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Abstract

Introduction: Rapid and appropriate family risk assessment and triage of patients are essential for
patients presenting to a symptomatic breast unit and international criteria for review are well es-
tablished. Family History Risk Assessment Software (FaHRAS) is a computerized program, involv-
ing different modalities of risk assessment, which is available but has not been widely assessed.
Aims: This study evaluated the FaHRAS software scoring of family history risk. Its analysis was
compared to multi-tool family history risk assessment models in a cohort of 353 patients on a his-
toric family history waiting list. Methods: A recent published pilot study assessed and categorized
family history risk in 353 patients on a historic family history waiting list, according to interna-
tional guidelines including NICE criteria, Gail and IBIS risk estimates. The current study involved a
reassessment of all 353 patients using the FaHRAS software program to determine its accuracy
and ease of use. Patient demographics and time required to perform the analysis were docu-
mented. Results: FAHRAS identified 73 (20.7%) patients had an IBIS family history score of 17% or
greater and 89 (25.2%) patients met the NICE guidelines criteria for management beyond primary
care. In the previous study, this was 79 (22.4%) and 112 (31.7%) respectively. Using the largest
denominator (NICE guidelines), 264/353 (74.8%) patients could be discharged to primary care
using FaHRAS. Using this largest denominator, FAHRAS also identified a total of 28 (7.9%) patients
requiring referral to tertiary care while the previous study identified 3 (0.8%). Conclusion: This is
one of the first studies to validate FaHRAS, which is accurate and easy to use. FAHRAS system can
enable clinicians to become more efficient gatekeepers to genetic services.
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1. Introduction

Health care initiatives relating to early detection and management of breast cancer have highlighted awareness
of breast cancer as a public health issue [1]. This has resulted in increased referral to symptomatic breast servic-
es nationally and internationally [2]. Anxiety and fear relating to inappropriate risk assessment, breast cancer
diagnosis and its management can confound a rational approach to its management [3].

One of the main reasons for this increased referral is the fact that an individual’s relative(s) may have pre-
viously been diagnosed with breast cancer which they perceive to put them at increased risk of the disease. Fam-
ily history is key to risk classification of breast cancer and indeed a positive family history can significantly in-
fluence a woman’s risk for breast cancer depending on such issues as number and age of the affected relative(s)
[4].

However, risk factors relating to family history are not universally well understood [5]. 20 - 30 percent of
women with breast cancer have at least one relative with the disease, but only 5 to 10 percent have a true here-
ditary predisposition [6]. Triaging patients’ appropriate family history risk is important to identify those needing
increased surveillance and those who can be maintained in family care [7] [8].

NICE has recently updated its Familial Breast Cancer Guidelines and two of its recommendations are that
tools such as family history questionnaires and computer packages exist that can aid accurate collection of fam-
ily history information and they should be made available. In addition the Guidelines state that when accessible
in secondary care, a credible carrier probability calculation method should be used as well as family history to
determine who should be offered referral to a specialist genetic clinic [9]. Computerized family history risk as-
sessment programs have been available for some time, but have not been widely assessed in symptomatic breast
units [10]. In a previous clinical audit of family history risk assessment, a significant number of inappropriate
family history referrals and reviews were occurring [11]. A subsequent study showed that the appropriate referrals
had increased from 45% to 78% but there was still room for improvement [12]. This risk assessment was cumber-
some and time consuming and newer computer programs have been developed to aid in triage. FaHRAS®™ is a
sophisticated evidence-based software system which enables a user to build and store a family history and to run a
variety of analyses against their family history to quantify their risk of developing breast cancer.

This study evaluated FaHRAS software ability to triage family history risk referrals and compare its analysis
to that previously undertaken using multi-tool family history risk assessment models.

2. Methods

An ethically approved study was undertaken at Letterkenny Hospitals’ Breast Unit as a two stage evaluation of
family history risk assessment. Letterkenny Hospital Breast Unit, established in 1998 as a satellite to its parent
centre 250 km away in Galway University Hospital, is a designated breast cancer service under the National
Cancer Control Programme in Ireland [13]. The Breast Unit treats almost 80 new cancer patients per annum, in
addition 1800 new patients and 1500 review patients currently attend the Breast Unit. The Unit had a historical
family history recall review waiting list of 353 patients. This had built up over a period of 8 years serviced by
three different locum breast surgeons.

The first stage of this study reviewed the medical charts of 353 patients on a family history recall list. Risk
stratification was objectively assessed using the NICE guidelines, Gail model and modified Tyrer-Cuzick (IBIS)
risk assessment tools [9] [14] [15]. The 353 patients were then triaged into GP review or breast clinic review
[11].

