ABSTRACT:

Background: Given the lack of agree-
ment in the literature regarding the
clinical utility of testing for heritable
thrombophilia, we conducted a study
to determine if variability in testing
is found among specialists in British
Columbia and to assess testing prac-
tice at Vancouver General Hospital,
a tertiary care centre.

Methods: A questionnaire about
heritable thrombophilia testing was
sent to 12 specialists in BC and the
anonymized responses were ana-
lyzed. In addition, electronic records
for factor V Leiden mutation testing
performed over a 4-year period were
analyzed to determine testing vol-
ume and assess patterns of ordering
according to patient and clinician
characteristics.

Results: Eleven of 12 specialists
completed the survey. The responses
indicated that while the specialists
felt very confident in their ability to
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Results from a survey and data from records for factor V Leiden mu-
tation testing indicate that provincial HT testing guidelines may be

needed.

interpret test results, most ordered
these tests knowing that the results
are unlikely to contribute to patient
care. When asked whether testing
was appropriate in 15 clinical scenar-
ios, the agreement beyond chance
(kappa) was only 38.7%. The data
from Vancouver General Hospital re-
vealed that factor V Leiden testing
was performed on nearly 2000 pa-
tients annually during the study peri-
od, with over half of the tests order-
ed by family physicians and general
internists. Most tests were perform-
ed on outpatients, and more women
than men were tested, particularly
women between ages 10 and 40.

Conclusions: Surveyed specialists
agreed that heritable thrombophilia
testing is usually unhelpful in patient
care and disagreed regarding the
appropriate indications for testing.
Much testing in BC occurs in female
outpatients of reproductive age.
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Background

The term “thrombophilia” derives
from the Greek words thrombos and
philia, and translates as “clot loving.”
Patients with thrombophilia have a
higher risk of incident and recurrent
venous thromboembolism (VTE) and
may have a heritable or an acquired
thrombophilia. Over the past 2 decades,
there has been great interest in pre-
dicting an individual’s genetic predis-
position to clotting disorders, particu-
larly when evaluating patients with a
strong family history of VTE and
those without a known acquired risk
factor for thrombosis.

Interest in clotting disorders has
led to widespread testing for the five
most common kinds of heritable
thrombophilia (HT) (EZH).' These
can be classified according to their
associated risk factors for VTE: the
low-risk factor V Leiden (FVL) muta-
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tion and the prothrombin gene muta-
tion (PGM), and the high-risk defi-
ciencies of protein C, protein S, and
antithrombin. Although these forms
of HT increase the relative risk of inci-
dent VTE, studies have shown them to
have arather modest effect on increas-
ing the risk of recurrent VTE.?3

Unfortunately, the limitations of
HT testing are numerous. A set of neg-
ative results does not exclude the pres-
ence of other heritable thrombophilic
factors, nor does it mean that a patient
is at low risk of thromboembolic dis-
ease. Recent studies have shown that
clinical features are strong predictors
of recurrent thrombosis, with confir-
mation of FVL and prothrombin muta-
tions being noncontributory, and con-
firmation of protein C, protein S, and
antithrombin deficiencies remaining
ofuncertain value.*’ More important-
ly, studies have yet to show any bene-
fit for HT testing in terms of important
outcomes for the patient or cost-effec-
tiveness.”® In addition to being expen-
sive (the five-test panel costs $292.09
per patient in BC, based on the 2012
Medical Service Plan laboratory fee
schedule), the assays are not well stan-
dardized and need to be performed by
laboratory technologists with special-
ized training. Another problem is that
functional assays for deficiencies of
antithrombin and proteins C and S are
subject to interferences, including
those caused by anticoagulants and
acute thrombosis, and repeat testing is
required to confirm deficiencies. In-
terpretation of the results thus requires
an in-depth understanding of the tech-
nical limitations of testing and the
clinical circumstances in which the
testing was performed. Finally, HT test
results are unlikely to influence man-
agement in most cases and can height-
en anxiety in patients.

