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Abstract

Objective: To develop clinical decision support (CDS) for familial hypercholesterolemia (FH), based on
physician input obtained by a mixed methods approach.
Introduction: Awareness, detection, and control of FHda relatively common genetic disorderdis low.
Clinical decision support could address knowledge gaps and provide point-of-care guidance for the
management of FH.
Methods: A 16-question survey that assessed familiarity with FH and sought input on potential content of
the CDS tool was emailed to 1161 clinicians including 208 cardiologists. In addition, 4 physician focus
groups were held to gather input on the structure and form of the CDS tool. This study took place
between September 12, 2016, and January 16, 2017.
Results: The response rate to the survey was 18.1%. Clinicians were overwhelmingly (97.6%) in favor of
a CDS tool that assists in managing patients with FH at the point of care and this was confirmed in the
focus group discussions. Key themes emerged during the focus groups including providers’ knowledge
and understanding of FH, facilitators and barriers to implementing a CDS tool, and suggestions for its
design and content.
Conclusion: Clinicians were supportive of development of a CDS tool to assist with the evaluation and
treatment of FH and provided feedback related to the design and implementation of such a tool.
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F amilial hypercholesterolemia (FH) is a
relatively prevalent (w1 in 250)1-3

autosomal-dominant disorder of lipid
metabolism associated with elevated low-
density lipoprotein cholesterol (LDL-C) levels
and markedly increased risk of coronary heart
disease (CHD).4 It is estimated that in the
United States, up to 1.3 million patients are
currently living with FH; however, less than
10% of these actually carry the diagnosis of
FH,4 highlighting that this condition is
frequently underdiagnosed5 and consequently
undertreated.

Electronic health record (EHR)-based
strategies can be useful in addressing low detec-
tion, awareness, and control of FH.6 We have
previously developed an electronic phenotyp-
ing algorithm for automated detection of FH
in the EHR.5 However, case detection needs
to be linked to clinical decision support (CDS)
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to provide guidance on evaluation andmanage-
ment of FH at the point of care. Such a tool
could significantly increase awareness and
detection of FH. A previous survey revealed
that even cardiologists struggle to diagnose
FH correctly, with less than a third feeling
confident of making the diagnosis consistently
and 68% wishing to expand their knowledge
of FH.7

To develop a CDS tool that provides
guidance at the point of care for clinicians,
we sought feedback for its design and content.
We surveyed a diverse group of physicians,
both primary care physicians and specialists,
to gather input for the design of a CDS tool
for FH, as well as its overall presentation and
content. We also conducted focus groups
that included physicians in primary care and
cardiology to develop an approach on how
such a tool would function within the EHR
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as well as how the tool could be designed to
ensure it was useful, did not add to clinician
burden, and was time efficient.8,9

METHODS
This study was considered exempt by the
Mayo Clinic Institutional Review Board and
took place between September 12, 2016, and
January 16, 2017.

Survey
The survey was developed to (a) assess the
overall level of knowledge regarding FH,
including a provider’s ability to correctly
identify a lipid profile consistent with FH;
and (b) gather feedback on what clinicians
would prefer in a CDS tool for FH. The survey
was first administered to a group of clinical
experts in FH (n¼7) to evaluate content and
content validity. Revisions were made on the
basis of the feedback. The survey was then
administered to a group of preventive cardiol-
ogists (n¼10) to evaluate comprehension and
validity. Following comments from both
groups, the survey was deployed by the
Mayo Survey Research Center via Qualtrics
(Qualtrics LLC) to 1161 clinicians in the
Mayo Clinic network comprising physicians
in Rochester, Minnesota; Scottsdale, Arizona;
Jacksonville, Florida; and satellite campuses
in Wisconsin and Minnesota. Survey respon-
dents included internists, cardiologists, endo-
crinologists, geneticists, family medicine
physicians, pediatricians, cardiology fellows,
internal medicine residents, and family medi-
cine residents. Residents were included
because they are often the first care provider
to interact with patients and uniquely posi-
tioned to diagnose this condition. Reminders
were sent 1 week after the initial invite, and
a second reminder sent 2 weeks after the initial
invite for participation. Over a period of 11
weeks, the final response rate was 18.1%
(n¼210).

