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H I G H L I G H T S

• We have developed a sensitive screening tool called brief Family History Questionnaire (bFHQ).
• It is a patient-administered screening test to identify women with endometrial cancer at risk for Lynch syndrome.
• bFHQ may be useful in identifying cancer patients who should undergo genetic assessment.
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Objective. The brief Family History Questionnaire (bFHQ) was developed to identify endometrial cancer
patients whose family histories suggest Lynch syndrome (LS). We compared the bFHQ, extended Family History
Questionnaire (eFHQ) and dictated medical records (DMRs) to determine which family history screening strat-
egy is superior in identifying LS in unselectedwomenwith newly diagnosed endometrial cancer that have under-
gone universal germline testing.

Methods. Prospective cohort study recruited women with newly diagnosed endometrial cancer to evaluate
screening strategies to identify LS. Participants completed bFHQ and eFHQ, had tumor assessedwith immunohis-
tochemistry (IHC) for mismatch repair proteins (MMR) and micro-satellite instability testing and underwent
universal germline testing for LS. The sensitivity, specificity, positive and negative predictive values (PPV, NPV)
were compared between the family history screening strategies as well as IHC.

Results. 118 of 182 eligible patients (65%) consented; 87 patients (74%) were evaluable with both family his-
tory and germline mutation status. Median age was 61 years (range 26–91). All 7 patients with confirmed LS
were correctly identified by bFHQ, compared to 5 and 4 by eFHQ and DMR, respectively. The sensitivity, specific-
ity, PPV and NPV values of bFHQwere 100%, 76.5%, 25.9% and 100%, respectively, performing similar to IHC test-
ing. While eFHQ was more specific than bFHQ (86.7% vs. 76.5%, P = 0.007), 2 cases of LS were missed.

Conclusions. The patient-administered bFHQ effectively identified women with confirmed LS and is a good
screening tool to triage women with endometrial cancer for further genetic assessment.

© 2014 Elsevier Inc. All rights reserved.
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Introduction

Lynch syndrome (LS) is an inherited cancer susceptibility syndrome,
characterized by familial clustering of cancers such as colorectal and
endometrial cancers. LS is inherited in an autosomal dominant fashion
with genetic defects in DNA mismatch repair genes (e.g., MLH1, MSH2,
MSH6, PMS2, TACSTDI/EPCAM) [1–7]. The lifetime risk of cancer in
patients affected with LS is 20–83% for colorectal cancer, 33–61% for en-
dometrial cancer, and 9–12% for ovarian cancer, in addition to other LS-
associated cancers, such as gastric, hepatobiliary, urinary tract, small
bowel, and brain cancers [8–12].

LS is one of the most commonly inherited cancer susceptibility syn-
dromes, accounting for 3% and 2.3% of unselected colorectal and endo-
metrial cancer patients, respectively [13–17]. The identification of LS
carriers is important, since appropriate colorectal cancer screening
and prophylactic gynecologic surgeries may provide survival benefits
[18–20]. In patients diagnosed with endometrial cancer, the identifica-
tion of LS is particularly significant, since endometrial cancer is the sen-
tinel cancer in 50–60% of patients [21,22], often with a lead-time of 8 to
10 years prior to the next cancer diagnosis [21]. In some studies, the
incidence of endometrial cancer has been found to exceed that for colo-
rectal cancer in women with LS [8,11,12].

In the absence of universal screening of endometrial cancer cases by
immunohistochemistry (IHC) for mismatch repair (MMR) protein
expression ormicrosatellite instability (MSI) testing, patients suspected
of LS are identified by family history, prompting referral to genetic
counseling. In patients who meet defined clinical criteria, tumors are

tested for loss of MMR protein expression using IHC or MSI testing.
Germline testing for pathogenicmutations inMMR genes is then initiat-
ed in the setting of IHC deficiency of MMR proteins or high levels of MSI
[23].

The challenge in identifying women with endometrial cancer who
should undergo screening for LS is that current criteria are colorectal
cancer-based, such as the Amsterdam II (AMS II) and revised Bethesda
guidelines [24,25]. Both are also dependent on obtaining a detailed fam-
ily history. Using these tools alone, up to two-thirds of LS mutation car-
riers presenting with endometrial cancer would not be identified [17,
22,26,27]. Therefore, a reliable approach to identify endometrial cancer
patients at risk for LS is needed to ensure that they benefit from genetic
counseling and further genetic testing.

In Ontario, Canada, universal IHC testing andMSI testing are current-
ly not funded.While this is under evaluation at the level of theMinistry
of Health and Long TermCare (MOHLTC) aswell as at the level of Cancer
Care Ontario, patientswith histories suggestive of LS are only eligible for
genetic counseling and consideration for genetic testing if they satisfy
the Ontario Ministry of Health (OMOH) testing criteria [28], which
encompasses the AMS II and Society of Gynecologic Oncology (SGO)
20–25% criteria (Fig. 1) [29]. The SGO 20–25% criteria were developed
with a focus on gynecologic malignancies, have demonstrated greater
sensitivity in identifying LS in women with endometrial cancer, and
are less restrictive than AMS II criteria [22]. In addition to inclusion of
the AMS II and SGO 20–25% criteria, theOMOHcriteria are less stringent
with respect to the required number of 1st degree relatives affected and
provide amore exhaustive list of LS-associatedmalignancies. In order to

Fig. 1. Society of Gynecologic Oncology (SGO) 20–25% and Ontario Ministry of Health (OMOH) guidelines for Lynch syndrome referral.
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