
Clinical Factors Associated with Skin Neoplasms in Individuals 
with Lynch Syndrome in a Longitudinal Observational Cohort

Connie S. Zhong, MD, MSc1,2, Miki Horiguchi, PhD2,3, Hajime Uno, PhD2,3, Chinedu 
Ukaegbu, MBBS, MPH2,3, Anu Chittenden, MS, LGC2,3, Nicole R. LeBoeuf, MD, MPH1,2,3, 
Sapna Syngal, MD, MPH1,2,3,*, Vinod E. Nambudiri, MD, MBA, EdM1,2,3,*, Matthew B. 
Yurgelun, MD1,2,3,*

1Brigham & Women’s Hospital, Boston, MA 02215

2Harvard Medical School, Boston, MA 02215

3Dana-Farber Cancer Institute, Boston, MA 02215

Abstract

Background: Little is known about patient-specific risk factors for skin neoplasia in individuals 

with Lynch Syndrome (LS).

Objective: Identify clinical factors associated with development of skin neoplasms in LS.

Methods: Clinical data were systematically collected on a cohort of LS carriers (confirmed 

pathogenic germline variants [PGVs] in MLH1, MSH2, MSH6, PMS2, or EPCAM) age 

≥18 undergoing clinical genetics care at Dana-Farber Cancer Institute from 1/2000–3/2020. 

Multivariable logistic regression was performed to evaluate clinical factors associated with skin 

neoplasia.

Results: Of 607 LS carriers, 9.2% had LS-associated skin neoplasia and 15.0% had non-LS-

associated skin neoplasia. 58.2% (353/607) had documentation of prior dermatologic evaluation. 

29.7% (38/128) with skin neoplasms lacked a history of visceral LS-associated malignancy. LS-

associated skin neoplasms were significantly associated with male sex, age, race, MLH1 PGVs, 

MSH2/EPCAM PGVs, and personal history of non-LS skin neoplasms. Non-LS-associated skin 
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neoplasms was significantly associated with age, number of first- and second-degree relatives with 

non-LS-associated skin neoplasms, and personal history of LS-associated skin neoplasms.

Limitations: Single-institution observational study; demographic homogeneity.

Conclusions: Skin neoplasms are common in individuals with LS. We identified clinical factors 

associated with LS- and non-LS-associated skin neoplasms. Regular dermatologic surveillance 

should be considered for all LS carriers.
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INTRODUCTION

Lynch syndrome (LS) is an autosomal dominant disorder that is the most common 

cause of inherited gastrointestinal cancer.1 LS is caused by pathogenic germline variants 

in DNA mismatch repair genes (MLH1, MSH2, MSH6, PMS2) or EPCAM, and 

predisposes individuals to a wide array of visceral malignancies, including colorectal, 

endometrial, ovarian, and other cancers.2,3 A subset of individuals with LS also develop 

specific skin neoplasms, including sebaceous carcinomas, sebaceous adenomas, and 

keratoacanthomas.4–6 LS carriers with cutaneous sebaceous neoplasms are classified as 

having Muir-Torre Syndrome (MTS).4

Despite skin neoplasms being well-known manifestations of LS, clinical practice 

guidelines7–13 provide minimal guidance regarding dermatologic management for LS 

carriers due to a paucity of data about the prevalence and risk factors for such skin 

neoplasms. Additionlly, recent studies have found microsatellite instability and/or DNA 

mismatch repair deficiency in squamous cell carcinomas and melanomas in individuals with 

LS, suggesting that some skin neoplasms not classically thought to be LS-associated might 

arise through similar biologic pathways as LS-associated skin neoplasms.14–16

Our primary aims were to evaluate the frequency of LS-associated and non-LS associated 

neoplasms in a large cohort of confirmed LS carriers and evaluate specific clinical factors 

associated with the development of skin neoplasms in LS carriers. Secondary aims were to 

characterize the spectrum and anatomic location of skin neoplasms in LS carriers.