Focus Groups
The focus groups were conducted from
September 23, 2016, to January 16, 2017,
and included at least 4 participants per group.
Clinicians at the Mayo Clinic-Rochester
campus in the fields of internal medicine, fam-
ily medicine, endocrinology, cardiology, and
medical genetics were invited by email. Of
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the 417 physicians (147 cardiologists, 15 en-
docrinologists, 140 internists, 5 medical genet-
icists, and 59 family medicine physicians), a
subset was selected to participate in the
study.10,11 The discussions lasted between 45
and 60 minutes.

A semi-structured interview guide was used
to moderate the discussion. The sessions were
audiotaped with participant consent and tran-
scribed verbatim by a transcriptionist. The first
author (A.H.) along with an experienced
moderator (A.K.) led the focus groups. Data
collection and analysis were guided by
grounded theory methodology.9,12,13 Data
were then coded by A.H. and A.K. using a pro-
cess of open, axial, and selective coding using
Nvivo software (QSR International). Both
A.H. and A.K. independently read the first 2
transcripts and developed a codebook with
consensus. In the open coding process, the
codebook was used to independently code all
the transcripts and labels were given for
different themes emerging from the data. In
the next step of axial coding, all the labeled
ideas were grouped together on the basis of
their characteristics and relationships. The final
stage of analysis included selective coding. All
the themes that emerged were regrouped for
a descriptive presentation of key findings
using a constant comparative approach. Any
discrepancies between the 2 coders were
resolved through discussion and consensus
was reached.

Statistical Analyses
Survey data were analyzed with use of JMP Pro
10 (SAS). To facilitate analyses, some of the
survey responses were recoded from free-text
responses to binary data. Descriptive data
were provided for relevant measures. The
frequency (%) of categorical factors was
compared using the c2 test to identify statisti-
cally significant (P<.05) differences for several
questions in the survey.

RESULTS

Survey
Table 1 lists the characteristics of the survey
respondents. An overwhelming majority
(97.6%, n¼205) were in favor of a CDS tool
for FH, stating that it would be helpful for
the clinician at the point of care. Only 5.3%
;2(2):103-112 n https://doi.org/10.1016/j.mayocpiqo.2018.03.006
www.mcpiqojournal.org

https://doi.org/10.1016/j.mayocpiqo.2018.03.006
http://www.mcpiqojournal.org


TABLE 1. Characteristics of Survey Respondents
(n¼210)

Characteristic n (%)

Type of respondent
Resident/Fellow 40 (19.1)
Faculty 170 (80.9)

Sex
Male 147 (70.0)
Female 63 (30.0)

Specialties
Internal medicine 75 (35.7)
Cardiology 65 (30.9)
Family medicine 50 (23.8)
Medical genetics 3 (1.42)
Endocrinology 10 (4.7)
Pediatrics 7 (3.3)

Years in practice
0-1 13 (6.1)
2-4 24 (11.4)
5-10 30 (14.2)
More than 10 103 (49.0)
In training (fellow/resident) 40 (19.0)

Site
Rochester, MN 148 (70.4)
Jacksonville, FL 13 (6.1)
Scottsdale, AZ 21 (10.0)
Other 28 (13.3)

CLINICAL DECISION SUPPORT FOR FH
(n¼11) of clinicians reported being very
familiar with FH, with the largest group
(47.8%, n¼99) reporting some familiarity
with FH. Most (84.6%, n¼176) clinicians
were able to identify a lipid panel consistent
with FH, but only 48.5% (n¼101) correctly
identified the prevalence of FH. Cardiologists
were 2.89 times more likely to correctly state
the prevalence of FH as compared with pri-
mary care providers (P¼.01; 95% CI, 1.55-
5.40) and 2.40 times more likely to correctly
identify the lipid profile consistent with FH
(P¼.05; 95% CI, 0.97-6.79); 83.3% (n¼175)
of respondents indicated that a CDS tool
providing an alert that a patient may have
FH as well as suggestions for treatment would
be the most valuable, instead of an alert
focused on diagnosis or treatment only, and
4.0% (n¼8) of respondents preferred no alert
at all. The most frequent concern was the pos-
sibility of alert fatigue. In addition, 37.3%
(n¼76) of respondents believed that an
order-set for FH would be very helpful and
80.3% (n¼164) of respondents believed that
the order-set would be somewhat to very
Mayo Clin Proc Inn Qual Out n June 2018;2(2):103-112 n https://d
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helpful. Additional results of the survey are
summarized in Table 2.