Given these limitations, we under-
took a formal assessment of HT test
ordering by physicians in BC. We

Table. Most common heritable thrombophilias in the general population and in patients with

incident and recurrent venous thromboembolic disease (VTE).!

eritable ncident elative ris| elative ris

Heritabl Prev:lllil::r in | |ncident VTE | Relative risk Re(;;llréent Relative risk

thrombophilia g . prevalence (95% CI) (95% CI)
population prevalence

Factor V

Leiden 3%-7% 12%-20% 43(1.9-9.7) 40%-50% 1.3(1.0-3.3)

G1691A

Prothrombin %—3Y% %—8% %—20% 2

G20210A 1%-3% 3%-8% 1.9(0.9-4.1) 15%—20% 1.4 (0.9-2.0)

Protein S 010 o _a0 324 o100

deficiency 0.01%-1% 1%—3% (16.7-62.9) 5%-10% 25

gg‘f’f;g‘n%y 0.02%-005% |  2%5% | 113(57-22.3) | 5%-10% 25

s\gf‘i'z?éﬁcmyb'" 0.02%-004% | 1%-2% | 175(0.1-338) |  2%-5% 25

began by surveying academic hema-
tologists and other specialists to deter-
mine their level of agreement on the
clinical utility of HT testing, and then
reviewed HT tests performed at Van-
couver General Hospital (VGH), a ter-
tiary care and academic referral cen-
tre, to assess the volume of provincial
HT tests performed and the patterns of
testing according to patient and clini-
cian characteristics.

Methods

In May 2009, 12 BC specialists with ex-
pertise in thrombosis (eight academic
hematologists, two community hema-
tologists, one internist in obstetrical
medicine, and one general internist)
received a questionnaire by e-mail
that asked their opinions on the utility
of HT testing and how they deter-
mined when to test. The survey con-
sisted of two background data ques-
tions, six general questions about the
utility of HT testing, and questions
describing specific clinical scenarios
and asking whether HT testing was
appropriate. Of the 15 clinical scenar-
ios described, seven involved preg-
nancy and/or hormonal contraception,
two involved screening before high-
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risk events or procedures, and six
related to the circumstances of a
patient’s thrombosis, such as age, site,
and presence/absence of provoking
factor (see box). The results were
anonymized and the overall agree-
ment beyond chance (kappa) was cal-
culated for the 15 clinical scenarios.

To determine what happens in
practice regarding HT testing, VGH
Hematology Laboratory electronic
records were used to establish how
many tests for FVL were performed
from 1 April 2005 to 30 March 2009.
FVL was chosen to represent HT test-
ing patterns because it is the most
prevalent heritable thrombophilia and
roughly 80% of the testing for this
mutation in BC was performed at
VGH during the study period (based
on unpublished BC Medical Service
Plan data from 2008), whereas tests
for deficiencies of antithrombin and
proteins C and S are performed at
numerous regional and private labs in
BC. The testing data were sorted ac-
cording to patient gender, age, and
inpatient/outpatient status, as well as
according to the specialty of the order-
ing physician.
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Results

Survey responses

Eleven of the 12 specialists surveyed
(92%) completed the survey. Most
respondents (82%; 9 of 11) stated they
see at least 50 patients a year with
thrombosis and 64% (7 of 11) stated
they order HT testing between 10 and
49 times a year. With regard to the
interpretation of HT test results, most
of the respondents (73%; 8 of 11) felt
“very confident” of their ability to
interpret the results and the remaining
3 felt confident but admitted to having
“some uncertainty.” Interestingly, 82%
of respondents (9 of 11) felt that the
results of testing influenced patient
management less than 10% of the
time. Furthermore, 73% of respon-

dents (8 of 11) admitted to ordering
HT testing “at least some of the time”
when they did not believe the results
would affect patient management.
When specialists were asked
whether HT testing was appropriate in
15 specific clinical scenarios, there
was good agreement (9 or 10 of 11
respondents) for only 27% of the sce-
narios (4 of 15), partial agreement (8
of 11 respondents) for 40% of the sce-
narios (6 of 15), and poor agreement
(6 or 7 of 11 respondents) for 33% of
the scenarios (5 of 15). No single sce-
nario was judged appropriate for test-
ing by all of the respondents. In aggre-
gate, the calculated kappa measure of
agreement beyond chance was 0.387,
with the level of disagreement being

Clinical scenarios from survey sent to 12 BC
specialists with expertise in thrombosis

Which of the following are appropriate indications for

thrombophilia screening?