METHODS

This was an observational study that retrospectively analyzed individuals who had been 

prospectively recruited to a cancer genetics registry at the Dana-Farber Cancer Institute 

(DFCI), Boston, MA. As previously described,17 we analyzed individuals age ≥18 years 

at the time of germline testing who had confirmed pathogenic/likely pathogenic germline 

variants (PGVs) in MLH1, MSH2, MSH6, PMS2, or EPCAM who were recruited between 

1/2000–3/2020 while receiving clinical LS care at the DFCI cancer genetics clinic. For 

LS families in whom multiple members were enrolled, we assigned proband status to 

the individual with the most comprehensive available clinical information. Clinical data 

were self-reported and reviewed by a genetic counselor and physician before being entered 
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into the Progeny (Progeny Genetics, Delray Beach, FL) software program. Medical chart 

review was conducted to abstract dermatologic data, including history of skin neoplasia (by 

formal pathology report and/or mention in a clinical note) and whether the individual had a 

documented history of having undergone formal dermatologic evaluation. Individuals with a 

documented skin neoplasm were counted as having seen a dermatologist at least once.

LS-associated skin neoplasms were defined as sebaceous adenomas, sebaceous carcinomas, 

sebaceous epitheliomas/sebaceomas, and keratoacanthomas. All other primary skin 

neoplasms were classified as non-LS-associated, including skin neoplasms otherwise not 

specified. LS-associated visceral malignancies were defined as colorectal, endometrial, 

ovarian, urinary tract, small bowel, gastric, pancreatic, biliary, and brain cancers. As 

previously described,17 family history of skin neoplasm was analyzed as a categorical 

variable (yes/no) and as a continuous variable by examining the number of affected first- 

and/or second-degree relatives from the same side of the family.

The study cohort was analyzed with descriptive statistics. Bivariate association analyses 

were conducted to compare individuals with LS-associated skin neoplasm versus those 

without, and those with non-LS-associated skin neoplasms and those without.

Variables that were significant in the bivariate association analysis of LS-associated skin 

neoplasms were considered for inclusion in multivariable analyses of both LS- and non-LS-

associated skin neoplasms. Multivariable logistic regressions were performed to examine 

the association between personal history of LS-associated and non-LS-associated skin 

neoplasms with the aforementioned significant clinical factors. LS carriers with MSH2 and 

EPCAM PGVs were analyzed in aggregate as were MSH6 and PMS2 PGVs due to sample 

size and the genes’ comparable penetrance. Odds ratios (OR) summarized the degree of 

association, and 95% confidence intervals (CI) were reported. We considered associations to 

be statistically significant at alpha <0.05 (two-sided). Analyses were conducted in R version 

4.0.1 (R Foundation for Statistical Computing, Vienna, Austria).

Missing age at germline testing data were imputed with the following priority: 1) latest 

age at diagnosis of any LS cancers (maximum age at diagnosis), 2) current age or age at 

death, and 3) estimated current age. Missing race data were classified as “unknown” in the 

multivariable analysis.

The study was approved by the Dana-Farber/Harvard Cancer Center Institutional Review 

Board (Boston, MA).

RESULTS

607 individuals with LS PGVs were included in the study cohort, 413 (68.0%) of whom 

were female and 501 (82.5%) of whom were white. Median age at germline testing was 

50.0 years (IQR 39.5–61.0). 59.8% (363/607) of individuals had a personal history of 

a LS-associated visceral malignancy, the most common of which was colorectal cancer 

(34.8%, 211/607). 353/607 (58.2%) LS carriers had documentation in the medical record of 

having had formal evaluation by a dermatologist.
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128/607 (21.1%) LS carriers had any skin neoplasm, including 56 (9.2%) with LS-

associated skin neoplasms, 91 (15.0%) with non-LS-associated skin neoplasms, and 19 

(3.1%) with both- LS and non-LS-associated skin neoplasms (Table 1). Median age at 

first skin neoplasm was 54.0 years (range 25–79). 38/128 (29.7%) LS carriers with skin 

neoplasms had no history of LS-associated visceral malignancy. Age at diagnosis data were 

available for 39/43 LS carriers with a personal history of both LS-associated skin neoplasm 

and LS-associated visceral malignancy, of whom 8/39 (20.5%) had their first skin neoplasm 

concurrent (n=2) or prior to (n=6) their first visceral malignancy.

