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Coverage Position

CIGNA HealthCare covers genetic testing for factor V Leiden thrombophilia as medically
necessary when ANY of the following criteria are met:

e age <50, any history of unexplained venous thrombosis

age < 50 with unexplained arterial thrombosis in the absence of other risk factors for
atherosclerotic vascular disease

venous thrombosis in unusual sites (such as portal hepatic, mesenteric, and cerebral veins)
recurrent venous thrombosis

venous thrombosis and a strong family history of thrombotic disease

venous thrombosis in pregnant women or women taking oral contraceptives

asymptomatic first-degree* relatives of individuals with proven symptomatic thrombophilia
myocardial infarction in female smokers under age 50

recurrent pregnancy loss (i.e., two or more consecutive pregnancy losses)

*A first-degree relative is defined as a blood relative with whom an individual shares approximately 50%
of his/her genes, including the individual’s parents, full siblings, and children.

All individuals undergoing genetic testing for any reason should have both pre- and post-test
genetic counseling with a physician or a licensed or certified genetic counselor.

CIGNA HealthCare does not cover genetic testing for factor V Leiden thrombophilia for the
following indications, because they are considered not medically necessary (this list may not be
all-inclusive):

e as a general population screen
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e as a routine screening test during pregnancy or prior to the use of oral contraceptives, hormone
replacement therapy (HRT), or selective estrogen receptor modulators (SERMs)

e as a prenatal or newborn test, or as a routine test in asymptomatic children

e as a routine initial test in individuals with arterial thrombosis

General Background

Factor V Leiden (FVL) is the most common inherited cause of thrombophilia. FVL thrombophilia is a
mutation of the factor V gene which causes greater resistance to activated protein C (APC), resulting in
increased thrombin generation and a hypercoagulable state. The FVL mutation is found in 5.27% of
Caucasian Americans and progressively less in other racial groups. The frequency of heterozygotes is
approximately 5—-7% and of homozygotes approximately 0.02% (Spector, 2005).

FVL is characterized by an increased risk for venous thrombosis but can also be associated with
pregnancy complications and recurrent pregnancy loss, as well as myocardial infarction in young female
smokers. Both heterozygotes and homozygotes are at increased risk of occurrence or recurrence of
venous thrombosis. Individuals who are heterozygous for the FVL mutation have a slightly increased risk
of venous thrombosis (3—7 times); homozygous individuals have a much greater thrombotic risk (80
times). The absolute incidence of venous thrombosis in patients with the FVL mutation ranges from
0.19% per year to 0.45% per year, compared to 0.10% per year in individuals without the mutation
(Kujovich, 2007). FVL is inherited in an autosomal dominant manner in heterozygotes and in an
autosomal recessive manner in homozygotes (Spector, 2005).

FVL is present in heterozygous form in approximately 12—20% of venous thromboembolism (VTE)
patients (Press, et al., 2002). VTE is a common, complex disease with variable expressivity as well as
genetic and environmental interactions. Its severity and age of onset may vary. Not all mutation carriers
develop VTE. The exposure of mutation carriers to clinical (environmental) risk factors also compounds
the possibility of VTE. Independent risk factors for VTE include older age, confinement to a hospital or
nursing home, recent surgery that required anesthesia, trauma sufficient to necessitate hospitalization,
malignant neoplasm (with or without chemotherapy), neurological disease along with chronic extremity
paresis, superficial vein thrombosis, and prior central venous catheter or transvenous pacemaker
insertion. Additional VTE risk factors for women include the use of oral contraceptives, hormone
replacement therapy (HRT), and selective estrogen receptor modulators (SERM) (Heit, 2000).

Testing Recommendations for FVL
The American College of Medical Genetics (ACMG) (Grody, et al., 2006), recommends testing for the
following indications:
e age under 50, any venous thrombosis
venous thrombosis in unusual sites (such as hepatic, mesenteric, and cerebral veins)
recurrent venous thrombosis
venous thrombosis and a strong family history of thrombotic disease
venous thrombosis in pregnant women or women taking oral contraceptives
relatives of individuals with venous thrombosis under age 50
myocardial infarction in female smokers under age 50

Testing may also be considered in the following situations (ACMG, 2006):

e venous thrombosis, age over 50, except when active malignancy is present

¢ relatives of individuals known to have factor V Leiden. Knowledge that they have factor V Leiden
may influence management of pregnancy and may be a factor in decision-making regarding oral
contraceptive use.

e women with recurrent pregnancy loss or unexplained severe preeclampsia, placental abruption,
intrauterine fetal growth retardation, or stillbirth. Knowledge of factor V Leiden carrier status may
influence management of future pregnancies.

