healthcare providers should con-
sider screening for underlying malignancy in patients presenting with ESK. Larger studies are needed to confirm its role as a
marker for disease.
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Introduction inflammatory skin conditions.”” ESK has also been reported
as an adverse drug reaction.'” Although there have been clin-
ical reviews about ESK, to our knowledge there have been
no systematic reviews to-date.>!!

Eruptive seborrheic keratoses (ESK) is a rare dermatological
disorder characterized by the rapid appearance of several
benign pigmented skin lesions. ESK presents as well-
demarcated round or oval lesions with a verrucous surface. It
is diagnosed clinically although in rare cases, a biopsy can be
used to differentiate ESK from other benign and malignant | o o
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Given its potential role as an early marker of cancer or
other illnesses, it is important for healthcare workers to
promptly identify ESK and to understand its associated con-
ditions. The goal of this systematic review is to identify and
summarize malignant and nonmalignant conditions in
patients with ESK. The secondary objective is to report out-
comes and characteristics of ESK after medication use.

Methods

Search Strategy

MEDLINE and Embase were searched from database incep-
tion (1946) to July 31, 2020 using the OVID interface in
accordance with the Preferred Reporting Items for Systematic
Review and Meta-Analysis guidelines.'”” No language
restrictions and no publication period restrictions were
applied. Variations of the following keywords were used for
the search: “Leser-Trelat”, “Stucco keratoses,” “Seborrheic
keratoses,” or “Lichenoid keratosis” in combination with
“eruptive,” “abrupt,” explosive,” and “sudden.”

Study Eligibility Criteria

Original articles that described ESK in association with other
medical conditions were included if they met the following crite-
ria: (1) included patients diagnosed with ESK, (2) if latency
period was described, only patients with an ESK latency period
of less than a year were included, and (3) were observational (ie,
case reports, case series, cross-sectional, or cohort studies). The
following studies were excluded: (1) animal and in vitro studies,
(2) systematic reviews or review articles, and (3) commentaries.

Study Selection

The literature search was conducted by 2 independent reviewers
(S.M. and R.P.L.) who reviewed the list of titles, abstracts, and
full texts to identify eligible studies. Discrepancies between the 2
reviewers were discussed and if a consensus was not reached, a
3rd reviewer (A.M.) was consulted and a final decision was
made. Reference lists from included articles were reviewed to
identify additional studies that were not found in the initial search.

Data Collection and Analysis

Data collection was independently conducted by 2 reviewers
(SM. and R.PL.), who reviewed and extracted data from
included studies. Discrepancies between the 2 reviewers were
discussed and if a consensus was not reached, a 3rd reviewer
(A.M.) was consulted and a final decision was made. Outcome
measures are defined in Supplemental File 1. This review used a
descriptive analysis of observational studies.

Quality Assessment

The level of evidence for all include articles were assessed
by S.M. and R.P.L. according to the Oxford Centre for

Evidence-Based Medicine."® Quality appraisal was per-
formed by S.M. and R.P.L. using Murad et al. (case reports
and case series) and the Newcastle-Ottawa scale (case con-
trol studies).'*'® If a consensus was not reached, a 3rd
reviewer (A.M.) was consulted and a final decision was
made. (Supplemental Tables S1 and S2).

In total, 26 case reports and case series were scored as
good (5 + points), 32 fair (3, 4 points), and 15 poor (1, 2
points) using the Murad et al. scale. All included case control
studies scored as good (6 + points) using the Newcastle-
Ottawa scale.'*!

Results

Study Demographics and Patient Characteristics

After screening the titles and abstracts of 366 articles, the full
texts of 253 studies were reviewed. In total, 76 studies met
the inclusion criteria and were used for data collection and
analysis (Supplementary Figure S1, Table 1, Supplemental
Tables S3-S5). Overall, 92.1% (n = 70/76) of studies had a
level of evidence of 5, 6.6% (n = 5/76) had a level of evi-
dence of 4, and 1.3% (n =1/76) had a level of evidence of 3b.
Of the 92 patients that were included in the analysis, the
mean age was 60.3 years (range: 13-92 years) and among
patients in whom sex was reported, 47.3% (n = 35/74) were
female and 52.7% (n = 39/74) were male. In total, 76.1% (n
= 70/92) of patients with ESK had a co-occurring malig-
nancy, 4.3% (n = 4/92) had a coinciding nonmalignant con-
dition, 9.8% (n = 9/92) did not report any underlying medical
condition, and 9.8% (n = 9/92) experienced ESK as an
adverse drug reaction.

