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ABSTRACT

Family history (FH) is a risk factor for many diseases. Disease guidelines often
include family history as important in assessing chronic disease risks, but the empirical
evidence base to inform the routine use of family history in primary care in practice appears
largely lacking. An environmental scan of how family history is represented in prevention
guidelines for five conditions showed that, while family history is often included in
guidelines, there is variation in the definition used, recommendation given and evidence
cited. A dataset on cardiovascular health in women was analyzed to examine whether family
history offers useful discrimination value above standard risk factors. Regression results
showed that family history is an independent risk predictor for coronary heart disease which
improves discrimination beyond classical clinical factors. However, the absolute amount of
discriminatory ability alone or with other factors is moderate at best, raising issues regarding

clinical utility.
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EXECUTIVE SUMMARY

Introduction: A positive family history (FH) is strongly associated with risk of many
common complex diseases. FH is a unique risk factor which can provide insights into shared
disease susceptibilities arising from genomic susceptibility, shared environments, and
common behaviors. Disease guidelines include FH as an item important in assessing disease
risks. However, the empirical evidence base to inform the routine use of FH in primary care
practice is largely lacking. The 2009 NIH State-of-the-Science panel on Family History and
Improving Health concluded that, for FH to be established as an evidence-based tool, there
is a need to evaluate its predictive ability and prognostic value in combination with
traditional risk factors.
Objectives
1) To identify (a) how closely ‘positive FH’, as defined in disease-specific guidelines,
reflects current evidence on its predictive accuracy in clinical practice, (b) how a
positive FH translates into preventive recommendations and (c) to determine the
quality of the guidelines currently in use
2) To assess the incremental improvements in individual risk prediction which is
gained by adding FH to other clinical information recommended in guidelines, and
its potential impact on patient classification and management.
Methods: To address objective 1, an environmental scan of chronic disease guidelines
currently in use in North America using standard systematic review methods was performed.
Data were extracted on (1) the definitions of ‘positive FH’ which were used (if any) and

compared with a recently published systematic review, and (2) the way in which preventive



recommendations were altered according to presence of positive FH. Quality of included
guidelines was evaluated using the AGREE instrument. To address objective 2, a secondary
analysis of data from the Aberdeen Study of Cardiovascular Health in Women (ASCHW)
was conducted to determine the predictive ability of FH alone and in addition to classical
risk factors from a specific guideline applicable to the study population (Joint British
Society Guidelines’ on cardiovascular disease prevention in clinical practice ‘JBS 2’) using
regression modeling.

Results: Regarding the environmental scan, there was no consistency of definitions of
‘positive FH’ between guidelines for the same condition and there was a wide range in how
preventive recommendations are modified in response. Furthermore, there is a significant
lack of consistency in reporting of guidelines and most FH definitions used in current
guidelines are not evidence based. Regarding the risk prediction study, regression results
showed that FH is an independent risk predictor for CHD which improves discrimination
beyond classical clinical factors (OR 1.7). However, its predictive ability on its own (AUC
0.56) and with other factors (AUC 0.63) is moderate at best.

Conclusion: Most current guidelines include FH in their risk assessment algorithms;
however the definitions of positive FH used are inconsistent and do not seem to reflect a
clear assessment of the evidence. FH is strongly associated with CHD risk, but its ability to
accurately discriminate between individuals who do and do not have CHD is modest. It
offers a statistically significant incremental improvement in discriminatory accuracy when
added to other standard clinical risk factors, but the clinical relevance of this gain is

marginal. These analyses should be replicated in other datasets, along with a fuller
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consideration of the impact on patients in terms of benefits, harms and costs associated with

changes in recommended interventions which flow from risk reclassification.

11



CHAPTER |

INTRODUCTION

The completion of the Human Genome Project and advances in related technologies
has begun to change our understanding of the genetic basis of diseases.'” There has been a
gradual shift* from traditional genetics, defined as “the study of single genes and their

952

effects” to genomics, which is “the study not just of single genes, but of the functions and

interactions of all the genes in the genome.”**

The shift is not dichotomous, rather it may
better be described as “a continuum™ which ranges from “single gene disorders with a high
penetrance to genetic information obtained from multiple loci of somatic cells.” (Table 1)
In genomics, the emphasis is not limited to monogenic diseases such as the Huntington’s
disease or phenylketonuria, but also includes common complex diseases such as breast
cancer, coronary heart disease and type Il diabetes, which result from the interaction of
heredity and environmental factors.”>® However, despite the advances in our understanding
of the genetic basis of disease, we are far from elucidating the mechanisms by which
multiple genes interact with environmental factors to produce disease.’

The arrival of the ‘genomics era’> has so far only provided us with a few useful
genomic tests.*® In fact, most observers now agree that much of the genomics research
promise for improved health was premature and there will be some time before it translates
into better health.”” Perhaps in reaction, family history is gaining increased attention as a
risk assessment tool for common complex diseases.”***!° Family history has been shown to
be a risk factor for many common complex diseases reflecting “the consequences of genetic

susceptibilities, shared environment, and common behaviors.” In clinical genetics, family

history information is used as a principal tool for risk assessment of patients, with most

12



attention historically, and currently, on monogenic diseases. However, recently, it is
increasingly being discussed in terms of being a potential genomic tool® and associated with
notions of ‘personalized’ disease prevention® as part of the new trend toward ‘personalized
health care.” The latter has been described as care which is patient-oriented and takes into
consideration the patient’s preferences, culture, behavior, family history and

genetic/genomic profile to customize all aspects of care. '

Table 1. Continuum from genetics to genomics in practice’

Type of genetic variation Examples Practice Model

Single gene disorders, High Huntington disease Genetic services; nondirective counseling

penetrance; No effective

interventions

Single gene disorders; High Phenylketonuria Population screening (e.g., newborn

penetrance; Effective interventions screening)

