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iHistory? — The iTunes of Family History

By Charles H. McDonnell, Ill, MD

THE HISTORY OF A PATIENT’S MUSIC collection can be filed and organized in a personal
computer via a little thing called iTunes. Now it’s time for the medical industry to do the same
thing with health history.

Music isn’t life or death. So you’d think organizing a patient’s medical history, accessible in a way to determine
a family history of cancer, would have been done by now. Nevertheless, |1 am optimistic that the ongoing
integration and maturation of electronic health records, and health information technology in general, will
improve the quality of health care in many ways — just as iTunes has for everyone’s music collections.

Specifically, | believe that incorporating family history into a routine digital interaction with patients at points of
access to health care will allow patients at high risk for familial cancers to be identified before they develop
cancer. This is a song we can all sing along with.

A Picture is Worth a Thousand Words

The component of electronic health records, that | use daily as a radiologist, is PACS (picture archiving and
communication system). PACS has already demonstrated significant advantages, such as productivity and quality
enhancement.

For example, when | started as a radiologist the average abdomen CT scan consisted of approximately 50 im-
ages to review. Now a multiphase abdomen CT could have up to 150 images to review (not including those with
window and level settings optimized for lung and bone).

Not only has PACS allowed us to deal with the ever increasing number of images per exam, but PACS has al-
lowed the typical radiologist to review many more exams per day than a decade or two ago. An example of
quality improvement is that PACS provides for instant and automatic retrieval of priors for comparison
(assuming the priors were performed by the same institution).

There are also further benefits PACS (and Electronic Health Records) will likely soon provide, such as an
accounting of a patient’s cumulative medical radiation exposure, which may influence the number and type of
imaging studies that are prescribed. Another benefit on the horizon is for PACS systems, in different institutions,
to communicate to provide for prior exams, so they may be more readily available regardless of where they were
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performed. Currently, PACS administrators from all the major health systems in our area have begun working
together on this.

Breast Cancer and Family History

Family history is not an area typically discussed when talking about PACS (or even EHR). However, there are
important potential benefits to be realized from one’s history of cancers. As | am writing this article, it is
October (breast cancer awareness month) so breast cancer will be my illustration.

While most women who develop breast cancer are sporadic cases, we know that approximately 7 percent of
breast cancers are thought to be associated with mutations of BRCA1 and BRCA2 genes. Carriers of the BRCA
mutations face up to an 80 percent lifetime risk of developing breast cancer and up to 40 percent lifetime risk of
developing ovarian cancer. Approximately 90 percent will develop breast and/or ovarian cancer by age 70.

Furthermore, the breast cancers that some BRCAL mutation carriers develop tend to be more aggressive. Both
the breast and ovarian cancers occur at earlier ages for these mutation carriers.

For example, up to 50 percent of BRCA mutation carriers develop breast cancer by age 50. As a result, the most
and all too common scenarios are that these patients are identified only after having presented with a
malignancy.

The only chance of identifying many of these high-risk women before they develop cancer is through family
history. This is so important because there are now management options for these high-risk individuals,
including riskreducing surgery, chemoprevention and intensive screening protocols.

Such measures promise to reduce morbidity and mortality related to these cancers. For example, prophylactic
oophorectomy has been shown to reduce the risk of ovarian cancer by up to 96 percent in women with BRCA
mutations.

In addition, screening breast MRI has been shown to be much more sensitive than mammography and ultrasound
in detecting tumors in women with inherited susceptibility.

The Wave of the Future

Historically, EHRs have just had a field for text under family history. Eventually they will all likely incorporate
automated risk calculators based on family history, and automatically draw pedigrees. The problem then
becomes how to efficiently obtain the family history and enter it into the EHR. This is especially problematic, as
healthy high-risk people may have no reason to access health care, and, therefore, not have an opportunity to be
identified through family history.

Furthermore, routine H&Ps performed by primary care physicians are not obtained for many people because of
lack of insurance and/or the growing tendency to access health care via emergency departments. Primary care
physicians are also under tremendous time constraints to see more patients faster.

One solution is to put the burden on the patient to enter the data. Initially this sounds farfetched and even silly
— but not that long ago the concept of arranging one’s own airline travel without a travel agent also sounded
ridiculous. People have embraced and even prefer to make their own reservations online. Increasingly, patients
are becoming used to using the Internet to obtain health care information and are even communicating with their
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physicians online in lieu of an office visit.

Mammography: an Opportunity to Obtain Family History

Millions of women are screened in the United States annually. Screening mammography is generally believed to
be one of the most successful screening programs of modern medicine. Typically, the mammography
technologist takes a cursory family history. This is usually recorded by hand and not digitally archived. It is
usually not systematically done in a way to allow for precise risk calculation or pedigree generation.

Nevertheless, obtaining a family history during mammography has been shown to be a powerful way to identify

women with high enough risk to warrant genetic counseling. Furthermore, mammography (typically beginning at
the age of 40) provides an opportunity to obtain family history before most high-risk women will develop breast
or ovarian cancer.

Putting It All Together

So imagine if patients coming for mammography (and other imaging studies) digitally entered family history data
while waiting for their exam, which could be integrated into their EHR. Risk calculations could be performed
and a pedigree generated. For those patients with risk above a set threshold, letters and/or e-mails could be
automatically sent to the patient and their physicians suggesting referral for genetic counseling.

A similar scenario could also occur while patients were waiting to see their primary care doctor or specialist.
Each time patients had another exam or doctor visit, they would have an opportunity to update their family
history.

This utopian scenario may sound like the distant future. However, some breast centers already have kiosks in
their waiting rooms where patients enter family history data to calculate their level of risk. Mammography
reporting and software systems are starting to imbed risk calculators and archive family history data.

The Future Is Now

Hughes et al recently developed an open source computer assisted self-interview application (which is currently
free) called Hughes riskApps™?. This allows patients to provide a detailed family history using a tablet PC at the
time of registration for a medical appointment or examination.

The application uses question branching as it asks about personal and family history of various cancers. It also
asks about age of diagnosis for cancers. Then it asks questions about the numbers of relatives so that a pedigree
can be generated. All of this takes no more than a couple of minutes. The data is automatically pushed to a
remote server database.

The application currently calculates risk of mutations using BRCAProl & 2, Myriad, Claus and Gail models.
Colorectal cancer risk is also calculated via CRCAPro and Weijnan combined models. The application
automatically generates letters (or alerts) for those patients at high enough risk to warrant genetic counseling.
The Sutter Institute for Medical Research is currently funding a local pilot project (which I am involved with)
using this application in an outpatient diagnostic imaging setting.

EHRs will continue to present us with many challenges, not to mention investment costs. Nevertheless, | am
optimistic that health information technology will improve the quality of health care in ways that we have yet to
imagine.
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1. Hughes riskApps™. Available from URL: www.hughesriskapps.com