* Before prescribing hormonal contraception to a woman with family his-

tory of thrombophilia.

* When evaluating a woman with recurrent pregnancy loss.
* Prenatal screening of a woman with family history of documented throm-

bophilia.

* Before prescribing hormonal contraception to a woman with family his-

tory of thrombosis.

* Prenatal screening of a woman with family history of thrombosis.

* Before high-risk situations events or procedures for patients with fami-
ly history of documented thrombophilia.

* When evaluating a woman with obstetrical vascular complications.

* Before high-risk events or procedures for patients with family history of

thrombosis.

Which of the following are appropriate indications for

thrombophilia testing?

» Unprovoked thrombosis in patient < 50 years.

e Unusual site of thrombosis.

» Unprovoked recurrent episode of thrombosis, regardless of age.
» Thrombotic event in context of a soft risk factor.

» Thrombotic event in setting of hormonal-related event.

» Unprovoked first event of thrombosis, regardless of age.

* Provoked thrombosis in patient < 50 years.
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rather evenly distributed across the
scenarios.

Provincial FVL test data

As shown in [FFMERl, VGH received
7928 orders for FVL testing during
the 4-year study period, most of which
were for outpatients (68.3%; 5418
of 7928 tests). Overall, FVL was re-
quested more frequently for female
patients (65.3%; 5182 of 7928 tests).
This excess testing in women was
more pronounced in the outpatient set-
ting (70.6%; 3824 of 5418 tests) than
in the inpatient setting (54.1%; 1358
of 2510 tests).

EEM2¥] shows that women test-
ed for FVL (median age 38 years)
tended to be younger than men (medi-
anage 49 years), in outpatients as well
as inpatients. The proportion of pa-
tients tested who were between the
ages of 10 and 40 years was much
higher in women (52.4%; 2713 of
5182 tests) than in men (23.5%; 644
of 2746 tests).

EEME¥] shows that clinicians or-
dering the most FVL tests at VGH were
general practitioners (36.8%; 2914 of
7928 orders), followed by general in-
ternists (16.3%; 1296 of 7928 orders),
obstetricians (13.7%; 1088 of 7928
orders), hematologists (9.5%; 752 of
7928 orders), and neurologists (6.9%;
550 of 7928 orders).

Of the 7928 test orders issued,
FVL testing was not performed in 308
instances (3.9%). The majority of can-
celled tests were for orders on previ-
ously tested patients (89.3%; 275 of
308 instances). Most of the remaining
tests were canceled due to problems
with the submitted specimen.

Of the patients tested, positive
FVL results were seen in 16.3% of
outpatient men (249 of 1531), 9.7% of
inpatient men (106 0f 1092), 10.3% of
outpatient women (383 of 3694), and
9.2% of inpatient women (120 of 1303).
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Figure 1. Factor V Leiden test order volume at Vancouver General

Hospital according to gender and inpatient/outpatient status, 1 April

2005 to 30 March 2009.

Figure 2. Gender, outpatient/inpatient status, and age of patients
tested for heritable thrombophilia at Vancouver General Hospital,

Conclusions

Our study is the first to document the
volume and practice patterns of HT
test ordering in any Canadian pro-
vince. Responses to the clinical sce-
nario questions in the survey revealed
that significant variability exists when
specialists, including academic hema-
tologists, are asked to consider indica-
tions for HT testing, with a kappa
value of only 35.7% agreement be-
yond chance. Another noteworthy sur-
vey finding is the coexistence of'a high
level of clinician confidence in HT
test interpretation and the surprising-
ly high level of ordering frequency
despite clinician acknowledgment that
the results are unlikely to influence
management in the majority of cases.
This practice is clearly questionable
and raises concerns regarding the
value and utility of laboratory testing
and its impact on patient outcomes.

