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Abstract N

Genetic factors play an important role in shaping the biologic characteristics of malignant tumors, especially in young patients. We |
aimed to determine the clinicopathologic features of endometrial cancer (EC) in patients younger than 50 years with a family history of
cancer.

Overall, 229 patients with EC, including 40 with a positive family history of cancer (PFH) and 189 with a negative family history of
cancer (NFH), were enrolled in this case—control study. The family history of cancer in a 2-generation pedigree was recorded for the
PFH group. Clinicopathologic features such as menarche age, body mass index, personal cancer history, grade, and histologic type
were compared between the 2 groups. Mismatch repair (MMR) proteins including MLH1, PMS2, MSH2, and MSHG6 were assessed
by immunohistochemistry (IHC) in surgical samples. Univariate (Pearson Chi-squared test, Fisher exact test, T test, Wilcoxon rank
sum test, logistic regression) statistics and stepwise multivariate logistic regression were used to identify factors associated with PFH
in the analysis.

Among young patients with EC, the PFH group had younger age-of-onset age of endometrial cancer (<40 years) (odds ratio [OR] =
2.21, 95% confidence interval [95% ClIJ: 1.01-4.82) than the NFH group. The proportion of overweight/obese patients was high in
both the NFH (58.7%) and PFH (80%) groups. Colorectal, lung, endometrial, breast, and hepatocellular carcinoma accounted for
58.6% of all cancer types among 1st- and 2nd-degree relatives. Additionally, 19.2% of patients displayed deficiency in at least 1
MMR protein, with a significantly higher proportion of MMR protein deficiency in the PFH group than in the NFH group (adjusted OR =
4.81, 95% Cl: 2.14-8.83).

Clinicopathologic features differ for young patients with EC with and without a family history of cancer. Surveillance of age-of-onset
and family history of endometrial cancer, reduction of barriers to healthy lifestyles, and development of risk-appropriate Lynch
syndrome screening tools, such as IHC, are needed for these women in Shanghai and other developing cities in China.

Abbreviations: BMI = body mass index, 95% Cl = 95% confidence interval, EC = endometrial cancer, FDRs = 1st-degree
relatives, FIGO = International Federation of Gynecology and Obstetrics, IHC = immunohistochemistry, LS = Lynch syndrome, MMR
= mismatch repair, NFH = negative family history of cancer, OR = odds ratio, PFH = positive family history of cancer, proMMR— =the
proband had a deficient MMR protein expression, proMMR+ = the proband had a positive MMR protein expression, SDRs = 2nd-

degree relatives, VIFs = variance inflation factors.

Keywords: clinicopathologic features, endometrial cancer, family history of cancer, younger than 50 years

Editor: Ziyuan Zhou.

This study was supported by grants from the Project of Shanghai Municipal
Science and Technology Committee (no 16411953500).

The authors have no conflicts of interest to disclose.

@School of Public Health, Fudan University, ©® Obstetrics and Gynecology Hospital
of Fudan University, © Ruijin Hospital, Shanghai Jiaotong University School of
Medicine, Shanghai, China.

*Correspondence: Weiwei Feng, Department of Gynecology, Obstetrics and
Gynecology Hospital of Fudan University, 419 Fangxie Road, Shanghai 2000171,
China (e-mail: wfeng7347@aliyun.com); Jinming Yu, Institute of Clinical
Epidemiology, Key Laboratory of Public Health, Safety (Ministry of Education),
School of Public Health, Fudan University, 130 Dongan Road, Shanghai 200032,
China (e-mail: jmy@fudan.edu.cn).

Copyright © 2018 the Author(s). Published by Wolters Kluwer Health, Inc.

This is an open access article distributed under the Creative Commons
Attribution License 4.0 (CCBY), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.