Focus Groups
Of the 19 physicians who participated in the
focus groups, 6 were primary care physicians
(5 internists and 1 family medicine physician)
and 13 were cardiologists; 10 were men and 9
were women. Based on analysis of the
transcripts of the focus group discussions, 4
major themes were identified (Table 3).

Theme 1: Knowledge, Perceptions, and
Understandings of FH. A major theme that
emerged in the focus group discussions was
the lack of knowledge of FH and incomplete
understanding of the disease among providers.
Consistent with the survey results, physicians
expressed relative unease dealing with FH
and were forthcoming in their lack of aware-
ness of FH and its significance. It became
apparent that many clinicians do not realize
the significant risk of CHD associated with
FH and the implications for family members.
Clinicians raised questions such as “How big
of a problem is FH?” and “How will labeling
a patient with FH help me or the patient any
more than labeling them with hypercholester-
olemia?” One physician likened hypercholes-
terolemia to hypertension, noting that “[FH]
it is like hypertension just see it and treat it.
that’s been my approach” (Focus Group [FG]
03). In addition, a physician seemed to justify
the lack of knowledge as irrelevant in some
cases as he described a hypothetical patient
with elevated cholesterol levels, saying “So,
really for me the biggest impact is, what am
I going to do with this 68-year-old patient
who’s got high lipids, maybe on a familial
basis, maybe not, but they’ve got high lipids.
What am I going to do with them? Am I going
to do anything differently?” (FG 04). This
physician’s perception was that knowledge of
FH would likely not alter the management of
this patient, and that was what the physician
was most focused on, the management of that
patient.

Among cardiologists, the lack of familiarity
with FH may in part be due to subspecializa-
tion and contribute to underdiagnosis of FH
cases. One of the physicians, a cardiologist,
noted: “But for me I am focused more on
valvular heart disease. I mean I do general
oi.org/10.1016/j.mayocpiqo.2018.03.006 105
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TABLE 2. Survey Results

Question n (%)

Correctly identified lipid profile
d Percentage of faculty 155 (92)
d Percentage of residents and fellows 21 (53)

Number of patients with FH seen by the majority (>50%) of
d Primary care physicians (n¼74) 0-3 (58.2)
d Cardiologists (n¼33) >7 (51.5)
d Endocrinologists (n¼7) >10 (70)

Respondents who believed a CDS tool would be helpful in the management of a patient with FH 205 (98)
Perceived utility of FH order-set

d Very helpful 76 (37.2)
d Somewhat helpful 88 (43.1)
d Neither helpful nor unhelpful 19 (9.3)
d Somewhat unhelpful 12 (5.8)
d Very unhelpful 9 (4.4)

Preference for alert location
d Upon accessing the patient record 42 (20)
d Upon reviewing the laboratory data 105 (50)
d No alert, instead highlight the patient on caregiver’s schedule 16 (8)
d Inbox notification 83 (40)
d No alert 8 (4)

Elements related to the configuration of CDS tool
d Reminder to rule out secondary causes of hyperlipidemia 139 (66)
d Reminder to screen family members 126 (60)
d Initiate/optimize lipid-lowering therapy 149 (71)
d Cardiovascular genomics consultation for family pedigree and genetic testing 106 (51)
d Link to relevant scientific statements 76 (36)
d Link to AskMayoExpert 138 (65)

Components of order-set
d Lipid profile 151 (72)
d Cardiovascular genomics consultation for possible genetic testing and family pedigree 165 (79)
d Reminder to test family members 137 (65)
d Other 16 (8)

CDS ¼ clinical decision support; FH ¼ familial hypercholesterolemia.
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cardiology but you focus on certain things and
it gets you away from hyperlipidemia and
stuff, so maybe it’s a twofold thing. You
know getting away from it from a stand point
of specializing in your area of interest, plus
maybe not being clear about that particular
diagnosis, the criteria for it” (FG 04).