Of the 128 LS carriers with any skin neoplasm, 36 (28.1%) had multiple histologic types of 

skin neoplasms. The most common type of skin neoplasm was basal cell carcinoma (43.0%, 

55/128), followed by sebaceous adenoma (34.4%, 44/128) and squamous cell carcinoma 

(27.3%, 35/128) (Table 2). Other skin neoplasms included melanoma (13.3%, 17/128), 

sebaceous carcinoma (10.9%, 14/128), sebaceous epithelioma/sebaceomas (5.5%, 7/128), 

keratoacanthoma (3.1%, 4/128), and Merkel cell carcinoma (0.8%, 1/128). One patient with 

melanoma and one with Merkel cell carcinoma had regional lymph node metastases, but no 

others had documented metastatic disease.

The 128 LS carriers with skin neoplasia had a total of 268 skin neoplasms, 97 of which 

were LS-associated and 171 of which were non-LS-associated. Anatomic location was 

documented for 169/268 (63.1%) skin neoplasms. For sebaceous adenomas, sebaceous 

epitheliomas/sebaceomas, and keratoacanthomas, the most common anatomic location was 

the face, while for sebaceous carcinomas, the most common location was the trunk (Figure 

1). For non-LS-associated skin neoplasms, the most common anatomic location for basal 

and squamous cell carcinomas was the face, and for melanoma was the trunk.

On bivariate association analysis, individuals with LS-associated skin neoplasms were 

significantly more likely to be male, older at germline testing, and to have MSH2/EPCAM 
PGVs, compared to those without LS-associated skin neoplasms (Table 1). They were also 

significantly more likely to have a personal and/or family history of various LS-associated 

malignancies, including LS-associated skin neoplasms (Table 1). On bivariate association 

analysis, patients with non-LS skin neoplasms were significantly more likely than those 

without non-LS skin neoplasms to be older at time of germline testing and to have a personal 

and/or family history of certain LS-associated malignancies.

On multivariable analysis, personal history of LS-associated skin neoplasm was significantly 

associated with male sex (OR 2.44, 95% CI 1.30–4.57), increasing age (OR 1.77 per 10 

years, 95% CI 1.36–2.32), race (OR 0.09 for unknown race, 95% CI 0.01–0.72; reference: 

white race), MLH1 PGVs (OR 6.67, 95% CI 2.33–19.13; reference: MSH6/PMS2 PGVs), 

MSH2/EPCAM PGVs (OR 15.33, 95% CI 5.95, 39.45; reference: MSH6/PMS2 PGVs), 

and personal history of non-LS skin neoplasms (OR 2.69, 95% CI 1.33–5.46) (Table 3). 

There were no significant associations between personal history of LS-associated skin 

neoplasm and either personal history of LS-associated visceral cancer or number of first-/

second-degree relatives with LS-associated skin neoplasms.

Zhong et al. Page 4

J Am Acad Dermatol. Author manuscript; available in PMC 2024 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



On multivariable analysis, personal history of non-LS-associated skin neoplasms was 

significantly associated with age (OR 1.79 per 10 years, 95% CI 1.45–2.20), number of first- 

and second-degree relatives with non-LS skin neoplasms (OR 1.60 per first-/second-degree 

relative, 95% CI 1.19–2.16), and personal history of LS skin neoplasms (OR 2.47, 95% 

CI 1.23–4.97) (Table 4). Personal history of non-LS-associated skin neoplasms was not 

significantly associated with race, sex, MLH1 or MSH2/EPCAM PGVs, or personal history 

of LS-associated visceral cancers.