Single gene disorders; Low or Hereditary breast/ovarian Genetic services; counselling may or may

variable penetrance; Intervention: cancer, hemochromatosis not be directive

variable

Genetic variation at one or Pharmacogenetic traits; factor Communicating genetic information re:

multiple loci V Leiden, MTHRF future risk of disease and intervention;
counselling may be directive

Genetic variation at multiple loci Gene expression profiles; Using genetic information in early

in somatic cells (e.g., tumours) serum proteomic patterns diagnosis, classification, prognosis, and
treatment; genetic services/counselling
model does not apply

13



Although family history is considered one of the oldest diagnostic tools in medicine
and is a well documented risk factor for common chronic diseases,6 there is a need to
evaluate its clinical validity as a risk assessment tool.'” At present, there is little evidence on
how well family history performs in risk assessment of patients in general clinical
populations, and it is unclear how complex disease prevention guidelines build family
history into their recommendations. The focus of this thesis is to examine these issues

empirically.

14



BACKGROUND

Family history

Family history is often described as “a simple and yet powerful clinical tool”'® which
captures the interaction between the environment and heredity.” In clinical genetics, family
history is used as a diagnostic tool and must be extensive enough to allow identification of
specific disease patterns within the family. The family history is obtained through a several-
step process, typically including: 1) a pre-visit telephone interview, 2) completion of a
family history questionnaire, 3) a lengthy face to face interview covering information on at
least three generations and 4) verification of the information elicited from the patient during
the interview. This kind of approach is considered the ‘gold standard’ for other approaches
of family history collection. However, it is time consuming and often demands resources
beyond the usual in non-specialist settings.*"'?

It has recently been suggested that this ‘standard model’ of family history taking may
not be necessary in all clinical situations and that the characteristics of family history
information needed for patient care vary depending on the purpose for which it is obtained."
Table 2 suggests that there are purposes beyond specialist genetics assessment for which
family history information can be used, and that this should be reflected in both the specific
information items of interest, and the kinds of tools that are developed to facilitate data

collection and interpretation.

15



Table 2: Purposes of family history taking'

‘DATA
BANKING’

‘GENETIC
CASE

FINDING’

COMPLEX
DISORDER
RISK

PROMOTING
BEHAVIOUR
CHANGE

FAMILY
GENOGRAM

Target
population

Type of
FH info

Other
Info

Timing
of use

Resources
required

Updating

Linkage
with other
tools

Universal

More extensive

Not relevant

Any time.
Suited to new
patient intake

Needs to be
efficient

Yes.
How often?

EMRs,
decision
support, etc

Clinical
suspicion/ patient
concern

Depends on
suspected
condition(s)

Generally less
important

Responsive to
concerns

Time
Confidence

Less important?

Referral/testing
guidelines

Large patient
groups

Simpler?

Other clinical
info,
important

PHE, patient/
physician
concerns

Needs to be
time efficient

Yes.
Linked to
PHE?

Prevention
guidelines

Related to life
course?

Simple?

Other health
info, relevant

PHE,
opportunistic?

Relates to
counseling
component

Less important?

Effective
behavioral
interventions

Everyone?

Variable?
(Depends on
family?)

Family, social,

emotional, etc

New patient
intake

Time

More important
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Family history is of particular interest in primary care,™ not least because the care of
the patient as part of the family unit is recognized and emphasized in family medicine.>"
However, the approach to taking and using family history in this setting is necessarily
different from specialist genetics.”'® First of all, there are no clear expectations on how to
gather family history within a clinical encounter, nor any guidance on specific family history
items which should be obtained.'® In primary care, it is suggested that family history could
be used to better inform individual risk of chronic diseases,'> which indicates a focus not on
single gene disorders but rather on complex disorders which, by definition, do not follow

obvious Mendelian inheritance patterns.'*'*'®

The purpose of risk assessment is often less
about detecting a rare genetic disorder in the family and more about identifying which
healthy individuals need particular attention to reduce risk of certain diseases in the future,
and/or to enhance screening strategies for asymptomatic disorders such as diabetes.'*'>
Family history is part of a broader health assessment which involves consideration of a
wider range of risk factors.

The comprehensiveness of family history, which is standard in specialized settings,
is not feasible and may not be necessary in the primary care setting, where physicians have
been shown to devote less than 2.5 minutes to taking a family history.”'” Time constraints,
unfavorable reimbursement practices, colleague and patient directed pressure to focus on

other aspects of care, and perceived lack of skills and confidence have been identified as the

main barriers to adequate family history taking in the primary care setting.’

17



Common complex diseases
The term ‘common complex disease’ refers to diseases which result from the
interaction of genes, environment, lifestyle, and culture to promote diseases occurring

6,7;18
1% Table 3 presents examples of common

frequently enough to be a public health burden.
complex diseases and associated family history risks, revealing an increase in relative risk of
the order of 1.7-11 in patients with a positive family history compared to those with no
family history, with the risk increasing further with decreasing age of diagnosis in relatives
and increasing number of relatives affected.®

In contrast, similar strength associations between genetic variants and common
complex diseases have not been observed "“*'*'®; and no single genetic variant has been
shown to affect common complex disease development on its own, rather multiple variants
are involved.®'® To date, genome-wide association studies have yet to show that genetic
variants provide significant risk prediction, apart from uncommon familial variants of
common complex disorders such as familial breast, ovarian cancer or hereditary non-
polyposis colorectal cancer.”*!'® At present genomic science is unable to offer genomic tests
which provide useful personalized risk prediction for prevention of common complex

. 8:18
diseases.”™
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Table 3: Prevalence and relative risk estimates due to family history for selected disease®