Finally, one clinician echoed a thought
shared by most of our discussants, noting the
idea that even if a patient had FH, it would be
beyond the scope of their practice, and thus
they would just refer the patient to a lipid
specialist for management. This idea that the
management of this disorder is out of an
individual’s scope of practice likely also contrib-
utes to the relative lack of knowledge of FH and
subsequently underdiagnosis of FH.

The discussion then centered on how best
to address this knowledge gap, with one
Mayo Clin Proc Inn Qual Out n June 2018
physician noting that to truly increase the
knowledge of this disorder, one almost has
to begin a campaign. Every opportunity must
be taken to increase awareness of FH; other-
wise, the disorder could be relegated to the
background by other comorbidities that need
attention. A major theme that emerged was
that a CDS tool could address this knowledge
gap by assisting in the diagnosis of this disor-
der and at the same time providing resources
for managing FH, thereby increasing both
awareness and knowledge of FH at every
relevant encounter.

Theme 2: Facilitators for the Implementation
of a CDS Tool for FH. To successfully
integrate a CDS tool for FH into the EHR,
clinicians noted 2 main requirements. First,
the tool should not require manual input of
;2(2):103-112 n https://doi.org/10.1016/j.mayocpiqo.2018.03.006
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TABLE 3. Major Themes of Focus Group Discussions and Key Ideas Emerging From Themes

Major themes of focus group discussions Key ideas emerging from themes

Theme 1: Knowledge, Perceptions, and
Understanding of FH

d Limited knowledge of providers about FH, including prevalence
and complications of FH

d Physicians equate the risk from FH to any other cause of
hypercholesterolemia

d Low familiarity with FH due to subspecialization
d Limited relevance of FH diagnosis in older patients and those

with comorbidities
d Management of FH felt to be beyond the scope of provider’s

practice
d A campaign is needed to increase FH awareness

Theme 2: Facilitators for the Successful
Implementation of a CDS Tool for FH

d An automated algorithm to detect patients with FH
d An alert that is brief, provides evidence-based guidelines, and

does not add to clinician burden
d Inform patients about the condition to facilitate decision making

Theme 3: Barriers to Successful Implementation
of a CDS Tool for FH

d Limited clinician time and expertise to manage patients with FH
d Alert fatigue
d Patients not concerned/aware of risk from FH due to lack of

symptoms
d Comorbidities may relegate FH to the background
d Limited understanding of the role of and interpretation of

genetic testing for FH

Theme 4: Recommendations for the
Development of a CDS Tool for FH

d Succinct alert with limited technical jargon
d Providing a “snooze button” for an FH alert
d Using passive alert systems (eg, Infobuttons)
d Provide means of facilitating family communication
d Providing links to knowledge resources (eg, AskMayoExpert)

CDS ¼ clinical decision support; FH ¼ familial hypercholesterolemia.

CLINICAL DECISION SUPPORT FOR FH
data or laboratory values but automatically pull
data necessary for guidance at the point of care.
Second, the patient should be informed in some
way before the encounter, thereby allowing the
patient to review some of the details of this dis-
order and reduce the burden on the physician.
More than one provider suggested relaying an
alert to the patient within the Patient Portal
(an online platform for patients to access med-
ical documentation and laboratory reports) so
that the patients themselves seek out informa-
tion and treatment for the disorder. One physi-
cian describing genetic testing for FH stated, “I
think it [the CDS tool for FH] should work in 2
ways. One is communicate it to the patient, and
tell the patient we think you may have this dis-
ease, you have the phenotype and genotype
.And then secondly, I think it will be helpful
to flag it in the chart that the patient had the ge-
netic sequencing; so the physician who’s seeing
Mayo Clin Proc Inn Qual Out n June 2018;2(2):103-112 n https://d
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the patient who might be interested can go and
look for it” (FG 02). Informing both the pro-
vider and the patient could enhance and create
a shared decision-making environment instead
of the traditional paternalistic model in which
physicians inform patients of what changes to
make and what medications to take. Generally,
however, because of the sensitive nature of ge-
netic test results, the information is revealed in
person, usually by a certified genetic counselor.