The second stage of the study, reported in this paper, re-evaluated the data on these 353 patients utilizing the
FaHRAS software program. The software was donated from the University of Nottingham spinout company
FaHRAS, where it has been developed. The FaHRAS software had been beta tested in two specialist familial
breast cancer units before being released. Risk assessment models used included the NICE Guidelines as used
by the NHS, IBIS (Tyrer-Cuzick) and BOADICEA Model Risk Assessments [16]. Patient history, including a
family history evaluation, was entered into the FaHRAS programme. Their lifetime risk and ten-year risk for the
development of breast cancer was documented and the risk of gene defect BCRA 1 and 2 were calculated using
the FaHRAS programme. Table 1 outlines the criteria for referral to primary, secondary and tertiary care utiliz-
ing existing best practice guidelines [9]. The accuracy of the software’s risk assessment was evaluated by com-
pleting a risk assessment on the 353 patients and making a comparison with the risk assessment already com-
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Table 1. Criteria for risk stratification into primary, secondary and tertiary care.

Primary Care Secondary Care Tertiary Care
Lifetime risk of breast cancer <17% >17% - <30% >30%
Risk of a BRCAlor BRCA2 mutation - - >20%

pleted on the same 353 patients by clinicians during the above mentioned clinical audit. Further evaluation in-
volved assessing whether the management recommendations of FaAHRAS for primary and secondary care would
correlate with the triage recommendations which were manually assessed in the clinical audit. The length of
time taken to input the data, plot the family tree and to complete the three risk assessments was recorded for the
353 patients.

3. Results

A total of 353 patients’ family history and risk factors were assessed using the FAHRAS programme. Mean age
of patients assessed was 49.1 + 11.5 years (range 21 - 76). The distribution of patients reaching the criteria for
family history triage review in the first and second stage of this study is shown in Table 2.

Using FaHRAS, 73 (20.7%) patients had an IBIS score of 17% or greater. In the first stage 79 (22.4%)
reached this threshold value in the audit conducted. Review of the 6 discordant cases identified incorrect data
entry relating to age, menopausal status and family history.

In addition 89 (25.2%) patients met the NICE guidelines criteria for management beyond primary care com-
pared with 112 (31.7%) patients meeting the NICE guidelines for referral during the initial clinical audit. Table
3 demonstrates how FaHRAS changed the triage code from clinical assessment alone, reducing the number re-
ferred to secondary care from 109 to 61. It did increase the number referred to tertiary care.

Using BOADICEA risk assessment, 2 (0.25%) patients reached the criteria as high risk for a BRCAL or
BRCAZ2 mutation and referral to tertiary care was recommended.

The mean length of time taken to complete the risk assessment was 3.9 = 0.6 minutes, with a range of 3-6
minutes. With increasing experience of using the FaHRAS system, the length of time needed to input the data
decreased. The mean length of time taken to input data for the first 100 patients was 4.7 + 0.5 minutes. In com-
parison, the mean length of time taken to input data for the final 100 patients was 3.1 + 0.2 minutes.

4. Discussion

FaHRAS provided an acceptable and reliable means for assessing patients’ risk of breast cancer. The study sug-
gested that, using the largest denominator (NICE guidelines) slightly less patients needed review beyond prima-
ry care however 7.1% more needed review in tertiary care than the initial reported audit recommended. The dif-
ferences in triage recommendations highlight the difficulties that can arise in risk stratification of patient with a
family history.

There are several reasons why FaHRAS risk assessment using IBIS could be more efficient than the modified
Tyrer-Cuzick internet based risk assessment tool which was used in the previous audit. The FaHRAS enables the
user to input with systematic thoroughness. The FAHRAS software programme enabled users to obtain a three
generation or greater family history of not just breast cancer but many types of cancer and allows updates of
family history. The Tyrer-Cuzick risk assessment tool allows users to obtain a three generation family history
pedigree which can lead to an underestimated cancer risk as it only allows for a family history of breast cancer
to be taken into account [17].

The FaHRAS programme was significantly better at interpreting the NICE criteria for referral to specialist
genetic services than the clinician based assessment performed during the audit. It highlights what has been
shown in previous studies that computer programmes for interpreting family history of breast and ovarian cancer
can produce more appropriate management decisions in comparison to other methods [18]. This study shows
that computer based software such as FaHRAS can provide accurate risk assessment and could enable clinicians
to be more effective gatekeepers to genetic services [17]. Even following regional education programs initiated
in our area referral systems without routine computer aided systems will result in 22% inappropriate referrals

[12].
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Table 2. Risk stratification of patients based on each risk assessment tool.