Disease U.S. prevalence of the Risk due to family history
disease
Cardiovascular 58 million OR=2.0 (one FDR¥*)
disease OR=5.4 (two or more FDR with onset<55yr)
Breast Cancer 3 million women RR=2.1 (one FDR)
RR=3.9 (three or more FDR)
Colorectal Yearly incidence=130,000 OR=1.7 (one FDR)
Cancer OR=4.9 (two FDR)
Prostate Cancer Yearly incidence=200,000 RR=3.2 (one FDR)
RR=11.0 (three FDR)
Melanoma 200,000 OR=2.7 (one or more FDR)
OR=4.3 (one FDR)
Type Il Diabetes 13 million RR=2.4 (mother)
RR=4.0 (maternal and paternal relatives)
Osteoporosis 8 million women OR=2.0 for osteoporotic fracture (female FDR)
2 million men RR=2.4 for wrist fracture (father)
Asthma 17 million OR=3.0 (mother)
RR=7.0 (mother and father)

*FDR=either parent and/or a sibling
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Family History and Common Complex Disease

The potential value of family history information is illustrated in a hypothetical
scenario proposed by Francis Collins (See Box below)' and modified by Yoon and
colleagues.(6) Collins originally developed this scenario to indicate the possibilities of

genomic testing.

In the year 2010, John, a 23-year-old male patient presents with elevated blood
cholesterol. In addition, the patient is a smoker and the family history reveals a paternal
history of myocardial infarction. John’s doctor recommends a DNA screening test which
gives estimated lifetime and relative risks for developing specific common complex diseases
in the future. John agrees. The test is noninvasive and simply involves a cheek swab being
sent for DNA analysis. One week later the test results are back. Based on the DNA test
results, John learns that he is at increased risk for coronary artery disease, colon cancer and
lung cancer. He also learns that his Alzheimer’s disease and prostate cancer risk is lower
than the general populations because he carries low risk variants of those genes. Based on
these results, John is provided with customized disease prevention advice for the conditions
which he is at increased risk (stop smoking, annual colonoscopy screening from the age of
45, and a prophylactic drug regimen for coronary disease). The results motivate John to kick
the habit of smoking with support from a “genetically high risk for complications from

smoking™ support group.

Source: Collins et al.’
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The DNA test described in the scenario by Collins is not available for most common
complex diseases® — the point was to offer a vision of ‘personalized’ risk assessment through
genomics. However, Yoon et al.® proposed that an analogous risk assessment could be
conducted right now by using family history information (Figure 1). Here, John’s risk could
be stratified for each common complex disease of interest (he would be high risk for CVD,
medium risk for diabetes and low risk for stroke). In conjunction with other risk factors (e.g.
age, body mass index, smoking status) John is already in a position to be offered various
long-term management and prevention strategies ranging from recommended behavior
changes to DNA-based or other investigations available (e.g. colonoscopy).

This illustrates the potential for family history to serve as a risk assessment tool for
population scale public health impact. The DNA-based testing envisioned by Collins has not
come to fruition in 2011 and family history may be an immediately available way to assess,
stratify and predict risk of common complex disease.

However, although family history is a clear risk factor for most common complex
disease and is included in many prevention guidelines, there is no consensus and only fairly
weak evidence on how to use it effectively and efficiently to assess an individual’s
rigk 10:14:19

Recently, Scheuner et al.”” suggested a model for stratifying patients into high,
moderate and low risk based on family history for certain diseases. Based on their modeling
results, they concluded that family history is a feasible risk assessment tool for common
complex diseases. Yoon et al.'? proposed how preventive activities could be implemented in

response to each of these risk levels (Figure 1). This approach provides a simple idea of how

21



family history information could be linked to strategies for the detection, management and

. . S 12;20
prevention of complex diseases in primary care. ~

Risk Classification

Personalized prevention

Average recommendations
— e
Family Personalized prevention
History Tool »  Moderate ) recommendations
Referral for genetic
> High ) evaluation and personalized
prevention recommendations

Figure 1: Proposed scheme for using family history to guide and inform prevention
strategies'

Three studies have evaluated this approach. Hariri et al.?! investigated the
association between familial risk stratification and undiagnosed diabetes in a nationally
representative sample of the U.S. population. They reported “a strong and proportional
association between familial risk and undiagnosed diabetes”, concluding that family history
based risk stratification has potential as a diabetes screening tool. Scheuner et al.? applied
family history risk stratification in a cross-sectional study of the U.S. population for early-
onset coronary heart disease (CHD). They reported that the risk assessment model with
familial stratification alone could accurately classify presence or absence of CHD in 70.9
percent of individuals (assessed by the area under the receiver-operator characteristics curve,
AUC), which is considered modest discriminatory ability. In another study, Scheuner et al.?®

22



investigated whether adding family history to a global cardiovascular risk prediction model
could improve identification of individuals with advanced coronary artery calcification
(CAC, a surrogate for CHD). For women, the authors reported AUC values of 75.2%
without and 75.9% with family history in the model, and 71.8% and 72.5% for men,
respectively. They concluded that the “incorporation of family history, especially
comprehensive familial risk stratification, provides incremental prognostic value.”

While the framework presented in Figure 1 has intuitive appeal, it was developed
from a specialist genetics ‘lens’ and reflects a qualitative assessment of evidence on the
association between family history and risk of disease. Direct evidence on the accuracy of
this framework for detecting disease or predicting future disease in populations
representative of primary care is extremely limited. Further, its clinical utility (whether its
use would improve clinical and patient decision making, or lead to better health outcomes)
remains unexplored.'%**%°

Despite this lack of evidence, there are many family history tools available for use in
primary care, and the evidence suggests that using any kind of tool is associated with more

19;26 . .
"~ However, there is no evidence on how much,

extensive and accurate collection of data.
or what kind of, family history information is actually sufficient for accurate complex
disease risk assessment.

These issues and others formed the focus of the 2009 NIH State-of-the-Science
Consensus Panel on Family History and Improving Health'*The Panel’s questions are listed

in the box below. Its conclusions published as a statement are considered the most up to date

evidence at the time. '*

1. What are the key elements of a family history in a primary care setting for the purposes of
risk assessment for common diseases?
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2. What is the accuracy of the family history, and under what conditions does the accuracy
vary?