Theme 3: Barriers to the Implementation of
a CDS Tool for FH. Physicians noted several
potential barriers to the adoption of the tool,
some more easily addressable than others.
Physicians often have limited time with their
patients, and there was concern among our
focus group participants at adding yet another
issue to the problem list. As one physician
noted, “We want to help these patients but
oi.org/10.1016/j.mayocpiqo.2018.03.006 107
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you have to be realistic and you have to have
time to help them. It’s a big conversation. And
so don’t just develop a machine that then puts
the burden on the doctor and says ‘ok you
take care of it’ and you [the doctor] say ‘I
have no expertise, I have no time’ what do I
do?” (FG 01) The other concern was the use
of pop-up alerts, with many clinicians
echoing the viewpoint that such alerts, though
designed to be helpful, ultimately distract and
slow down the use of the EHR and because of
that, can be clicked off or ignored despite what
may be a valid warning or alert.

Patient factors also can potentially limit the
effectiveness and utility of a CDS tool for FH.
One clinician noted that patients often are
aware of their elevated lipid levels but because
of lack of symptoms, they choose no action.
An alert for the provider would be unlikely
to change such a patient’s behavior. The other
concern was the utility of labeling a patient
with FH with multiple comorbidities. As one
physician noted, “So looking at what’s going
on in their life or [if] they have end-stage
cancer they don’t care. I mean from [a]
realistic stand point” (FG 01). Another physi-
cian echoed similar sentiments, “There are a
lot of patients I care for who are end of life
and [FH] is the last thing I want to address”
(FG 01).

In addition, the lack of knowledge of FH
may limit the impact of an alert for FH. One
clinician noting that “I think a key problem is
not as much how to flag the patients, but
what are we going to do with the patient once
they’re flagged” (FG 02) suggested that the
tool may not be useful unless there is guidance
on the next step to pursue if the patient is
flagged having FH. As another clinician
suggested, “[place] a link next to that particular
problem item that would take me to A and B
and help me problem solve what else needs to
get done. Has this person been seen by cardiol-
ogy? Have they been put on medications? .
[help] me to navigate what else has to be done
from that stand point”(FG 01). No amount of
guidance could replace core knowledge of FH,
but links to such resources might allow clini-
cians to feel more comfortable taking the initial
steps for the management of these patients.

An example of this is the ordering of
genetic testing of FH, with one clinician noting
that “I’d have zero comfort ordering genetic
Mayo Clin Proc Inn Qual Out n June 2018
tests for that. I would have no idea who would
need genetic testing and what to do with it
when I got it” (FG 03). Such statements sug-
gest that it is important to have an order-set
that provides the initial steps in management,
but an all-inclusive order-set may not be
practical.

Theme 4: Recommendations for the Devel-
opment and Implementation of a CDS Tool
for FH. There was significant discussion of how
an alert should be embedded within the EHR.
Providers wanted to have a flag or alert notifying
the possibility of FH in their patient, realizing
that it may not be relevant in every clinical
encounter that occurs during a hospital setting
(such as during a preoperative evaluation).How-
ever, a concern raised was the risk of multiplicity
of flags or the recurrence of the alert. A sugges-
tion to prevent this by one clinician was to
“.have it [the alert] only once. Because you’re
not going to be checking it more.It would be
very annoying that every year you see the patient
and you have the flag.I think there should be a
way that it comes up as I don’t know the first
time that you have lipid profile it raises.the
question and then you have a way to answer
no. I already thought about it” (FG 01). Another
clinician echoed similar sentiments noting that
in certain EHR systems, being able to click on a
yellow or red symbol will trigger the appearance
of an order-set as well as potential resources for
additional information. Because FH is not an
immediately life-threatening condition, one
provider noted that even providing a “snooze”
button would be helpful. “One thing that I
would say would probably be useful from, from
my advantage point is not to have a pop-up that
doesn’t allowme to do anything else in the chart
until I click on it. Because those things get
clicked on without being read every single time.
They’re not helpful; they’re blocking me from
doing whatever it was I went into the chart to do
in the first place.At the very least add like a
snooze button to it or something like that. So
that you know next time I come to the chart
maybe I’d like to have that alert, maybe not
depending on, on the individual patient” (FG
01).

Providers felt an alert should be succinct
and clear, without jargon and emphasize the
diagnosis of FH and provide assistance in the
management of FH. At the same time,
;2(2):103-112 n https://doi.org/10.1016/j.mayocpiqo.2018.03.006
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This patient has an LDL-C ≥190 mg/dL which indicates possible FH.