Clinical Audit n = 353 FaHRAS n = 353
Primary Care Secondary Care Tertiary Care  Primary Care Secondary Care Tertiary Care
IBIS 274 79 0 280 71 2
Gail 296 57 0 - - -
NICE 241 109 3 264 61 28
BOADICEA - - - 351 0 2

Table 3. Summary of NICE Recommendations in the previous audit and using the FaHRAS programme.

NICE Recommendation Clinician n = 353 FaHRAS n = 353
Refer to Primary Care 241 264
Manage in Secondary Care 109 61
Offer referral to specialist genetics surveillance 3 28

Although the BOADIECA risk assessment tool was not used in the previous audit, the FAHRAS programme
enabled the probability of detecting a BRCA1 or BRCA2 mutations [16]. Previous studies using the BOADIECA
model have shown that BOADIECA in comparison to other models can accurately predict the overall number of
mutation detected [19]. Two women in this study were classed as “high risk” for a BRCA mutation using the
BOADIECA risk assessment. The identification of women who are high risk for a BRCA 1 or BRCA 2 mutation
is important as genetic testing can be targeted towards individual patients who are more likely to test positive
[20].

The mean length of time taken to input the data into the FaHRAS system does require time which would re-
sult in longer consultation times. The mean time to complete a risk assessment was 3.9 minutes over the whole
study. This ranged from a mean time of 4.7 minutes for the first hundred patients to 3.1 minutes for the final 100
patients. The FaAHRAS programme compares favorably to other computer based programmes which can take up
to 15 minutes to input all the relevant data [17]. If computer based programs are used it enables pedigrees to be
generated and for family history information to be stored. FaHRAS is therefore ideal in a well resourced breast
system and could be completed by trained breast nurses.

This study shows the important role that computer based programmes such as FaHRAS could have in the as-
sessment of patients with a family history of breast cancer. The FaHRAS system could enable clinicians to be-
come more efficient gatekeepers to genetic services and reassure clinicians in their classification of women as
low risk who can be managed in primary care. It has facilitated a major restructuring of the manner we under-
take our risk assessment, triage and referral process. FaHRAS helped identify that 264/353 (74.8%) at our clinic
could have been cared for in primary care. However further development of the FaHRAS could be undertaken to
reduce the time required to complete for each patient and have linkages with hospital based computer systems
and those in primary care.

References

[1] Linsell, L., et al. (2009) A Randomised Controlled Trial of an Intervention to Promote Early Presentation of Breast
Cancer in Older Women: Effect on Breast Cancer Awareness. British Journal of Cancer, 101, 40-548.
http://dx.doi.org/10.1038/sj.bjc.6605389

[2] Watson, E., Austoker, J. and Lucassen, A. (2001) A Study of GP Referrals to a Family Cancer Clinic for Breast/Ova-
rian Cancer. Family Practice, 18, 131-134. http://dx.doi.org/10.1093/fampra/18.2.131

[31 Welch, H.G., Schwartz, L.M. and Woloshin, S. (2011) Overdiagnosed: Making People Sick in the Pursuit of Health.
Beacon Press, Boston.

[4] Collaborative Group on Hormonal Factors in Breast Cancer (2001) Familial Breast Cancer: Collaborative Reanalysis
of Individual Data from 52 Epidemiological Studies including 58209 Women with Breast Cancer and 101 986 \Women
without the Disease. Lancet, 358, 1389-1399. http://dx.doi.org/10.1016/S0140-6736(01)06524-2



http://dx.doi.org/10.1038/sj.bjc.6605389
http://dx.doi.org/10.1093/fampra/18.2.131
http://dx.doi.org/10.1016/S0140-6736(01)06524-2

A. Gorman et al.

(5]
(6]
(7]

(8]
(9]

[10]
[11]
[12]
[13]

[14]

[15]
[16]

[17]

[18]

[19]

[20]

Rose, P., et al. (2001) Referral of Patients with a Family History of Breast/Ovarian Cancer—GPs’ Knowledge and Ex-
pectations. Family Practice, 18, 487-490. http://dx.doi.org/10.1093/fampra/18.5.487

Carter, R.F. (2001) BRCAL, BRCA2 and Breast Cancer: A Concise Clinical Review. Clinical & Investigative Medi-
cine, 243, 147-157.