3. What is the direct evidence that getting a family history will improve health outcomes for
the patient and/or family?

4. What is the direct evidence that getting a family history will result in adverse outcomes
for the patient and/or family?
5. What are the factors that encourage or discourage obtaining and using a family history?

6. What are future research directions for assessing the value of family history for common
diseases in the primary care setting?

The panels review of evidence suggested that the ability of family history alone to
predict complex disease is limited, and the effect of using family history information on
patient outcomes is not clear.”?” As a result, it concluded that currently there is only weak
evidence for supporting the routine use of family history in primary care for common
complex disease assessment, and further research is needed to establish an evidence base.
The panel recommended that “future... efforts should evaluate family history in
combination with genetic and environmental variables, for its predictive value and its
potential role in improving patient outcomes.” Further, the panel identified 25 specific
research questions relating to FH which are listed in Appendix 1; the full summary of the
panels conclusions are were published in a peer reviewed article. **

Given the issues with barriers in practice and the limited predictive ability of family
history alone, it is necessary to evaluate the place of family history information in routine
primary care practice. In particular, an assessment of what extra benefit it offers when used
in combination with other standard risk factors is suggested by the NIH panel on Family
History and Improving Health. This approach is more in keeping with clinical thinking and
routine practice. For family history to be useful in routine practice, it must be easy to

capture and able to offer ‘extra value’ in predicting or detecting conditions of interest.
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RATIONALE

Family history taking is part of the everyday practice of primary care. Although
family history has been shown to be a significant risk factor for many diseases, its predictive
ability for complex diseases is poor when used on its own. There is a need to evaluate the
predictive ability of family history when used in conjunction with risk factors whose
measurement is considered standard of care. The evaluation of the clinical validity of family
history in clinical practice has been identified as necessary to establish family history as an
evidence-based public health tool."* The results of this study are important for generating
knowledge which will be valuable in evaluating clinical validity of family history as a risk

assessment tool in clinical practice.
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OBJECTIVES

The overall goal of the proposed project is to determine the clinical validity and, if
possible, the utility of family history in primary health care as a risk assessment tool. The

specific objectives are:

1. To review how ‘positive family history’ is defined in disease specific prevention
guidelines which are currently in use in North America

2. To identify how clinical prevention recommendations are altered for patients who
have a positive family history, compared with those who do not, in these guidelines

3. Using coronary heart disease (CHD) as a case study, to assess the incremental
improvement in individual risk prediction which is gained by incorporating family
history information with other forms of clinical information recommended in
relevant guidelines.

4. To comment on the clinical impact of any differences in patient risk classification
which follow from incorporating family history information in disease risk

assessment.
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CHAPTER I

AN ENVIRONMENTAL SCAN OF FAMILY HISTORY ITEMS IN PREVENTION
GUIDELINES

OBJECTIVES

The aim of this environmental scan is to identify the role of family history in
prevention guidelines currently in use for specific conditions selected, through a review of
guidelines available to North American physicians. It addresses objectives 1 and 2. The
conditions of interest are: coronary heart disease, type Il diabetes, asthma, colorectal cancer
and breast cancer. These conditions were chosen because previous researchers'” have
proposed them as suitable for inclusion in family history tools on the basis that: 1) they are
associated with a substantial public health burden; 2) there is awareness of these diseases
among relatives; 3) there are well defined case definitions; 4) they are considered to be
accurately reported by family members; 5) family history is an established risk factor; and 6)

effective interventions for primary and secondary prevention are available.

METHODS

Search Strategy
Five electronic searches were conducted using the National Guideline Clearinghouse

website (http://www.guideline.gov/). Individual search strategies were developed for each

disease selected and are presented in Appendix 2. The searches were executed between

March 23, 2009 to October 2, 2009 and the search results were limited to prevention, risk
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assessment and screening guidelines categories. The searches were not limited by year of

publication, sex, institution of publication or any other criteria.

Inclusion/Exclusion Criteria

Guidelines were included in the environmental scan if they: 1) were related to the
specific diseases selected; 2) were not intended for preconditions of selected disease (e.g.
hypertension for CHD); 3) included recommendations related to primary or secondary
prevention; 4) were applicable to the general adult population (e.g. not confined to pregnant
women); 5) were the most up to date version of the guideline; and 6) were published in the
house journal of a relevant specialty society and/or authored by or on behalf of a relevant
specialty society or published by a national/federal or state/provincial guideline

development body. No language restrictions were placed.

Study Selection

All available guidelines identified for each condition were retrieved. Guidelines were
classified as missing if they could not be located in full text despite: 1) e-mailing the
corresponding author; 2) the interlibrary loan system; or 3) online searching. Duplicates of
guidelines for a selected condition were removed but duplicates across conditions (i.e. multi-
condition guidelines) were retained. Therefore, a guideline was counted more than once if it
was eligible for two different conditions. Two reviewers (QH, BW) independently screened
the full-text of all potentially eligible full-text guidelines using the inclusion/exclusion

criteria, and disagreements were resolved through discussion and a third reviewer (JL)
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where necessary (Appendix 3). With respect to the full-text reports that were screened, all

excluded studies and reasons for exclusion were documented (Appendix 4).

Quality Assessment

A formal quality assessment of each included guideline was performed using the
Appraisal of Guidelines for Research and Evaluation (AGREE)® instrument, applied
independently by QH and BW. The AGREE instrument consists of 23 items across six
domains (see below) and has been validated for evaluating clinical practice guidelines®.
Scoring is completed for each item on a scale of 1 (strongly disagree) to 4 (strongly agree).
The average percentage score of items for each domain is then calculated using a specified
formula. Each domain is independent of the others and thus an overall average quality score
is not obtained”® (Appendix 5).