The FVL testing data from VGH
highlight several important issues in
HT testing.

First, the volume of HT testing in
the province is significant. Almost
2000 FVL tests per year were per-
formed at VGH during the study peri-
od, at an annual cost of over half a

1 April 2005 to 30 March 2009.
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Figure 3. Specialty of clinicians testing for heritable thrombophilia, as well as gender and

outpatient/inpatient status of patients tested at Vancouver General Hospital, 1 April 2005 to 30
March 2009.

million dollars (based on 2012 MSP
rates). This seems to be a rather expen-
sive exercise for uncertain clinical
utility. Furthermore, considering that
the expected number of annual inci-
dent VTE cases in BC is roughly 4400
(based on an overall incidence rate of
1 in 1000 and BC’s 2011 population
estimate of 4.4 million), either half of
the patients with a new VTE are being
tested for HT or, more likely, a signif-
icant amount of testing is occurring in
patients without a history of VTE.>!0
Given that HT testing is generally not
indicated for patients without VTE
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and for those with a known risk factor
for thrombosis (provoked VTE), the
volume of testing appears excessive
and inappropriate.

Second, 32% of FVL tests were
performed in patients admitted to hos-
pital. This is an inappropriate setting
for HT testing because levels of anti-
thrombin, protein C, and protein S can
be affected by the acute medical or
surgical problems responsible for the
patient’s admission and make the re-
sults unreliable. Although the results
of genetic testing for FVL and PGM
would not be affected, they are also
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unlikely to influence management
decisions. With these considerations,
inpatient HT testing should be strong-
ly discouraged.

Third, the data show that HT tests
ordered by general practitioners ac-
count for over one-third of all FVL
tests ordered in BC. Consequently, fu-
ture HT testing educational initiatives
will need to target general practition-
ers. Possible strategies to eliminate
inappropriate testing include estab-
lishing provincial HT testing guide-
lines, identifying inappropriate orders,
limiting HT test ordering to special-
ists, or changing the reimbursement
arrangements for HT testing.

Last, a disproportionate amount of
outpatient testing occurs in younger
women. This likely reflects clinician
concerns about women who are preg-
nant and women considering hormon-
al contraception. HT testing in these
two patient populations remains con-
troversial because of the emotional
issues, the lack of studies demonstrat-
ing positive impact on patient out-
comes, and the questionable cost-
effectiveness of testing.®!! The British
Committee for Standards in Haema-
tology summarizes these issues in
detail.'? Based on our findings on test-
ing patterns, effective educational ini-
tiatives or guidelines are needed to
address testing in these patient popu-
lations.

Our study has several limitations.
Because most of the specialists sur-
veyed were academic hematologists
from the Vancouver region, the results
obtained cannot be generalized to
other specialists who commonly order
HT tests (sec [ZEMEE]), nor can the
results be assumed to represent spe-
cialists in other regions in Canada. In
addition, the small sample size of 11
respondents limits our ability to draw
strong conclusions. Nonetheless, given
there are only 27 adult hematologists
in the province of BC (excluding

leukemia and lymphoma specialists),
11 respondents is a very reasonable
representation of this specialty group.
Finally, the testing patterns found by
analyzing FVL test data may not be
the same as testing patterns for other
forms of HT. Although the tests for the
five common heritable thrombophil-
ias are generally ordered together, it is
conceivable that FVL may be ordered
in isolation in certain circumstances
(e.g., for members of a family known
to carry FVL).

This study demonstrates that al-
though BC specialists agree that HT
test results are of limited clinical util-
ity in their practice, the way these spe-
cialists actually use these tests is ex-
tremely variable. Most HT tests in BC
are ordered for outpatients, with a dis-
proportionately high number of the
orders being for young women. To
encourage appropriate ordering of HT
tests, educational initiatives will need
to target general practitioners and
specifically address clinical scenarios
involving pregnancy and hormonal
contraceptive therapy.
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