
RESULTS
● Genetic testing was ordered for 259,919 individuals who did not have

cancer at the time of testing, which included 6,007 men (2.3%) and 253,912
women (97.7%) (Figure 1, Table 1).

 – A higher proportion of tests were ordered for men among those tested
for Lynch syndrome (7.4%) compared to those tested for HBOC (1.7%) 
(Figure 1). 

● The proportion of genetic tests that were canceled due to lack of insurance
coverage was significantly higher for men (21.2%) than for women (14.4%,
p<0.001) (Figure 2, Table 1).

 – HBOC testing: 18.7% for men vs. 13.2% for women (p <0.001).
 – Lynch syndrome testing: 26.6% for men vs. 25.1% for women (p=0.137).

● The cancellation rates for HBOC testing were higher for men covered by
either Medicaid or private insurance relative to women (Figure 3).

● Among those whose tests were not canceled, the positive mutation rate
was significantly higher for men compared to women (9.6% vs 4.6%,
respectively; p<0.001) (Table 2).

Figure 2. Test Reporting and Cancellation Rates by Gender and Clinical Indication for Unaffected Individuals (N=259,919)
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METHODS
COHORT
● A commercial testing cohort was queried to identify individuals for whom

genetic testing with a multi-gene pan-cancer panel was ordered between
September 2013 and December 2016.

● Individuals who were ascertained for testing based on a clinical suspicion
of HBOC or Lynch syndrome and did not have cancer at the time of testing
were included.

GENETIC TESTING
● The multi-gene panel included BRCA1, BRCA2, ATM, CHEK2, PALB2,

NBN, PTEN, BARD1, BRIP1, RAD51C, RAD51D, MLH1, MSH2, EPCAM,
MSH6, PMS2, APC, MUTYH, POLD1, POLE, GREM1, BMPR1A, SMAD4,
TP53, STK11, CDH1, CDKN2A, and CDK4.

● All genes on the panel were available for the full time period except for
POLD1, POLE, and GREM1, which were included starting in July 2016.

● Pathogenic variants (PVs) are those that received a laboratory classification
of Pathogenic or Likely Pathogenic.

ANALYSIS
● Descriptive statistics were calculated for the number of tests ordered and

the positive mutation rate.
● Test cancellations due to lack of insurance coverage were assessed, as

this is directly related to clinical testing criteria.
● Canceled tests are those that were ordered and did not result in any

reported results. This does not include test orders that were changed and
eventually reported.

● Test cancellations were also assessed by insurance provider type for
individuals covered by Medicaid compared to those covered by private
insurance. Individuals with multiple types of insurance or no insurance were
excluded.

● Statistical significance was evaluated using Pearson’s chi-squared tests.
Values less than 0.05 were considered significant.

CONCLUSIONS
● In this analysis, the proportion of genetic tests ordered for unaffected

individuals was substantially biased towards women regardless of clinical
indication.

● Cancellation rates for men were substantially higher compared to women,
regardless of insurance type.

● These trends were most pronounced in HBOC testing, despite the fact that
men and women who are unaffected with cancer have equal probability of
having a family cancer history that meets HBOC testing criteria.

● The positive mutation rate among men in this cohort was double the
mutation rate in women.

● Overall, the data presented here suggest that there is a higher clinical
standard for men to receive genetic testing compared to women.

BACKGROUND
● Historically, hereditary cancer genetic testing has been much more

prevalent among women, in part due to gender-specific cancer risks
associated with Hereditary Breast and Ovarian Cancer syndrome (HBOC).

● Despite expanded genetic testing that includes hereditary cancer
syndromes that affect both men and women, the gender gap still persists.

● Here we report on gender ascertainment bias in hereditary cancer testing
among individuals who were not affected with cancer at the time of testing.

Table 1. Test Summary by Gender for Unaffected Individuals
Test Status Men Women
Ordered, N 6,007 253,912
Reported, N (%) 3,785 (63.0%) 190,541 (75.0%)
Canceled,* N (%) 1,276 (21.2%) 36,449 (14.4%)

*Only includes tests canceled due to lack of insurance

Figure 1. Tests Ordered for Unaffected Individuals

Figure 3. Test Cancellation Rates by Insurance Type (N=244,978)

Table 2. Positive Mutation Rate by Gender for Unaffected Individuals
Number of PVs Men Women Total
One 355 (9.4%) 8,568 (4.5%) 8,923 (4.6%)
Two or More* 8 (0.2%) 135 (0.1%) 143 (0.1%)
Total 363 (9.6%) 8,703 (4.6%) 9,066 (4.7%)

*Includes individuals with two or more PVs in different genes

64.9%
76.4%

59.0% 62.2% 63.0%
75.0%

18.7% 13.2%
26.6% 25.1% 21.2%

14.4%
0%

10%

20%

30%

40%

50%

60%

70%

80%

Men Women Men Women Men Women
HBOC* Lynch Syndrome Total*

Reported Tests

P
er

ce
nt

ag
e 

of
 T

es
ts

 O
rd

er
ed

Canceled 
for Insurance-
Related Reasons 
(Men)

Canceled 
for Insurance-
Related Reasons 
(Women)

*Differences between men and women were significant (p<0.001)

27.5%

15.4%

31.6%
23.6%19.6%

11.2%

33.0%
23.1%

0%

10%

20%

30%

40%

Medicaid Private
Insurance

Medicaid Private
Insurance

HBOC Lynch Syndrome
Tests Canceled for Men Tests Canceled for Women

P
er

ce
nt

ag
e 

of
 T

es
ts

 O
rd

er
ed

98.3% 92.6% 97.7%

1.7% 7.4% 2.3%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

HBOC Lynch Syndrome Total

P
er

ce
nt

ag
e 

of
 T

es
ts

 O
rd

er
ed

Tests Ordered for Men Tests Ordered for Women

Presented at ASCO June 5, 2017