Medicine (2018) 97:43(e12968)
Received: 8 April 2018 / Accepted: 2 October 2018
http://dx.doi.org/10.1097/MD.0000000000012968

1. Introduction

Endometrial cancer (EC) is the Sth most common cancer in women,
and nearly 11.7% of the cases occur in China.!"* The incidence of
EC has steadily increased in the past 10 years in China; the age-
standardized incidence rates increased from 3.9/10° in 2003 to 5.6/
10%in2007 based on 32 Chinese cancer registries, and the incidence
in some areas, such as Shanghai, increased to as high as 14.7/10° in
2013.3* In developed areas of China, EC has supplanted cervical
cancer and ranks 1st among gynecologic malignancies. An
estimated 63,400 new cases of uterine corpus cancer (the majority
of cases were EC) occurred in 2015, with an annual percentage
change in the incidence rate of 3.7% during 2000 to 2011 from a
study involving 72 Chinese cancer registries..”) EC occurs primarily
in postmenopausal women older than 60 years. However, during
the past decade in China, EC incidence has rapidly increased for
women 30 to 35 years of age, and nearly 10% to 15% of EC cases
occurred in women aged 50 years or younger.!®”! Young women
with EC have thus posed a challenge to gynecologic oncologists and
public health experts in China.
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The EC in young women with a positive family history of
cancer or personal history of synchronous/metachronous cancer
can be indicative of Lynch syndrome (LS), which is caused by
germline mutations in the mismatch repair (MMR) genes
MLH1, MSH2, MSH6, and PMS2.371% Current criteria, such
as the Amsterdam II and revised Bethesda guidelines, depend on
analyzing a detailed family history of cancer.'™? From a
clinical standpoint, a family history can be a very powerful risk
assessment tool and can either significantly increase or decrease
the concern for LS.!"* In China, whether young women with EC
with a positive family history of cancer have unique
clinicopathologic and MMR protein features relative to women
with no family history is not well studied. Studies focused on
women with EC and a family history of cancer are mostly based
on Caucasian populations and can be classified into the
following types: estimating the association between family
history and risk of EC''* ! screening the EC cases for LS risk
by gathering family history data to compare with immunohis-
tochemical (IHC) testing, microsatellite instability testing, or
genetic testing results.[®'®!7! Few studies have reported the
clinicopathologic features and universal THC screening of
Chinese women aged 50 years or younger. Considering the
ethnic differences in patients with EC, to provide clues for
interventions in young women with EC as well as for the
prevention of EC in family members, this hospital-based case—
control study was designed in the largest Obstetrics and
Gynecology Hospital in China. Investigation and assessment of
a 2-generation pedigree and a wuniversal screening with
immunohistochemistry were conducted, and data on the
reproductive health and pathologic features of patients were
obtained to compare the clinicopathologic features of patients
with or without a family history of cancer.

2. Materials and methods

2.1. Setting and population

This case—control study was approved by the Ethics Committee
of Obstetrics and Gynecology Hospital of Fudan University. Data
from patients with newly diagnosed EC between November 1,
2014, and October 31, 2016, were reviewed. Eligibility criteria
included the following: patients undergoing a surgical hysterec-
tomy, patients with histologically confirmed EC of any histologic
subtype (including endometrioid, serous, mucinous mixed, clear
cell carcinoma, and so on) and any International Federation of
Gynecology and Obstetrics (FIGO) (2014) stage, and patients
aged 50 years or younger. Informed consent was obtained from
all eligible subjects. Of the 261 individuals who fulfilled the
selection criteria, 21 individuals were lost to follow-up because of
treatment elsewhere, and 11 individuals refused to participate in
the study. Finally, a total of 229 patients with EC were included
in the study (Fig. 1). The individuals were classified into a case or
control group based on their family history of cancer [40 women
with a positive family history of cancer (PFH) in the case group
and 189 women with a negative family history of cancer (NFH) in
the control group].

2.2. Medical records

The demographic and clinical information of patients, including
age at the time of diagnosis, body mass index (BMI),
complications (such as diabetes and hypertension), histologic
features (such as the histologic type, grade, status of myometrial
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invasion, lymph node metastasis, and international FIGO stage),
was collected from medical records.