Malignant Conditions

Of the 83 patients who reported ESK with an associated con-
dition, the majority (84.3%, n = 70/83) had an underlying
neoplastic condition with a mean age of 62.8 (range: 20-92)
years (Supplemental Table S3). Patients were diagnosed with
solid malignancies (n =48/70, 68.6%), hematological malig-
nancies (n = 12/70, 17.1%), both (n = 2/70, 2.9%), or specif-
ics were not reported (n = 8/70, 11.4%). The most common
hematological malignancy was cutaneous T-cell lymphoma
(n =10/70, 14.3%) and the most common solid tumor was
gastrointestinal adenocarcinoma (n = 9/70, 12.9%). On aver-
age, ESK appeared 4.0 months (range: 0.25-9 months) before
a cancer diagnosis. Comorbidities were reported in 32.9% (n
= 23/70) of cancer patients with the most common being
hypertension = 5/23, 21.7%), obesity (n = 5/23, 21.7%), and
diabetes mellitus (n = 4/23, 17.4%). Following cancer treat-
ment, 19 patients experienced improvement in their ESK
lesions. Among these patients, complete resolution was
reported in 42.1% (n = 8/19) of patients with a mean resolu-
tion period of 6.7 months and partial resolution was reported



¥175-21TS:(1ddns 9)55¢100T Jowpwsaqg pody wy
[ *sased> om1 jo 1uodau :uondnus Snup d1WISpOIYIAIS pUe SiselIosd JIWISPOIYIAID YIIM PIIBIDOSSE S9SOIBIDY| I9YJ10gas 9ANRdNIS JusISURI ] Y 4B ‘VS UlR|Dd “1S uewsni4 ‘g

"114100:(2)£:0T0T "PaW wsony)
day aspH [4n7 "4adued [8329.10|0d d1IEISeIdW YIM Judned e Ul SISoIBI)] D190Yal0gas aAndnIs pasnpul-qewnwnliued ‘e 19 ‘A Djewnoy| ‘§ sojnododaysnodwnog ‘q pewnoy| /.

'867-S6T:(S)PEH86 1 U [490UD) YD "1B[2.11-4953] JO USIS SYI PUB BWODIBSOIGIOININ] “|AD] UBWIMST [ uigny “YS As|jews 9

173-073:(2)86:9 10T SN "SnNBWISP paje[ad-JiAd.ade|d) 01 AIepuOdas S9SOIBIDY| J18Y.10qas dARANIT "YAA UUBWASH ‘AAd dPIMPRYD °§

'88-€8:(1)01¥86 | ‘[0IDWISQ PDOY WY [ *94NIBIII| BYL JO MBIADI PUE SISED OMI JO 11odau I[au1-43s3] Jo USIS "OH AJ4J3d ‘Ad IPUSUBA }

*/SE1-9G€1:(T1)TT14986 | ‘[owag Y24y “uew 3unok e ul 1Bj9.41-49s59] Jo USis 9y D] J493u9g ‘Y WOJISOAA '€

'€9-09:(7)2:€ 10T "day asp) jo1pwidg [ *9Sh qeWNWI[EPE YIIM PIIBIDOSSE SISOIBIDY d19YJ10qgas aAndnIT *[D) 18ney “YS YdIA9zZauy| “T3| uewiseq g

798-198:(¥)€5 15007 ‘owwsa( [ 4g uaididad Juejdsuedy 2ueay B Ul 1B[2.41-4959] JO UBIS A 29n31d ‘H[ 2eaneS Vv Ijlpuedwe)) ‘S Wweyelqy ‘O NsH ||

=RITEFETEY|

‘pa3odad 30U ‘YN ‘OJBW ‘| ‘D[BWS) J {SISOIBIDY| dI9YJ10qas 9ARdNIS HST (SD1IDS 9SED ‘ST 40da. 3SBD YD) ‘UONDESI SNp 9SJ9APE YV SUONEIASIGQY