Lakhani, N.S., Weir, J., Alford, A., Kai, J. and Barwell, J.G. (2009-2011)Could Triaging Family History of Cancer
during Palliative Care Enable Earlier Genetic Counselling Interventions for Families at High Risk? Tipping Points
Project (2009-2011).

Maurice, A., et al. (2006) Screening Younger Women with a Family History of Breast Cancer—Does Early Detection
Improve Outcome? European Journal of Cancer, 42, 1385-1390. http://dx.doi.org/10.1016/j.ejca.2006.01.055

National Institute for Health and Care Excellence (2013) Familial Breast Cancer: Classification and Care of People at
Risk of Familial Breast Cancer and Management of Breast Cancer and Related Risks in People with a Family History
of Breast Cancer. Update of Clinical Guideline 14 and 41. (Clinical Guideline 164.).

http://guidance.nice.org.uk/CG164

Guerra, C.E., Sherman, M. and Armstrong, K. (2009) Diffusion of Breast Cancer Risk Assessment in Primary Care.
The Journal of the American Board of Family Medicine, 22, 272-279. http://dx.doi.org/10.3122/jabfm.2009.03.080153

Ahmed, Z., Shields, G., Momin, M., Curran, S. and Sugrue, M. (2010) Breast Cancer Family History Risk Assessment,
Fact or Fantasy? Irish Journal of Medical Sciences, 179, S331-S373.

Thomas, J., Sugrue, M., Curran, S., Furey, M. and Sugrue, R. (2013) Are Family Doctors Compliant with Breast Fam-
ily History Guidelines? Advances in Breast Cancer Research, 2, 149-153. http://dx.doi.org/10.4236/abcr.2013.24024

National Cancer Control Programme. http://www.hse.ie/eng/services/list/5/nccp/

Gail, M., et al. (1989) Projecting Individualized Probabilities of Developing Breast Cancer for White Females Who
Avre Being Examined Annually. Journal of the National Cancer Institute, 81, 1879-1886.
http://dx.doi.org/10.1093/jnci/81.24.1879

IBIS Software Tyrer-Cuzick Computerised Model V6 (2008) http://www.ems-trials.org/riskevaluator/

Antoniou, A.C., et al. (2006) BRCAL and BRCA2 Mutation Predictions Using the BOADICEA and BRCAPRO Mod-
els and Penetrance Estimation in High-Risk French-Canadian Families. Breast Cancer Research, 8, R3.
http://dx.doi.org/10.1186/bcr1365

Amir, E.O., Freedman, C., Evans, D.G. and Seruga, B. (2010) Assessing Women at High Risk of Breast Cancer: A Re-
view of Risk Assessment Models. Journal of the National Cancer Institute, 102, 680-691.
http://dx.doi.org/10.1093/jnci/djg088

Emery, J.R., et al. (2000) Computer Support for Interpreting Family Histories of Breast and Ovarian Cancer in Primary
Care: Comparative Study with Simulated Cases. British Medical Journal, 321, 28-32.
http://dx.doi.org/10.1136/bmj.321.7252.28

Parmigiani, G.S., et al. (2007) Validity of Models for Predicting BRCA1 and BRCA2 Mutations. Annals of Internal
Medicine, 147, 441-450. http://dx.doi.org/10.7326/0003-4819-147-7-200710020-00002

Antoniou, A.P., Pharoah, P., Smith, P. and Easton, D.F. (2004) The BOADICEA Model of Genetic Susceptibility to
Breast and Ovarian Cancer. British Journal of Cancer, 91, 1580-1590.



http://dx.doi.org/10.1093/fampra/18.5.487
http://dx.doi.org/10.1016/j.ejca.2006.01.055
http://guidance.nice.org.uk/CG164
http://dx.doi.org/10.3122/jabfm.2009.03.080153
http://dx.doi.org/10.4236/abcr.2013.24024
http://www.hse.ie/eng/services/list/5/nccp/
http://dx.doi.org/10.1093/jnci/81.24.1879
http://www.ems-trials.org/riskevaluator/
http://dx.doi.org/10.1186/bcr1365
http://dx.doi.org/10.1093/jnci/djq088
http://dx.doi.org/10.1136/bmj.321.7252.28
http://dx.doi.org/10.7326/0003-4819-147-7-200710020-00002

	An Evaluation of FaHRAS Computer Programmes’ Utility in Family History Triage of Breast Cancer
	Abstract
	Keywords
	1. Introduction
	2. Methods
	3. Results
	4. Discussion
	References