2.3. Questionnaire

All individuals were interviewed during their hospital stay or 1 to
3 months after surgery using a structured questionnaire. The
questionnaire consisted of the following 3 sections and a total of
15 items developed by a group of 5 gynecologic oncology experts:
(I) Reproductive history, including the history of abortion,
gravidity, parity, contraception, and menarche. (II) Personal
history of cancer, including the type of cancer (except EC) and the
age of onset. (III) Family history of cancer in 1st-degree relatives
(FDRs; parent, sibling, child of the patient) and 2nd-degree
relatives (SDRs; maternal or paternal grandmother or grandfa-
ther or aunt or uncle, etc.). For each patient with EC, a specifically
trained research investigator took approximately 10 to 15
minutes to complete a face-to-face interview in an outpatient
clinic/ward to collect data on the family history of cancer with a
detailed 2-generation pedigree. If the detailed information was
not obtained, a standardized telephone interview was conducted
by trained research nurses to collect a detailed family history of
cancer as a complementary method to the face-to-face interview
(83 individuals had telephone interviews). Relatives were
interviewed for confirmation of the family history of cancer.
Questionnaire-aided interviews and medical records review
occurred independently.

2.4. Immunohistochemistry

A universal IHC screening was performed for MMR proteins in
subjects. All IHC analysis results were interpreted by specialized
gynecologic pathologists.

The THC staining of MMR proteins such as MLH1, MSH2,
MSH6, and PMS2 was carried out on histologic EC sections.
Testing was performed with a Leica Bond Max detection system
using the following monoclonal antibodies: MLH1 (DAKO-
ES0S5), PMS2 (DAKO-EPS1), MSH2 (DAKO-FE11), and MSH6
(DAKO-EP49). Nuclear labeling of MLH1, PMS2, MSH2, and
MSHES6 in the presence of an internal positive control of normal
lymphocytes and/or stromal cells was considered positive
staining. Negative expression of MLH1, PMS2, MSH2, or
MSHE6 staining in epithelial cancer cells was considered deficient,
while positivity of at least a portion of the cancer cells (more than
5%) was considered intact expression (Fig. 2).

2.5. Statistical analysis

Continuous variables were reported as mean +standard devia-
tion if normally distributed and as median (interquartile range) if
non-normally distributed. Demographics, reproductive health,
clinicopathology characteristics, and MMR protein expression
between the NFH and PFH groups were compared. Two sample
Student ¢ tests were used for normally distributed continuous
variables, Wilcoxon rank sum tests for non-normally distributed
continuous variables, Pearson Chi-squared tests or Fisher exact
tests for categorical variables. BMI was classified according to
World Health Organization Asia-Pacific criteria.® Variance
inflation factors (VIFs) were used to assess multicollinearity, and
a VIF >4 was considered evidence of multicollinearity. Crude
odds ratios (ORs) using maximum likelihood estimates were
estimated by univariate logistic regression models. A multivariate
stepwise logistic regression was performed for adjusted ORs.
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Figure 1. The flowchart of the participants.

Variables in the stepwise multivariate logistic analysis included
age-of-onset of endometrial cancer, BMI, age of menarche,
personal history of cancer, FIGO stage, cervical involvement and
the expression of MMR protein. A P-value <.05 was considered
statistically significant. All analyses were performed using SAS
software using SAS 9.4 version (SAS Institute, Inc, Cary, NC).

2.6. Ethical approval

This study was approved by the Institutional Ethics Committee of
the Obstetrics and Gynecology Hospital of Fudan University.