This patient may have familial hypercholesterolemia (FH)

Remember to rule out secondary causes of hypercholesterolemia (nephrotic syndrome, hypothyroidism,
liver disease).

Lipid-lowering therapy is indicated based on the 2013 ACC/AHA guidelines.
Consider high-intensity statin (Atorvastatin 40 mg or higher, Rosuvastatin 20 mg or higher).

Patient's family members should be screened (as this disorder is familial in nature).

Check below to order a FH clinic consultation

Select delete to remove this alert, snooze to remind at the next clinical encounter. Select accept to
confirm selections and proceed back to workflow.

Order Set Link

Delete Snooze

Order a FH clinic consultation

A link to an order set is provided below.

AskMayoExpert Link
Additional information can be found at the AskMayoExpert link below.

Accept

FIGURE 1. Prototype Clinical Decision Support (CDS) Alert. ACC ¼ American College of Cardiology;
AHA ¼ American Heart Association; LDL-C ¼ low-density lipoprotein cholesterol.

CLINICAL DECISION SUPPORT FOR FH
clinicians realized they would not become ex-
perts with the provided links but rather have
enough information to perform the next steps
and advise the patient of this as well. As one
clinician put it, “Even as an internist I don’t
have to be an expert on this, I don’t have to
be the final authority on it but I can say to
them ‘this is what I think is happening with
you, these are the tests we’re going to do, these
are the consults we’re going to get, these are
the consequences if we don’t pay attention to
what’s going on here’ ” (FG 01).

Because FH is an autosomal-dominant dis-
order, the topic of genetic testing and family
screening was discussed during the focus
groups. Clinicians felt that counseling for ge-
netic testing was outside their comfort level
and the scope of their practice, and that likely
those conversations would be deferred to a ge-
netic counselor. An order-set item containing
an option to order genetic testing may not
be as helpful as having an order-set item to
be able to refer to a genetic counselor. In addi-
tion, providers wanted to be able to provide
some form of documentation or a letter to
Mayo Clin Proc Inn Qual Out n June 2018;2(2):103-112 n https://d
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the patient that the patient could then send
on to family members and alert them of their
risk of this disorder as well.

DISCUSSION
The purpose of this study was 2-fold. First, to
gather input to guide the design of a CDS tool
for FH using a survey; second, to conduct
focus group discussions on how the tool could
be designed to ensure it was useful, could be
integrated within the EHR, not add to the cli-
nician’s burden, and was time efficient. We
used a mixed methods approach (survey
with the use of focus groups) to obtain physi-
cian perspectives related to the CDS tool,
incorporating provider input from multiple
medical specialties with varying experience
and knowledge of both FH and the EHR
workflow.

Familial hypercholesterolemia is one of the
few genetic disorders that meets the World
Health Organization criteria for population-
based screening programs aimed at early
disease detection and treatment.4 Familial hy-
percholesterolemia is also classified as a Tier 1
oi.org/10.1016/j.mayocpiqo.2018.03.006 109
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This patient has criteria that suggest the diagnosis of familial hypercholesterolemia (FH).

Order Set

An order set has been preselected for you below. Uncheck selections that are not desired
and click accept to confirm selections or cancel to exit screen.

Laboratory

Medications

Clinical Consults

Cancel

Lipid profile

Lipoprotein (a) level

Rosuvastatin 20 mg orally daily
or
Atorvastatin 40 mg orally

FH clinic consultation for further evaluation, including genetic testing & pedigree
(includes genetic counselor visit)

Accept

FIGURE 2. A prototype order-set for FH.
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Genomic Application because it poses a signif-
icant public health burden and can be
screened for and treated.4 For this reason,
the diagnosis of this condition is an important
public health priority.