The domains are:

Scope and purpose - whether guidelines state their goals, clinical questions addressed,

the potential benefits and the intended patient population

e Stakeholder involvement - the involvement and contribution of groups which will be
using the guideline

e Rigor of development - the methods used to synthesize the evidence-base, develop
recommendations, and guideline updating policy.

e Clarity of presentation - concerns how clearly the key information is presented

e Applicability - concerns the organizational issues and cost of applying the guideline in

practice
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e Editorial independence - concerns the reporting of potential conflict of interest by the
guideline authors to ensure that guideline recommendations are not influenced by
funding bodies.

Data Extraction

One reviewer (QH) independently abstracted data from all studies meeting the
inclusion/exclusion criteria using a data abstraction sheet (Appendix 6). Information was
collected regarding guideline characteristics (authors, specific condition, year of publication,
journal/institution), patient characteristics, definitions of ‘average’ and ‘high’ risk, specific
family history items mentioned, preventive interventions or strategies indicated for different
risk levels, the original evidence sources cited, and all other mentions of family history
within the guideline. The reviewer was not blinded to names to the authors, journal,
institution or any other information.

Data Analysis

Data were qualitatively synthesized to summarize: 1) the proportion of guidelines
mentioning family history; 2) the definitions of family history used; and 3) the specific
preventive recommendations made for patients with a positive FH.

The evidence cited to support family history definitions and associated preventive
interventions was summarized. In addition, the definitions of ‘positive FH” were compared
with the NIH review quantifying the condition-specific definitions with highest predictive or
screening accuracy, noting that all of the guidelines were published before this review *’.
Guidelines with higher and lower quality scores were compared. We assumed that for a
guideline to be considered high quality it must score values of 3 or above across the 7 items

on the Rigor of Development domain. Following this assumption, the AGREE instrument

30



formula was used to determine the corresponding percentage if all the items on the Rigor of
Development domain scored a value of 3. The resulting score was 67 % and this served as
our benchmark for judging the quality of guidelines as high/low. High quality guidelines
were compared to low quality to determine whether they were more likely to: mention FH,

use a definition that is consistent with evidence and cite evidence.
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RESULTS

Study Characteristics

The electronic searching of the National Guideline Clearinghouse generated 223
guideline citations. Seven guidelines could not be retrieved, resulting in 216 available for
full text screening. Of these, 191 were excluded on the basis of: high risk populations (4),
ineligible patient/population group (18), not prevention (90), not disease/condition of
interest (51) Health Technology Assessment (HTA)/scientific statement (4), withdrawn (4),
duplicates (20). This left 25 guideline citations which met the eligibility criteria across the
five conditions considered and were retained for data extraction. Of the 25 unique guidelines
identified, four were multi-condition (See Table 4). A flow diagram of the search results is
illustrated in Figure 2.
All 25 guidelines were published between 2003 and 2008. One guideline on breast cancer
had two relevant citations.>**' One was produced in Framce,3 % one in U.K.,3 3 two in

34;35

Singapore, one in Ireland,36 one in Sweden,37 one in Saudi Arabia, 3% and the remaining

eighteen in the U.S. Of the 32 eligible guidelines included: six were for breast cancer’*>'="-

36;39;48;49

#_eleven for colorectal cancer’>?*2°2%*%%47 four for coronary heart disease, ten

3373840415034 41 d one for asthma.> Family history was mentioned in 24

for diabetes,
guidelines. For the purposes of this thesis, FDR (first degree relative) is defined as FH of a

condition of interest in either parent and/or a sibling.
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223 guidelines identified from 5
search strategies

A 4

216 potentially eligible guidelines
identified for full text evaluation

7 missing guidelines
removed

A 4

25 unique guidelines were
identified

\ 4

191excluded based on
inclusion/exclusion criteria:
-high risk population (4)
-ineligible group (18)

-not disease/condition of interest
(51)

- not prevention (90)
-HTA/scientific statement (4)
-withdrawn (4)

-duplicates (20)

=

Breast cancer

©)

CRC
(1’

CHD
(@)

Asthma
(©6)f

Type II Diabetes
(10)’

Figure 2: Flow diagram outlining the results of the guideline search and the selection of
guidelines for inclusion in the environmental scan.

"There is overlap across the conditions.
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Table 4: Summary of included guidelines

Authors Country Journal/Publication Year Mention FH
Breast Cancer (n=6)

Institute for Clinical Systems Improvement (ICSI)* U.S. Institute for Clinical Systems Improvement (ICSI) 2008 Yes
Michigan Quality Improvement Consortium (18-49)* U.S Michigan Quality Improvement Consortium 2008 No
Michigan Quality Improvement Consortium (50-65+)* U.S. Michigan Quality Improvement Consortium 2008 No
Qaseem et al.® US. Ann Intern Med 2007 Yes
Saslow et al. & Smith et al.*** Us. CA Cancer J Clin 2003/2007 Yes
University of Michigan Health System*? U.S University of Michigan Health System 2004 Yes
Colorectal Cancer (n=11)

Davila et al.* uU.s. Gatrointest Encosc 2006 Yes
Calonge et al.® U.S. Ann Intern Med 2007 Yes
Singapore Ministry of Health® Singapore Singapore Ministry of Health 2004 Yes
Scottish Intercollegiate Guidelines Network (SIGN)* UK. Scottish Intercollegiate Guidelines Network (SIGN) 2003 Yes
University of Michigan Health System*? U.S. University of Michigan Health System 2004 Yes
Ko et al.*® U.S. Dis Colon Rectum 2006 Yes
Institute for Clinical Systems Improvement (ICSI)* US. Institute for Clinical Systems Improvement (ICSI) 2008 Yes
Michigan Quality Improvement Consortium (18-49)* U.S. Michigan Quality Improvement Consortium 2008 Yes
Michigan Quality Improvement Consortium (50-65+)* U.S Michigan Quality Improvement Consortium 2008 No
World Gastroenterology Organization (WGO)* France World Gastroenterology Organization (WGO) 2007 Yes
U.S. Preventive Services Task Force ¢ uU.s. U.S. Preventive Services Task Force 2008 Yes
Coronary Heart Disease (n=4)