DISCUSSION

The Muir-Torre Syndrome was first described in 1967 separately by Muir and Torre when 

they observed patients with multiple sebaceous carcinomas and bowel cancer.18,19 In 1981, 

Lynch and colleagues identified MTS to be a phenotypic variant of what is now known as 

LS.20 Since then, skin neoplasms have become a well-recognized manifestation of LS, yet 

little is known about patient-specific factors that predict for their development. In this study 

of more than 600 LS carriers with extensive clinical/family history data supported by formal 

medical record review, we found that LS-associated skin neoplasms (sebaceous neoplasms 

and keratoacanthomas) were significantly and independently associated with male sex, 

older age, white race, MLH1 PGVs, MSH2 PGVs, and personal history of non-LS skin 

neoplasms. We also examined the prevalence and clinical associations of skin neoplasms 

not classically linked to LS/MTS, which has not been extensively studied in the literature to 

date.

We found that 21% of individuals in our cohort had a history of skin neoplasia, thereby 

making skin neoplasms the third most common form of malignancy/neoplasm in these LS 

carriers, behind colorectal and endometrial cancers. Of LS carriers with both cutaneous and 

visceral malignancies for whom we had available age data, >20% had a LS-associated skin 

neoplasm (sebaceous neoplasms and/or keratoacanthomas) precede or coincide with their 

first LS-associated visceral malignancy. Additionally, nearly 30% of LS carriers with a skin 

neoplasm lacked any LS-associated visceral malignancy. This highlights that skin neoplasms 

are common, important, and sometimes early or only manifestations of LS. Our findings also 

highlight gaps in dermatologic care for LS carriers, with 42% having had no documented 

care with a dermatologist in their medical chart. As such, the 21% of LS carriers with 

skin neoplasia may actually underestimate of the true prevalence, since those without prior 

dermatologic care may have undetected skin neoplasms.

In this study of >600 genetically confirmed LS carriers, 9.2% had sebaceous neoplasia 

and/or keratoacanthomas, thereby classifying them as having the MTS subtype of LS. This 

is on the high end of prevalence estimates (5–9%) from prior smaller studies, possibly due 

to the systematic medical record review performed in this study, including review of primary 

pathology reports.5,6 Additionally, prior data have suggested that specific clinical factors 

may predict for sebaceous neoplasms in LS carriers, including MSH2 PGVs, and personal 

histories of colorectal, endometrial, ovarian, and pancreatic cancers (all of which themselves 

are increased in individuals with MSH2 PGVs).4,5,21 The large study population, including 

PGV carriers of all 5 LS genes, was a key strength that allowed us to control for numerous 

clinical variables, including LS gene, sex, age, race, personal and family history, so as to 
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better understand the relative contribution of each factor to an individual’s likelihood of 

cutaneous neoplasm. While we found that carriers with LS-associated skin neoplasms were 

more likely to have colorectal, endometrial, gastric, and urinary tract cancers on bivariate 

analysis, this likely reflects the association of MSH2 PGVs with certain visceral cancers as 

well as sebaceous cancers, rather than a direct link between sebaceous cancers and certain 

visceral malignancies.

In the general population, sporadic sebaceous neoplasms are most commonly identified in 

the head, face, and neck region.22,23 Consistent with this, 75% of the sebaceous adenomas in 

this cohort were on the face. However, two-thirds of the sebaceous carcinomas in this cohort 

were located on the trunk, consistent with previous data suggesting that LS-associated 

sebaceous neoplasms are more likely to be in anatomic locations below the head/neck.21,24 

Additionally, more than 60% of the non-LS-associated skin neoplasms in this cohort were 

also located below the head/neck, all of which emphasize the importance of a full body 

dermatologic evaluation for all individuals with LS.

Another strength is that we examined clinical factors that may predict for non-sebaceous 

neoplasms in patients with LS, not just LS-associated skin neoplasms. Although such 

non-LS-associated skin neoplasms were common in this large population of LS carriers, 

we found only weak associations with various clinical factors on multivariable analyses. 