Most respondents were able to recognize a
lipid profile consistent with FH, but a fewer
number were able to correctly state the preva-
lence of FH. These results suggested that pro-
viders may not be actively considering the
diagnosis of FH. Nearly half of physicians
were able to state the prevalence correctly
compared to a prior survey of cardiologists in
which only 19% were able to do so.7 Despite
what appears to be an increase in knowledge
(from 2013 to 2017), a sizeable gap remains
that CDS could potentially address. Most re-
spondents favored an alert when reviewing
the laboratory data. In the focus groups, partic-
ipants stated that if an alert is the method of
notification, it should not interrupt the work-
flow. Most wanted guidance related to manage-
ment to accompany the alert, with 71%
(n¼149) favoring guidance on how to initiate/
modify lipid-lowering therapy and 65%
(n¼138) favoring a link to AskMayoExpert
Mayo Clin Proc Inn Qual Out n June 2018
(an internal database similar to UpToDate that
provides recommendations for diagnosis and
treatment). Clinicians wanted clear instructions
on how best to manage a patient meeting
criteria for FH, and this was apparent from
both the survey results and the focus group
discussions.

Clinical decision support can link informa-
tion present in the EHR with relevant clinical
guidelines and thereby reduce clinical errors
and improve patient safety.14 Clinical decision
support has been used for a number of
purposes including diagnosis of a wide range
of disorders from depression to cardiac
ischemia,15 for preventive measures, including
mammography reminders, influenza vaccina-
tion, and colon cancer screening,15 and for
management of disorders including hyperten-
sion.16 The outcomes subsequent to the use
of these CDS tools have varied, with
some improving practitioner performance,
some improving patient outcomes, and some
achieving neither.15 A recent review noted
that CDS designed to assist the provider in
diagnosis was beneficial in only 4 of 10
reviewed studies, whereas reminder systems
;2(2):103-112 n https://doi.org/10.1016/j.mayocpiqo.2018.03.006
www.mcpiqojournal.org

https://doi.org/10.1016/j.mayocpiqo.2018.03.006
http://www.mcpiqojournal.org


CLINICAL DECISION SUPPORT FOR FH
for prevention were beneficial in 76% of
studies reviewed.15 To date, a CDS tool for
the diagnosis and management of FH has
not been developed.

Of the cardiologists in our survey 51.5%
(n¼33) had interacted with 7 or more patients
with FH, whereas most (58.2%, n¼74) pri-
mary care physicians interacted with far less
(0-3 patients with FH). In one of the focus
groups, there was a suggestion to consider
relaying the FH alert to only specific physi-
cians. However, in subsequent discussions, it
became apparent that the maximum benefit
from a CDS system would result from alerting
any appropriate provider about this often-
undiagnosed condition. Even seasoned cardi-
ologists were hesitant to make the diagnosis
of FH. Rather, they felt the tool would allow
them to refer the patient with possible FH to
an FH specialist to confirm the diagnosis.

Using data from both mediums (survey and
focus groups), a prototype CDS and order-set
were crafted for eventual implementation into
the EHR (Figures 1 and 2). The prototypes
will be further modified on the basis of input
(from patients and providers) before
implementation in the EHR. Following this,
use, feedback, and outcomes will be monitored
and modifications will be made where
necessary, for more widespread deployment.
Study Limitations
Our survey had a modest response rate. The
focus group discussions included a majority
of cardiologists and internists and ideally, we
would have had a greater mix of clinicians
particularly family medicine physicians who
are often involved in caring for multiple family
members and thus have a greater opportunity
to alert those at risk. In addition, opinion of
endocrinologists could be obtained only via
the survey. An additional potential limitation
was the inability to recruit our goal numbers
of clinicians from each specialty from each
focus group.
CONCLUSION
Clinicians were overwhelmingly in favor of a
CDS tool that could assist in the management
of patients with FH at the point of care and
this was confirmed in the focus group discus-
sions. Key themes that emerged during the
Mayo Clin Proc Inn Qual Out n June 2018;2(2):103-112 n https://d
www.mcpiqojournal.org
focus groups included lack of knowledge about
FH among discussants, facilitators and barriers
to implementation, and suggestions for design
of the CDS tool. Most clinicians favored an alert
that appeared in a relevant location (eg, the lab-
oratory results section of the EHR), and that
also provided guidance for both the next diag-
nostic steps and initial options for therapy.
Our study highlights the relative lack of knowl-
edge about a common genetic disorder associ-
ated with increased risk of CHD. Physician
input obtained by a survey and focus groups
was informative for the development of CDS
for FH.
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