Mosca et al.® U.s. Circulation 2007 Yes
Graham et al.® Ireland* Eur J Cardiovasc Prev Rehabil 2007 Yes
Institute for Clinical Symptoms Improvement (ICSI)® U.S. Institute for Clinical Symptoms Improvement (ICSI) 2008 No
U.S. Preventive Services Task Force* U.S. U.S. Preventive Services Task Force 2004 No
Type 11 Diabetes (n=10)

Rodbard et al.* U.S. Endor Pract 2007 Yes
Singapore Ministry of Health® Singapore Singapore Ministry of Health 2006 Yes
Ryden et al *"* Sweedert' European Society of Cardiology (ESC) 2007 Yes
Wisconsin Diabetes Advisory Group® uU.s. Wisconsin Diabetes Prevention and Control Program 2008 Yes
Calonge et al.®2 U.S. Ann Intern Med 2008 No
University of Michigan Health System® uU.s. University of Michigan Health System 2008 No
Quality Improvement Team in Chronic Care (CCQI)*® Saudi Arabia  Qatif Primary Health Care 2008 Yes
American Diabetes Association (ADA)* US. Diabetes Care 2008 Yes
Michigan Quality Improvement Consortium (18-49)* uU.S. Michigan Quality Improvement Consortium 2008 Yes
Michigan Quality Improvement Consortium (50-65+)% uU.s. Michigan Quality Improvement Consortium 2008 Yes
Asthma (n=1)

Global Initiative for Asthma (GINA)*® US. Global Initiative for Asthma (GINA) 2008 No

*corresponding author
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Breast Cancer

Of the six guidelines identified, four mentioned family history and are summarized
in Table 5. Two definitions of ‘average’ risk for breast cancer were used, none of which
included family history. Four definitions of ‘high risk’ for breast cancer were used and all
included family history in risk assessment. For the four guidelines which included a family
history component for high risk assessment, three definitions were used, two of which were
consistent with the NIH consensus review. Family history was not mentioned elsewhere as a
‘stand alone’ risk factor, therefore all rrecommendations for patients who ‘fulfilled’ the FH
criterion for breast cancer were the same as for those who fulfilled other high risk criteria,
and centred around earlier, more frequent, or additional modalities of screening. Citations of
the evidence used for the family history recommendations were provided in three out of the

four included guidelines.
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Table 5: Summary of Breast Cancer guidelines FH definitions and recommendations

Recommendation Family History Studies

Study (Year)

Average risk High risk Def.

definition for high risk Cited
> 1 of the following Definition of Positive Recommendation in
FH response of Positive FH
Institute for e asymptomatic o FH of breast cancer o carlier screening, ¢ > | FDR affected e same as for high risk e none
Clinical pt’s over 50 in patients mother, shorter screening (mother, daughter,
Systems with no FH of sister or daughter interval sister)
Improvement breast cancer, e Past personal history
(Icshy® = of breast cancer
(2008) ¢ Previous breast
biopsy
demonstrating
atypical hyperplasia
Qaseemetal.  eno history of ¢ 2 FDR with breast o periodic risk ¢ 2 FDR with breast e same as for high risk o
4(2007) breast cancer cancer, assessment to cancer (in
e 2 previous breast determine risk and e | previous breast biopsy accompanying
biopsies initiate screening and 1 FDR with breast systematic
¢ 1 FDR with breast cancer review)
cancer and 1 otherwise none
previous breast
biopsy
e Previous diagnosis of
breast cancer
o ductal carcinoma in
situ, or previous
hyperplasia
e previous chest
irridation
e BRCA1 or BRCA2
mutation
Saslow et al. o defined as over ® women with any e insufficient evidence o any family history of e same as for other high risk o 3859
& Smith et al. 40 with no FH history of breast to recommend earlier breast or/and ovarian
3031 of breast or/and ovarian screening, shorter cancer
(2007) cancer (annual cancer screening intervals,
mammography e women with or the addition of
at 40 onward) BRCA1/2 genes additional screening
° increasing age modalities (e.g. MRI,
ultrasound imaging)
University of e defined as e women with a o carlier screening e > 1 FDR affected e Same as for high risk o0
Michigan
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Study (Year)  Average risk High risk Def. Recommendation Family History Studies

definition for high risk Cited
> 1 of the following Definition of Positive Recommendation in
FH response of Positive FH
Health women who personal history of (mother or sister)
System*? are 40 or older breast cancer
(2004)* and have no o FH of breast cancer
FH of breast in mother or sister
cancer e Proliferative benign
breast disease,
particularly atypical
hyperplasia,
o radiologically dense
breasts

e carly age at
menarche or late
menopause

o Nulliparity

o First child after 30

e Women who
received chest
irradiation

¢ BRCA1, BRCA2

e Hormone
Replacement
Therapy

*consistent with NIH definition
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Colorectal Cancer (CRC)

Of the eleven guidelines identified, ten mentioned family history and are
summarized in Table 7. Seven definitions of ‘average’ risk for CRC were used, whereas
each included guideline had a slightly different definition of ‘high risk’ for CRC. Among
the guidelines that mentioned family history, all used it in the definition of ‘high risk’ and
none were ‘stand alone’, also none were consistent with the NIH consensus review.
Recommendations for patients who fulfilled high risk criteria for colorectal cancer centred
on earlier, more frequent screening and initiation of screening. Citations supporting the use

of family history were provided in five out of the ten guidelines.
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Table 6: Summary of CRC guidelines FH definitions and recommendations