The increased risk of having a LS-associated skin neoplasm with a personal history of a non-

LS-associated skin neoplasm, and vice versa, may reflect increased dermatologic screening 

in these patients, increased risk (e.g., UV exposure) that predisposes to both LS- and 

non-LS-associated skin neoplasms,25 or LS playing an etiologic role in the pathogenesis of 

each type of skin neoplasm. While there are reports of MSI-high/MMR-deficient squamous 

cell carcinomas and other skin malignancies in individuals with LS,15,16,26,27 we did not 

have such molecular data and were unable to assess whether these are more common in 

LS carriers versus non-carriers. In general, the percentage of participants in our cohort with 

melanoma (17/607, 2.8%) and squamous or basal cell cancers (77/607, 12.7%) are within 

the range of population-level data, where the cumulative risk of developing melanoma by 

age 75 is 2.05%, squamous cell cancer is 4–14%, and basal cell cancer is 23–39%.28–30 In 

the future, somatic sequencing of cutaneous neoplasms may help further elucidate the role of 

LS in predisposing to other cutaneous malignancies.

There is currently no accepted standard-of-care regarding dermatologic surveillance for 

LS carriers. The National Comprehensive Cancer Network recommends that LS carriers 

“Consider skin exam every 1–2 years with a health care provider skilled in identifying Lynch 

syndrome-associated skin manifestations.7 Age to start surveillance is uncertain and can 

be individualized.” The American Society of Clinical Oncology, on the other hand, does 

not specifically comment on dermatologic management, but instead states “surveillance is 

not recommended” for LS-associated cancers other than colorectal, endometrial, ovarian, 

and gastric cancer, though “may be considered in the context of family history.”12 

Other professional society LS clinical practice guidelines, including those from the 

European Society for Medical Oncology,11 the American College of Gastroenterology,13 

and others8–10 lack any mention of dermatologic surveillance.
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Limitations of this study include its single-center design, lack of Fitzpatrick skin-type and 

UV exposure data, and limited racial diversity. Since lighter skin phototypes are associated 

with squamous and basal cell carcinomas, these may be overrepresented in this cohort, 

although multivariable analysis found no significant association between race and non-LS-

associated skin neoplasms. This analysis lacked a validation cohort so the associations 

identified should be considered hypothesis-generating rather than proven risk factors. We 

acknowledge possible ascertainment bias, in that individuals undergoing dermatologic 

evaluation are more likely to be diagnosed with skin neoplasms. Finally, some patients 

received dermatologic care outside of our institution, and data on location and age of skin 

neoplasms may have been incomplete.

These data from >600 LS carriers demonstrate that certain carriers may be at particular risk 

for developing LS-associated skin neoplasms (e.g., males, MLH1 and EPCAM/MSH2 PGV 

carriers, personal history of non-LS-associated skin neoplasms) and thus likely to benefit 

from regular dermatologic surveillance. Skin neoplasms were seen in LS carriers as young 

as age 25, suggesting that surveillance should begin early in adulthood, especially given the 

need to counsel for behaviors that can reduce the risk of future UV-induced skin neoplasms. 

Given the high overall prevalence of skin neoplasms, our data support the notion that all LS 

carriers should consider regular full-body skin examination as part of routine preventative 

LS care.
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Capsule Summary

• While Lynch syndrome is known to increase risks of cutaneous neoplasia, the 

data from this analysis demonstrate that cutaneous neoplasms are the third 

most common malignancy identified in Lynch syndrome, after colorectal and 

endometrial cancers.

• Regular dermatologic surveillance should be considered for all individuals 

with Lynch syndrome.
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Figure 1. Anatomic location of skin neoplasms (N=268, where N is number of skin neoplasms) in 
128 individuals with Lynch syndrome and skin neoplasms
1Lynch-associated skin neoplasms are defined as sebaceous neoplasms and 

keratoacanthomas
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Table 1:

Clinical characteristics of a cohort of individuals with Lynch syndrome

Entire 
cohort

(n=607)

Participants 
with Lynch-

associated skin 
neoplasm1

(n=56)

Participants 
without Lynch-
associated skin 

neoplasm1
(n=551)

Participants 
with non-

Lynch-
associated skin 

neoplasm
(n=91)

Participants 
without non-

Lynch-
associated skin 

neoplasm
(n=516)

N (%) N (%) N (%) p-value N (%) N (%) p-value

Female 413 (68.0) 29 (51.8) 384 (69.7) 0.010 63 (69.2) 350 (67.8) 0.903

Male 194 (32.0) 27 (48.2) 167 (30.3) 28 (30.8) 166 (32.2)