(sweu pueaq
WoJ) PaydaIMms) sulpniued

€ a39|dwod Cl °N oA € IN ‘278U0DN|S DLIBUD N N W 8L | SgdD
unedijexo ‘|1aeano.onyy ‘pioe BWOUIDIBIOUSPE
z a19|dwo) | oA oA 9l JESPUM  JlUIjO} PUB qeWNWNIIUEY N |eadad0j0d dnEIseIRL W S/ | S YD
(zw/Bw g9) uneidsid
{(zw/3w of) udAwelipe BUWODJBSO.IqIOINBU
4 [enJed N £\ soA € A ‘(w/3w g) uAwoly N oneselsly 4°0p I o)
paddoas Jinsudejoa BWOUIDIED ||
¥ s19|dwo) N SOA sem Jinsudeps ] 8 A ‘ULIIABQLJ ‘UOJSLISIU| |eseq ‘uoissaudag D shneday FRY) | S WD
Aua84ns
€ auoN N oN oA 8 ‘suadoasa parednfuod N BWIOUIDIBIOUSPE ISBAIG o ‘8§
BUWOUIDJBI0USPE
€ suoN N oN oA ¥ Jespun  A4sduns ‘|loaasaqnsjAyeig N 1583.q d3RISeID| 496 T e}
Adessyrolped

| a19|dwo> N oN SoA 6 N ‘auoseylswexa( N Jowin) [elue.deIIY| W ‘T | S YD
¥ a39|dwod Cl SIA SIA ol A qewnwiepy N shuyle plojewnayy W ‘| I o]

Ajrep 3w 9 uliodsopad AN
€ uN N uN uN € A ‘Ajiep 3w G suosiupaJd  juedsuesd JuesH uoissaaddnsounwiw) ‘09 | S YD

(sypuow)

potad uswaAoadwi Hs3 paddoas (ausunea.nn 2UapIAS
s|eds Yav MS3 uonnjosaJ pue uopedipaw Suiddols uonesipsw  SupJeis usye  jdodeu (s)uonipuod P azis 10 19A9)
olueseN jo A1anoday s3I US9MIDQ UONEIDJIOD)  POIBIDOSSY  $99M) ADUDIBT -J|9S JUDIIB POIBIDOSSE JOj JUSUNEDI|  SDNIPIGIOWOD) (s)uonipuod paepossy 93y  odwes  ‘udisep Apmig

uonn|osa. Hs3

uonew.ojul 3nuQq

uonew.oyul d1ydesSowaq

uonew.iojul Apnig

"3S3 paanpuj-3nu jo saseDd) papn|du| jo Asewwing | ajqe

59



60

Journal of Cutaneous Medicine and Surgery 26(1)

in 57.9% (n = 11/19) of patients with a mean resolution
period of 3.4 months.

Despite the temporal relationship observed between the
development of ESK and a cancer diagnosis in smaller stud-
ies, larger case control studies found no relationship between
ESK and the incidence of cancer (Supplemental Table S5).
ESK was a rare occurrence amongst both cancer patients and
controls with a prevalence rate of 0.3% to 2.3% and 0.0% to
8.0%, respectively. Given the low incidence rate, an associa-
tion between ESK and malignancy could not be made.'®"'®

Nonmalignant Conditions

ESK coincided with nonmalignant diseases or no disease in
14.1% (n = 13/92) of patients with a mean age of 44.9 years
(range: 13-74 years). The mean latency period between ESK
onset and presentation was 3.1 months (range: 0.75-6
months). These patients presented with various diseases.
Specifically, ESK co-occurred with erythrodermic pityriasis
rubra pilaris (n = 1), diabetes mellitus (n = 1), secondary
syphilis (n =1) and human immunodeficiency virus (n = 1).