3. Results

Forty patients in the PFH group reported 60 FDRs or SDRs with
cancer (Table 1). Twenty-six relatives were from the families in
which the proband had a deficient MMR protein expression
(proMMR—), and 34 relatives were from the families in which
the proband had a positive MMR protein expression (proMMR
+). Lung (26.5%), breast (14.7%), and hepatocellular (11.8%)
carcinoma were the most common cancer types in relatives from
proMMR+ families, while colorectal cancer (50%) was the top
cancer type in relatives from proMMR — families. The proportion
of family history of cancer was higher in proMMR — families (21/
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Figure 2. Abnormal mismatch repair protein immunohistochemistry. Two endometrial cancer cases, the 1st showing loss of MSH2 expression (A) and loss of
MSHS6 (B) in the tumor cell nuclei, compared with the positively staining adjacent stromal cell (yellowish-brown) and retention of expression of MLH1 (C) and PMS2
(D). The 2nd endometrial cancer case displays loss of MLH1 expression (E), compared with retention of expression of MSH6 (F). All photomicrographs taken at

magnification: x200.

26, 80.7%) than in FDRs in proMMR+ families (23/34, 67.6%).
Thirteen relatives (50%) in proMMR— families were diagnosed
with colorectal cancer, and the rate was approximately 2.9% in
proMMR+ families (P<.05). No significant differences were
found in the distribution of EC between the proMMR+ and
proMMR— families.

Reproductive health history and the clinicopathology charac-
teristics of patients are shown in Table 2. The Median (25%,

75%) age was 44 (38 and 46) years for the NFH group and 46 (41
and 49) years for the PFH group. The proportion of younger
patients (age < 40 years) was 40% (16/40) in the PFH group and
22.8% in the NFH group (P=.023). Twenty percent (8/40) of
patients in the PFH group reported menarche at age < 12 years,
and this proportion was as low as 8.2% in the NFH group
(P=.024). The proportion of obese was 9.5% in NFH group and
5.0% in PFH group, respectively, (P=.396). Regarding patho-
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Demographic, reproductive health, and clinicopathology charac-
teristics information of patients in the NFH and PFH groups.