Median age at 
germline testing, 
years (IQR)

50.0 (39.5–
61.0)

55.5 (48.0–66.2) 50.0 (39.0–60.0) 0.001 60.0 (51.0–67.0) 49.0 (38.0–59.0) <0.001

Race

  White 501 (82.5) 53 (94.6) 448 (81.3) 0.132 81 (89.0) 420 (81.4) 0.177

  Black 11 (1.8) 0 11 (2.0) 0 11 (2.1)

  Asian/Pacific 
Islander

15 (2.5) 1 (1.8) 14 (2.5) 1 (1.1) 14 (2.7)

  Other 19 (3.1) 1 (1.8) 18 (3.3) 0 19 (3.7)

  Missing 61 (10.0) 1 (1.8) 60 (10.9) 9 (9.9) 52 (10.1)

Lynch syndrome 
gene with pathogenic 
variant

  MLH1 137 (22.6) 13 (23.2) 124 (22.5) <0.001 22 (24.2) 115 (22.3) 0.927

  MSH2 180 (29.7) 36 (64.3) 144 (26.1) 28 (30.8) 152 (29.5)

  MSH6 145 (23.9) 7 (12.5) 138 (25.0) 20 (22.0) 125 (24.2)

  PMS2 138 (22.7) 0 138 (25.0) 21 (23.1) 117 (22.7)

  EPCAM 7 (1.2) 0 7 (1.3) 0 7 (1.4)

Personal history of 
any Lynch-associated 
visceral malignancy 363 (59.8) 43 (76.8) 320 (58.1) 0.006 62 (68.1) 301 (58.3) 0.083

  Colorectal cancer 211 (34.8) 27 (48.2) 184 (33.4) 0.038 36 (39.6) 175 (33.9) 0.340

  Endometrial 

cancer*
129/413 

(31.2)*
15/29 (51.7)* 114/384 (29.7)* 0.021 27/63 (42.9)* 102/350 (29.1)* 0.038

  Ovarian cancer* 30/413 

(7.3)*
2/29 (6.9)* 28/384 (7.3)* 1.000 10/63 (15.9)* 20/350 (5.7)* 0.014

  Urinary tract 
cancer

27 (4.4) 8 (14.3) 19 (3.4) 0.002 8 (8.8) 19 (3.7) 0.047

  Small bowel 
cancer

10 (1.6) 1 (1.8) 9 (1.6) 1.000 2 (2.2) 8 (1.6) 0.651

  Gastric cancer 9 (1.5) 3 (5.4) 6 (1.1) 0.042 0 9 (1.7) 0.369

  Pancreatic cancer 10 (1.6) 0 10 (1.8) 0.610 2 (2.2) 8 (1.6) 0.651

  Hepatobiliary 
cancer

5 (0.8) 2 (3.6) 3 (0.5) 0.070 1 (1.1) 4 (0.8) 0.557

  Brain cancer 4 (0.7) 0 4 (0.7) 1.000 0 4 (0.8) 1.000

Family history 
of Lynch-associated 

neoplasm**
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Entire 
cohort

(n=607)

Participants 
with Lynch-

associated skin 
neoplasm1

(n=56)

Participants 
without Lynch-
associated skin 

neoplasm1
(n=551)

Participants 
with non-

Lynch-
associated skin 

neoplasm
(n=91)

Participants 
without non-

Lynch-
associated skin 

neoplasm
(n=516)

N (%) N (%) N (%) p-value N (%) N (%) p-value

  Any Lynch-
associated skin 
neoplasm

33 (5.4) 9 (16.1) 24 (4.4) 0.002 9 (9.9) 24 (4.7) 0.073

  Colorectal cancer 405 (66.7) 46 (82.1) 359 (65.2) 0.011 66 (72.5) 339 (65.7) 0.228