Davila et al.*
(2006)

Calonge et al. *°
(2007)

Singapore
Ministry of
Health®
(2004)

avg. risk

® no personal or
FH of CRC
and over 50

e asymptomatic
adults with
avg. risk of
CRC,
including those
with FH of
CRC

e agsymptomatic
over 50 yrs
with a FH
limited to non-
FDR (annual
Feccal occult

o personal history of CRC

or adenomatous polyps

o personal history of
inflammatory bowels
disease

o familial polyposis
syndromes e.g. Familial
adenomatous polyposis,
FAP

o hereditary
nonpolyposos colon
cancer (HNPCC)

e 1) individuals with > 1
FDR with sporadic CRC
at age <60, or

¢ 2) individuals with > 1
FDR with sporadic CRC
at >60, or

3) individuals with a FH

of adenomatous polyps in

FDR <60 yrs
e FAP, Hereditary non-

polyposis, colon cancer

syndromes or a history
of colorectal cancer or
adenomas

e age 50 or older

e a personal history of
CRC or adenoma

e a FH of CRC or
adenoma

o history of ulcerative

e genetic testing and
counseling

e colectomy

e carlier screening

e colonoscopic
surveillance

e more frequent screening

® none

e Earlier screening

¢ Genetic counseling

o Surgery

e Surveillance
colonoscopy

39

Definition of
Positive FH

1) individuals with >1
FDR with sporadic CRC
at age <60, or2)

individuals with >1 FDR

with sporadic CRC at
>60, or

3) individuals with a FH
of adenomatous polyps in

FDR < 60 yrs

e any FH of CRC

o 1 FDR diagnosed with
CRC before 45 yrs or
two 2DR diagnosed
with CRC at any age
from the same side of
the family

Recommendation

1) Earlier colonoscopy
screening, followed
with 3-5 yr screening
interval (if normal)

2) earlier colonoscopy
screening, followed
with 10 yr screening
interval (if normal)
3) earlier colonoscopy
screening, followed
with 5 yr screening)
(if normal)

® none

e carlier screening

° 61-63

o 0400




Scottish
Intercollegiate
Guidelines
L\IBetwork (SIGN)

(2003)

blood testing)

not meeting
moderate or
high risk
criteria and
recommend
lifestyle
changes, no
screening
required

colitis

e FAP

e HNPC

e moderate risk based
on FH->1 FDR
affected by CRC when
<45 yrs

o or 2 affected FDR (one

CRC less than 55 years)
or 2 (one CRC less than
55 years) or 3 affected
individuals with CRC
or endometrial cancer
who are FDR of each
other and one a FDR of
consultand

high risk based on
FH->at least 3 family
members affected by
CRC

or at least 2 with CRC
and one with
endometrial cancer in at
least two generations,
one affected relative
must be age < to 50 yrs
at diagnosis: one of the
relatives must be a FDR
of the other two,

o Gene carriers
(HNPCC),

untested primary
relatives of gene
carriers

other symptoms
o Rectal bleeding and
changed bowel

e Mod risk>earlier
screening

o High risk.>earlier
screening, shorter
screening interval,
referral to genetic

¢ Counseling

Other symptoms
e Referral to a specialist
e Examination

Definition of
Positive FH

e moderate risk=>1 FDR
affected by CRC when
<45 yrs

or

e or 2 affected FDR (one
CRC less than 55 years)

or

e or 2 (one CRC less than
55 years) or 3 affected
individuals with CRC
or endometrial cancer
who are FDR of each
other and one a FDR of
consultand

high risk->at least 3
family members
affected by CRC

or at least 2 with CRC
and one with
endometrial cancer in at
least two generations,
one affected relative
must be age <to 50 yrs
at diagnosis: one of the
relatives must be a FDR
of the other two,

o Gene carriers
(HNPCO),

untested primary
relatives of gene
carriers

Recommendation

o Mod risk>one time o ¢’

earlier screening at
age 30-35 and then
again at 55

e High risk.>earlier
screening, shorter
screening interval,
referral to genetic
counseling
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University of
Michigan Health
System*?

(2004)

Ko et al.*®

(2006)

e no FH of CRC,
asymptomatic,
over 50

e no FH of CRC
and <50 (no
screening)

e no FH of CRC
and > 50, offer
screening

movements

o Rectal without anal
symptoms

o Palpable abdominal
mass

o Palpable rectal mass

o Intestinal obstruction

e anemia

e 1) FDR affected with
CRC or adenomatous
polyps at age >60, or 2
second degree relatives
affected with CRC

e 2) >2 FDR with CRC,
or a single FDR with
CRC or adenomatous
polyps diagnosed at <
60 yrs

e Gene carrier for
HNPCC

e Gene carrier for FAP

o Personal history of
CRC

o Inflammatory bowel
disease

o History of adenomatous
polyps

e greater than 50

e 2 or more FDR affected
or 1 FDR affected < 60
years

Earlier screening,
shorter screening
interval, surveillance
colonoscopy, systemic
biopsies,
sigmoidoscopy

Earlier screening

Definition of
Positive FH

¢ 1) FDR affected with
CRC or adenomatous
polyps at age >60, or 2
second degree relatives
affected with CRC

¢ 2) >2 FDR with CRC,
or a single FDR with
CRC or adenomatous
polyps diagnosed at <
60 yrs

1) people with 1 FDR
with CRC or
adenomatous polyps
diagnosed at <60 yrs or
2 FDR diagnosed with
CRC at any age OR,

¢ 2) FDR with CRC or
adeomatous polyp
diagnosed at >60 yrs or
two second degree
relatives with CRC

Recommendation

e 1) earlier screening,

e 2) earlier screening
and shorter
screening interval

e 1) earlier screening,
shorter screening
interval

e 2) earlier screening
but same interval as
average risk

® none
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Institute for
Clinical Systems
Improvement
(acsn®

(2008)