Relatives with respect to proMMR+ families proMMR— families NFH group PFH group
proband (N=60) (N=34) (N=26) P Characteristics (N=189) (N=40) P
Relatives distribution Demographics
1st-degree relatives 23 (67.6) 21 (80.8) 255 Age of onset, y
2nd-degree relatives 11 (32.4) 5(19.2 Age < 40 43 (22.8) 16 (40.0) 023
Age, y 40<Age < 50 146 (77.2) 24 (60.0)
<50 10 (29.4) 14 (53.8) .056 Median (25%, 75%) 46 (41,49) 44 (38,46) 0184
>50 24 (70.6) 2 (46.2) BMI, kg/m?
Sex Underweight (BMI < 18.5) 5(3.3) 2 (6.7) 015
Female 20 (58.8) 14 (53.8) 700 Normal (18.5 < BMI<23) 57 (38.0) 4 (13.3)
Male 14 (41.2) 12 (46.2) Overweight (23 < BMI < 30) 0 (46.7) 22 (73.3)
Cancer Obese (BMI > 30) 8 (12.0) 2 (6.7)
Breast and reproductive 34 26 Median (25%, 75%) 23 9 (21.6, 27.1) 24.35 (23.4, 26.3) 663"
system Hypertension 45 (23.8) 5 (12.5) 112
Endometrial 2 (5.9 2(1.7) 1.000" Diabetes 23 (12.2) 4 (10.0) 691
Cervix 259 0(0.0) 501" Reproductive health
Breast 5(14.7) 2(1.7) 688" Gravidity
Digestive system 0 22 (11.6) 9 (22.5) .068
Colorectal 1.9 13 (50.0) <.001" >1 167 (88.4) 31 (77.5)
Gastric 388 13.8) 626" Abortion 102 (54.0) 21 (52.5) .866
Hepatocellular 4 (11.8) 0 (0.0 126" Menopause 21 (11.1) 2 (5.0 .385
Pancreatic 0 (0.0 13.8) 433" Age of menarche, y
Esophageal 0 (0.0) 2(1.7) 184" <12 14 8.2) 8 (20.5) 024
Nervous system >12 156 (91.8) 31 (79.5)
Brain 2 (5.9 13.8) 1.000" Mean + standard deviation 14.4+15 13.8+1.7 .039
Respiratory system Pathology characteristics
Lung 9 (26.5) 3(11.5) 152 Histological type
Other tumor Endometrioid 175 (92.6) 34 (85.0) 122
6 (17.6) 13.8) 126" No endometrioid 14 (7.4) 6 (15.0
] - ) i ) — Lymph node metastasis
proMMR+ = probandlwnh a positive MMR protein expression, proMMR— = proband with a deficient Negative 174 (92.1) 37 (92.5) 926
MMR protein expression. Positive 15 (7.9) 3(7.5)
Fisher exact test. ' '
Myometrial invasion
Negative 42 (22.2) 9 (22.5) 969
Positive 147 (77.8) 31 (77.5)
logic features, the majority of cases were endometroid histology Cervical Imvolvement
; o . . Negative 146 (77.3) 37 (92.5) 029
(higher than 85%), and the proportion of lymph node metastasis Positve 13 029) 305)
was no more than 8% in either group. Most EC cases were FIGO stage (2013) ' '
diagnosed at an early stage (FIGO stage I) in both groups (83.60- | 158 (83.6) 37 (92.5) 230
92.5%). The rate of cervical involvement was 7.5% (3/40) in the I 9 (4.8) 125
PFH group and 22.8% in the NFH group (P <.05) Il 22 (11.6) 2 (5.0
Next, we assessed MMR protein expression in the 2 groups Personal history of cancer
(Table 3). Of the 229 patients, 44/229 (19.2%) had deficiency No 180 (95.2) 34 (85.0) 029
in at least 1 MMR protein based on IHC analysis. Moreover, Yes 948 6 (15.0)
14.3% (27/189) of patients had deficient MMR expression in Personal history of other metachronous or synchronous cancer (N=15) .
the NFH group, while the proportion in the PFH group was Colorectal 0 4 (10.0 003
42.5% (17/40), which was nearly 3 times that in the NFH conned o g) e
group (P<.001) (Table 3). In the NFH group, the rate of Breast '0 1025
concurrent deficiency in MLH1 and PMS2 (4.2%) was similar Thyroid 3(1.6) O
to that in MSH2 and MSH6 (4.2% vs 3.2%). However, in the Lung 2(1.1) 0
PFH group, concurrent deficiency in MSH2 and MSH6 Others 3(1.6) 0

(22.5%) was more frequent than that in MLH1 and PMS2
(7.5%) (P<.001).

The association between family history of cancer and
clinicopathologic characteristics and MMR protein expression
are shown in Table 4. Though person history of other cancer and
cervical involvement were statistically significance differences
between the PFH and NFH groups in the univariate statistics, no
statistically significant difference in the adjusted ORs. However,
cases with EC in the PFH group had a higher risk of younger age-
of-onset of endometrial cancer (age <40) (adjusted OR=2.21
with 95% confidence interval [95% CI]: 1.01-4.82) than cases in

BMI = body mass index, NFH group = group with a positive family history of cancer, PFH group =
group with a negative family history of cancer.

" Wilkcon signed rank Test.

"Fisher exact test.

the NFH group in the stepwise multivariate logistic regression. In
addition, women in the PFH group had a 4.81 times (95% CI:
2.14-8.83) risk of MMR protein deficiency after adjusting for
related clinicopathologic variables in the multivariate logistic
models.
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Pattern of MMR protein deficiency in the NFH and PFH groups.