ESK Eruptions After Medications Use

ESK was described as an adverse effect to medication in
9.8% (n = 9/92) of patients (Table 1). Of these patients, the
mean age was 58.0 years (range: 22-78) and the mean latency
period was 7.1 weeks after changing medication. The mean
Naranjo score was 3, indicating possible association. ESK
was noted after treatment with corticosteroids in 22.2% (n =
2/9) of patients and after starting synthetic estrogens in
22.2% (n=2/9). A prior cancer diagnosis was made in 55.6%
(n=5/9) of patients.

Discussion

ESK is a rare, benign, and underdiagnosed skin disease that
may be associated with malignant or nonmalignant condi-
tions.'® Our data found that 76.1% (n = 70/92) of reported
cases occurred in patients that were subsequently diagnosed
with a malignancy. In accordance with previous literature,
we found that ESK was most commonly associated with
cutaneous T-cell lymphoma and gastric adenocarcinoma.® To
support their uncontrolled proliferation, cancer cells produce
growth factors which bind to receptors on cell membranes
that drive intracellular growth signalling. Activation of the
epidermal growth factor receptor (EGFR) family is a hall-
mark of many cancers.'” EGFR are found in keratinocytes
and can be activated by epidermal growth factor (EGF) or
transforming growth factor a (TGF-a).**?' Growth factor
secretion from the tumor may drive keratinocyte growth via
EGFR signaling, resulting in ESK. Supporting this hypothe-
sis, seborrheic keratoses lesions from a melanoma patient
showed increased EGFR levels compared to control skin.?!

Although increased EGF levels were not observed in ESK
patients, TGF-a levels were elevated and became undetect-
able after treatment, suggesting that TGF-a is the main driver
of ESK.?'*? In addition, TGF-a have previously been shown
to be upregulated in precursor lesions of gastric carcino-
mas.” Thus, it is plausible that ESK may be correlated with
EGFR mediated proliferation of keratinocytes caused by
growth factors secreted by the tumor.

ESK’s role as a parancoplastic cutaneous marker is
debated in the literature. Although case control studies found
no association between ESK and malignancy, the incidence
of ESK was low in both patient and control groups. Given
the small sample size, no conclusions could be made on the
association between ESK and malignancy.'*™'® Another crit-
icism of ESK’s link to malignancy is that the incidence of
both seborrheic keratoses and cancer is higher in older
patients.** While the majority of patients were elderly in our
analysis, we found that 31.4% (n = 22/70) of patients who
had ESK prior to a cancer diagnosis were under the age of
60. Moreover, 27.1% (n = 19/70) of cancer patients reported
resolution of ESK following treatment, although this did not
always correlate with regression of the tumor. Of the 4
reports that noted recurrence of ESK in cancer patients, all
were associated with a relapse of the primary cancer or a new
malignancy.”>*® These data suggest that there is a temporal
relationship between ESK and malignancy that may not be
strictly due to increased age.

29-3130,31

Our systematic review has several limitations. Firstly, the
definition of ESK varied between studies and most articles
were case reports or case series, with an overall mean evi-
dence level of 4.9." In some cases, a diagnosis of ESK was
made by visual appearance alone and images were not avail-
able for our assessment. In 58.7% (n = 54/92) of cases, the
ESK latency were based on patient self-reports, which may
be unreliable. Moreover, the number of ESK patients with no
associated disease may be underestimated because of report-
ing bias. Additionally, other reports have noted inflammation
of preexisting seborrheic keratoses following treatment with
chemotherapy.®** Although we excluded these reports from
our analysis on drug-induced ESK, it is possible that patients
noticed an inflammation of previously unrecognized sebor-
rheic keratoses, rather than the eruption of new ones. Of the
included studies describing drug induced ESK, none prove
causality (mean Naranjo score: 3, indicating possible associ-
ation). It is difficult to attribute a link between ESK and treat-
ment as 55.6% (n = 5/9) of patients who developed drug
induced ESK were also diagnosed with cancer. Moreover,
this may also have contributed to misclassification bias.
Finally, data on ESK resolution was unavailable in 68.5% (n
= 63/92) of patients, which limits our analysis.

Despite these limitations, our study demonstrates that ESK
precedes malignant and nonmalignant conditions and has also
been reported as an adverse drug reaction. Results from future
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studies will be important in determining if there is a causative
link between ESK and disease. Further studies are required to
understand the prevalence of ESK and its associated conditions.
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