  Endometrial 
cancer

219 (36.1) 24 (42.9) 195 (35.4) 0.307 31 (34.1) 188 (36.4) 0.723

  Ovarian cancer 72 (11.9) 5 (8.9) 67 (12.2) 0.664 11 (12.1) 61 (11.8) 1.000

  Urinary tract 
cancer

126 (20.8) 18 (32.1) 108 (19.6) 0.037 27 (29.7) 99 (19.2) 0.035

  Small bowel 
cancer

21 (3.5) 5 (8.9) 16 (2.9) 0.036 6 (6.6) 15 (2.9) 0.110

  Gastric cancer 69 (11.4) 8 (14.3) 61 (11.1) 0.505 11 (12.1) 58 (11.2) 0.858

  Pancreatic cancer 64 (10.5) 5 (8.9) 59 (10.7) 0.822 8 (8.8) 56 (10.9) 0.711

  Hepatobiliary 
cancer

31 (5.1) 2 (3.6) 29 (5.3) 1.000 5 (5.5) 26 (5.0) 0.798

  Brain cancer 15 (2.5) 0 15 (2.7) 0.383 1 (1.1) 14 (2.7) 0.711

*
Denominator includes female participants only

**
Family history in any first- and/or second-degree relative

1
Lynch-associated skin neoplasms are defined as sebaceous neoplasms and keratoacanthomas

IQR = interquartile range
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Table 2:

Number of Lynch syndrome carriers (N) with specific skin neoplasms

Type of skin neoplasm N=607 (%)

No skin neoplasm 479 (78.9)

Any Lynch-associated skin neoplasm1 56 (9.2)

 Sebaceous adenoma 44 (7.2)

 Sebaceous carcinoma 14 (2.3)

 Sebaceous epithelioma 7 (1.2)

 Keratoacanthoma 4 (0.7)

Any Non-Lynch-associated skin neoplasm 91 (15.0)

 Basal cell carcinoma 55 (9.1)

 Squamous cell carcinoma 35 (5.8)

 Melanoma 17 (2.8)

 Merkel cell carcinoma 1 (0.2)

 Unspecified skin neoplasm 3 (0.5)

1
Lynch-associated skin neoplasms are defined as sebaceous neoplasms and keratoacanthomas
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Table 3:

Multivariable analysis of clinical factors associated with personal history of Lynch syndrome-associated skin 

neoplasms

Odds Ratio 95% CI p-value

Male sex (ref: female) 2.44 (1.30, 4.57) 0.005

Age 1.77 (per decade) (1.36, 2.32) <0.001

Race (ref: white)

 Non-white 0.42 (0.09, 1.93) 0.266

 Unknown 0.09 (0.01, 0.72) 0.023

MMR gene with pathogenic germline variant (ref: MSH6/PMS2)

 MLH1 6.67 (2.33, 19.13) <0.001

 MSH2/EPCAM 15.33 (5.95, 39.45) <0.001

Personal history of LS-associated visceral malignancy 1.57 (0.77, 3.23) 0.217

Number of 1st/2nd degree relatives with LS skin neoplasms 1.65 (per relative) (0.79, 3.47) 0.186

Personal history of non-LS skin neoplasm 2.69 (1.33, 5.46) 0.006
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Table 4:

Multivariable analysis of clinical factors associated with personal history of non-Lynch syndrome-associated 

skin neoplasms

Odds Ratio 95% CI p-value

Male sex (ref: female) 0.82 (0.49, 1.39) 0.459

Age 1.79 (per decade) (1.45, 2.20) <0.001

Race (ref: white)

 Non-white 0.19 (0.03, 1.44) 0.108

 Unknown 0.85 (0.38, 1.90) 0.686

MMR gene with pathogenic germline variant (ref: MSH6/PMS2)

 MLH1 1.91 (1.00, 3.66) 0.050

 MSH2/EPCAM 1.25 (0.67, 2.32) 0.479

Personal history of LS-associated visceral malignancy 1.06 (0.63, 1.80) 0.819

Number of 1st/2nd degree relatives with non-LS skin neoplasms 1.60 (per relative) (1.19, 2.16) 0.002

Personal history of LS-associated skin neoplasm 2.47 (1.23, 4.97) 0.011

1
Lynch-associated skin neoplasms are defined as sebaceous neoplasms and keratoacanthomas
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