NFH group PFH group
MMR protein expression (N=189) (N=40) P
MMR Protein
Normal 162 (85.7) 23 (57.5) <.001
Deficient 27 (14.3) 17 (42.5)
Pattern of MMR protein deficiency (N=44)
Single protein deficiency
MSH6 6 (3.2) 2 (5.0) .631
MSH2 3(1.6) 0(0.0) 1.000
PMS2 2 (1.1) 1(2.5) 439
MLH1 1(0.5) 1(2.5) 319
Double protein deficiency
MSH2 and MSH6 6 (3.2 9 (22.5) <.001
MLH1 and PMS2 8 (4.2) 3(7.9) 412
Three protein deficiency
PMS2, MLH1, and MSH6 1(0.0) 1(2.5) 175
MLH1, PMS2, MSH2, and MSH6 1(0.5) 0(0.0) 1.000

MMR = mismatch repair, NFH group = group with a positive family history of cancer, PFH group =
group with a negative family history of cancer.

4. Discussion

Understanding the influence of family history and age-of-onset of
endometrial cancer will help to inform the clinical counseling and
screening of high-risk LS families.'*”! This study proposed a
universal IHC screening test of MMR protein and comprehensive
evaluation of family history of cancer for the Chinese young
(age <50) women with endometrial cancer. Our results indicate
that women in the PFH group had a statistically significantly
increased 2.21-fold (95% CI: 1.01-4.82) risk of younger age-of-
onset (aged>40) of endometrial cancer than patients in NFH
group. Young age-of-onset and family history of cancer, the clues
of selecting patients for enhanced screening, may be influence by
the same inherited factors. Whether only women with suggestive
of LS or all women diagnosed with endometrial cancer should be
screened for LS, continued to be debated. Universal screening of
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EC in individuals aged 50 years or younger has been suggested as
a cost-effective strategy.’®*°! However, Screening only patients
under the age of 50 would miss at least 50% of LS cases./*!!
Screening cases aged < 70 years also would have failed to identify
12.5% of patients who had LS.*?! The American College of
Obstetrics and Gynecology and the Society of Gynecologic
Oncology practice guidelines recommend that all women with
endometrial cancer should undergo comprehensive clinical
screening or molecular tumor-based testing.!*?! Screening based
on family history and young age-of-onset alone may be
inadequate in evaluating a patient for further testing for LS.

In this study, 40 (17.5%) out of 229 patients with EC had a
family history of cancer. Colorectal, lung, endometrial, breast, and
hepatocellular (58.6%) carcinoma were the main cancer types in
FDRs and SDRs with cancer. The proportion of FDRs with cancer
in proMMR — families was 13.1%, which was higher than that of
relatives in proMMR+ families (P<.05). One of the most
important reasons for these results might be the accumulation
of MMR -related genetic factors. However, 34 relatives with cancer
came from proMMR+ families, suggesting that the shared
environmental factors between family members or gene—environ-
mental interaction factors may play a role in the family history of
cancer. A sufficiently detailed family history of cancer is a useful
tool to allow the application of the LS criteria and further
assessment.”**! Thus, surveillance systems to capture sufficient
family history information and risk-appropriate screening behav-
iors should be implemented for young women with EC in China.

The study showed the loss of MMR protein expression was
reported in 44 (19.2%) patients with EC, which was within the
range (19-38%) reported in other studies.!*®*>*¢! This study did
not aim to determine the methodologies to identify LS, but the
loss of MMR protein expression was found to be associated with
an increased positive family history of cancer (adjusted OR=
4.81, 95% CI: 2.14-8.83). Although the mechanism of loss of
MMR protein expression in EC has not yet been fully confirmed,
MMR protein expression can be affected by germline mutations
or epigenetic modifications (such as promoter hypermethylation)
of MLH1.127?8] The concurrent loss of MSH2 and MSH6 in the
PFH group may suggest a risk for LS. However, the concurrent

Relationship between family history (positive vs negative) and clinicopathologic characteristics.