Michigan
Quality
Improvement
Consortium
(18-49)*
(2008)
World
Gastroenterology
Organization
(WGO)*
(2007)

avg. risk

e no FH of CRC
or
adentomatous
polyps in FDR
before age 60,
or 2 FDR at
any age

e no FH of
adenomatous
polyps

e over 50 yrs for
whites, over 45
for blacs

® 1o personal
history of
polyps/ and or
CRC

® 1o history of
inflammatory
bowel disease

avg. risk

» no FH of CRC

avg. risk

e no FH of CRC,
screen for CRC
starting at age
50

e Having any of risk
factors listed in average
risk.

in adults 18-39

e any FH of CRC or

o history of colorectal
polyps or

e chronic inflammatory
bowel disease

o FH of CRC or
adenomatous polyp

e > FDR with colon
cancer or adneomatous
polyp diagnosed before
the age of 60, or with 2
FDR diagnosed with
CRC at any age

o Familial adenomatous
polyposis (FAP)

e Hereditary
nonpolyposis colorectal

e Earlier screening

e initiate screening

e Earlier screening,
shorter screening

interval, surveillance,

genetic testing

Definition of
Positive FH

¢ 1 FDR diagnosed after
60 yrs with CRC or
adenomatous polyps

e any FH of CRC

¢ 1)> 1 FDR diagnosed
with CRC or
adnomatous polyp < 60
yrs, or 2

FDR diagnosed with

CRC at any age,

e > 1FDR diagnosed over
the age of 60, or 2
second degree relatives
with CRC start
screening at age 40, but
with the same

Recommendation

e Earlier screening o 6168

e initiate screening o none®!

e 1) earlier screening,
shorter screening
interval

e 2) earlier screening

® none
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U.S. Preventive
Services Task
Force*’

(2008)

avg. risk

» individuals >
50 yrs, including
those with FH of
CRC in first and
second degree
relatives

cancer (HNPCC)

e lynch syndrome e recommendations not
o familial adenomatous made for the high risk
polyposis category, mentioned
and excluded from

guideline

Definition of
Positive FH

frequency as average
risk

* > FDR of colorectal
adenomas or CRC at
young age or in
multiple affected FDR’s

Recommendation

o Earlier screening

® none
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Coronary Heart Disease (CHD)

Of the four guidelines identified, two mentioned family history and are summarized
in Table 9. Only one definition of ‘average’ risk was given which did not include family
history. Two definitions of ‘high risk’ for coronary heart disease were used and both
included family history. Again, no ‘stand alone’ family history criteria were presented. The
two guidelines used different definitions, neither consistent with the NIH consensus review.
Recommendations for patients who fulfilled the high risk criteria for CHD centred on
lifestyle modifications, and therapeutic management of risk factors. Citations of the

evidence used for the family history recommendations were provided in one guideline.
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Table 7: Summary of CHD guidelines FH definitions and recommendations

Study Average High Risk Recommendation Family History Studies
(Year) Risk for High Risk Cited
Definition of Positive Recommendation in
FH response of Positive
FH
Moscaetal o Framingha Two levels: e Interventions o FH of premature CVD (< o None specific to FH e none
49 (2007) mrisk score  Atrisk recommended for 55 yrs in males, <65 yrs alone
<10% and o >1 risk factor for CVD including: lowering/ managing in females)
no risk smoking, poor diet, physical high lipids, diabetes,
factors inactivity, obesity, esp. central lifestyle modifications
adiposity, family history of etc, if one or more
premature CVD (<55 yrs in male risk factor present
relative, and <65 yrs in female
relatives)
e Evidence of subclinical vascular
disease (e.g. coronary calcification)
® Poor exercise capacity on treadmill
test and/or abnormal heart rate after
stopping exercise
High risk
e Established CHD
e Cerebrovascular disease
e Peripheral arterial disease
o Abdominal aortic aneurysm
o End-stage or chronic renal failure
e Diabetes mellitus
o 10 year Framingham score of >20%
Graham et ® not o high blood pressure o lifestyle modification, e family history of o Lifestyle o 970
al* (2007) specified o family history of CVD therapeutic premature CHD before Modifications,
o dyslipidemia management of risk 55 yrs in males and 65 yrs Therapeutic
e obesity factors in females management of risk
e age factors
e smoking
o diabetes
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Type Il Diabetes

Of the ten guidelines identified, eight mentioned family history and are summarized
in Table 11. Three definitions of ‘average’ risk were given, and none included family
history. All eight guidelines included definitions for ‘high risk’ for diabetes which were
broadly similar, and all incorporated family history. Family history did not appear as a
separate criterion. None of the family history definitions were consistent with the NIH
consensus review. Recommendations for patients who fulfilled the high risk criteria centred
on earlier and more frequent screening. Citations of the evidence used for the family history

recommendations were not provided for any of the guidelines.
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Table 8: Summary of Type II Diabetes guidelines FH definitions and recommendations

Study (Year)

Rodbard et al.
*0(2007)

Singapore
Ministry of
Health®
(2006)

Ryden et al.
¥7(2007)

Quality
Improvement
Teamin
Chronic Care
(ccQn®

Average risk
definition

e asymptomatic >40

yrs with no risk
factors

e asymptomatic
individuals, risk
score given based
on presence and
absence of risk
factors including
FH

e asymptomatic , >45

yrs with no risk
factors

High Risk

screening is
recommended with
one or more risk
factors: FH, CVD,
sedentary lifestyle,
overweight,
hypertension, etc.
Individuals are
those with one or
more risk factors
such as: FH,
hypertension, BMI
> 25 kg/m2,
previous gestational
diabetes mellitus,
CHD, PCOS,
Dyslipidemia etc.
those who receive
risk score of 12-14,
based on risk
factors: age, BMI,
Waist
circumference,
physical activity,
diet, anti-
hypertensive
medication, blood
g