Characteristics Crude OR Adjusted OR
OR 95% Cl P OR 95% Cl P

MMR protein

Normal Reference Reference

Deficient 4.44 2.10-9.37 <.001" 4.81 2.14-8.83 <.001"
Age, y

40 < Age < 50 Reference Reference

Age < 40 2.26 1.10-4.64 0267 2.21 1.01-4.82 0467
Personal history of cancer

No Reference Reference

Yes 3.75 1.25-11.26 0187 2.44 0.73-8.20 150
FIGO stage (2013)

| Reference Reference

1] 0.60 0.29-1.24 71 0.66 0.31-1.39 273
Cervical involvement

Negative Reference Reference

Positive 0.28 0.081-0.94 0397 0.34 0.10-1.15 .082

The final variables in the stepwise multivariate logistic analysis include MMR protein expression, age, personal history of cancer, FIGO stage, cervical involvement.

Cl = confidence interval, MMR = mismatch repair, OR = odds ratio.
P<.01.
T P<.05.
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loss of MLH1 and PMS2, may be related to MLH1 and PMS2
gene mutations or MLH1 hypermethylation. Kimberly Resnick
thought ITHC evaluation of tumor specimens for MMR protein
expression after single gene sequencing for patients with
endometrial cancer is a cost-effective strategy for detecting
LS.*?! In China, restricted by the medical resources, IHC testing
of MMR protein were usually concentrated in tertiary urban
hospitals and largely performed according to the preferences of
clinicians in China. With support from medical insurance
providers, enhancing provider—patient knowledge of guide lines
and encouraging young patients with EC to undergo IHC
screening may be an effective strategy for overcoming barriers.
Further research is needed to investigate screening strategies for
LS in young women with EC in China.

Our study showed that a family history of cancer was not
correlated with gravidity, abortion, hypertension, FIGO stage, or
pathologic features. One of the possible explanations was that
sample size in our study might have been insufficient to detect
significance. Another explanation was the testing method was not
sensitive enough to detect the difference between the PFH and
NFH groups. However, nearly 80% of women in the PFH group
and 58.7% of women in the NFH group had a BMI of >23 kg/m?
(overweight/obese). Traditionally young patients with EC with a
family history of cancer may have a risk of being LS carriers. The
increased proportion of overweight/obese patients in both the
PFH and NFH groups indicates that LS risk does not fully explain
the age-of-onset of EC. BMI may be yet another risk for young
women to develop EC. Industrialization, fast-food diets and
socioeconomic development have resulted in dramatic increases
in BMLB%3U The prevalence of overweight/obesity is 37.1% in
urban residents, and 6.94% of EC cases have been attributed to
overweight or obesity in China.?%3%33! Thus, reducing barriers
to healthy lifestyles may be an urgent issue in China to prevent EC
in women aged 50 years or younger.

4.1. Limitation

Strengths of the study included prospective data and extensive
follow-up of MMR expression and family history of cancer.
There are some limitations in the study. All data were obtained
from one of the largest obstetrics and gynecology teaching
hospitals in China over the last 2 years, which may not represent
generalizable findings for China. However, the patients came
from 5 provinces, which may have decreased the variance at the
regional level. Another limitation was that the family history of
cancer was self-reported by the patients. Challenges in
communicating with family members may have led to recall
bias in the collection of family history of cancer, but the pedigree
from each proband was verified by their relatives during the
study.

5. Conclusion

Patients with a positive family history of cancer had a 2.21-times
increased risk of younger age-of-onset of endometrial cancer and
4.81-fold increased risk of MMR protein deficiency, which may
be partly related to specific genetic or environmental factors or
their interactions. Screening based on family history and young
patient age alone may be inadequate in evaluating a patient for
further testing for LS. Overweight/obesity is an urgent issue in
patients with EC aged 50 years or younger. Colorectal, lung,
endometrial, breast, and hepatocellular carcinoma accounted for
approximately 58.5% of all cancer cases in the 2-generation
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pedigree. Surveillance of age-of-onset of endometrial cancer and
family history of cancer, reduction of barriers to healthy lifestyles,
and development of risk-appropriate LS screening tools, such as
IHC methods, are needed for this subgroup of women in
Shanghai and other developing cities in China.
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