FVL testing is not recommended for the following (ACMG, 2006):

Page 2 of 7
Coverage Position Number: 0255



a general population screen

a routine initial test during pregnancy or prior to the use of oral contraceptives, HRT or SERM

a prenatal or newborn test, or as a routine test in asymptomatic children

a routine initial test in individuals with arterial thrombosis (testing may be considered, however, in
selected young individuals [under age 50] with unexplained arterial thrombosis in the absence of
other risk factors for atherosclerotic vascular disease)

Although it is unclear whether factor V Leiden causes risk of first trimester miscarriage, poor pregnancy
outcomes and other possible serious maternal complications have been associated with factor V Leiden
mutation. Several authors recommend testing in women with recurrent pregnancy loss (Grody, et al.,
2006; Rai, et al., 2002; Bloomenthal, et al., 2002; Cleary-Goldman, et al., 2003; Glueck, et al., 2007). The
recommendations by the Royal College of Obstetricians and Gynaecologists (RCOG) (2003) state, “In the
absence of randomized trials, the poor pregnancy outcome associated with factor V Leiden mutation,
coupled with the maternal risks during pregnancy, may justify routine screening for factor V Leiden and
offering thromboprophylaxis for those with the mutation and evidence of placental thrombosis.”

Based on evidence in the published, peer-reviewed scientific literature, and the position of professional
specialty organizations, testing for inherited thrombophilia disorders (i.e., factor V Leiden, prothrombin
G20210A mutation) may be appropriate for unexplained recurrent pregnancy loss.

Testing Strategy

When appropriate clinical care requires testing for FVL, either direct deoxyribonucleic acid (DNA)-based
genotyping or an FVL-specific functional assay is recommended. Individuals who test positive by a
functional assay should then be further studied with the DNA test for confirmation and to distinguish
heterozygotes from homozygotes and those on heparin therapy, or with known lupus anticoagulant
should proceed directly to molecular genetic testing if the modified functional assay is not used (Kujovich,
2004). The DNA method is recommended for testing relatives of individuals known to have FVL
thrombophilia (ACMG, 2006).

Literature Review

Marchiori et al. (2007) conducted a systematic review of prospective studies to assess the risk of
recurrent VTE associated with heterozygous carriage of FVL and prothrombin G20210A (PTM) mutations.
Eleven studies were included in the review, ten (seven prospective cohort studies and three randomized
trials) of which examined the risk of recurrent VTE in heterozygous carriers of FVL. The studies included
a total of 3203 patients, 557 of whom were heterozygous carriers of FVL. The duration of follow-up was
0.75 to 8.3 years. Recurrent thromboembolism occurred in 114 of the 557 heterozygous FVL carriers
(20.5%) and in 382 of the 2646 non-carriers (14.4%). This data suggests that heterozygous carriers of the
FVL mutation may have an increased risk of recurrent VTE when compared to non-carriers.

Wau et al. (2006) in the Thrombosis: Risk and Economic Assessment of Thrombophilia Screening
(TREATS) study performed a systematic review and meta-analysis to establish the risk of clinical
complication associated with thrombophilia in women who used oral estrogen therapy, women who were
pregnant and patients who had undergone major orthopedic surgery. They also measured the relative
cost-effectiveness in universal and selective, history-based screening for thrombophilia. Eighty-one
studies were included in the review, nine for oral estrogen, 72 for pregnancy and eight for orthopedic
surgery. The authors reported the highest risk of VTE in oral contraception and hormone replacement
therapy was in women with FVL (odds ratio (OR) 15.62 and 13.16 respectively). The meta-analysis
suggested that during pregnancy, women with FVL were at a significantly higher risk to develop VTE and
also to experience recurrent pregnancy loss (OR 2.06) or late pregnancy loss (2.06). The OR for the
association between FVL and postoperative VTE following hip or knee replacement surgery was 1.86.
The authors found that regardless of patient group, selective screening based on the personal or family
history of VTE was more cost-effective than universal screening in all four screening scenarios. The
authors concluded, “Universal thrombophilia screening in women prior to prescribing oral estrogen
preparations, in women during pregnancy and in patients undergoing major orthopedic surgery is not
supported by the evidence. The findings from this study show that selective screening based on prior VTE
history is more cost-effective than universal screening.” The authors also recommended that large
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prospective studies be conducted to refine the risks and establish the association of thrombophilias and
venous thromboembolism among hormone users and in patients undergoing orthopedic surgery.

Gonzalez-Porras et al. (2006) studied the impact of the prothrombin G20210A mutation and the factor V
Leiden mutation on recurrent deep vein thrombosis (DVT). The study prospectively monitored 259
patients after the first episode of DVT. The heterozygote FVL mutation was present in 29 patients (16%),
heterozygote G20210A mutation in 21 patients (12%), and five patients had a double defect involving FVL
and G20210A. Recurrent venous thrombosis developed in five of the 29 patients with FVL mutation, three
of the 21 patients with G20210A mutation, and three of the five patients with the double defect. The
authors concluded that the risk of recurrent venous thrombosis in patients who were heterozygous for
FVL or G20210A alone was similar to patients who had neither mutation, but the risk was high in patients
carrying the double defect.

Lalouschek et al. (2005) reported on the role of factor V Leiden in arterial thrombosis. In total, 468
consecutive patients with an acute ischemic stroke or transient ischemic attack (TIA) before age 60 were
included in the study. In men, 4% of the patients and 7% of the controls had FVL. In women, 10% of the
patients and 6% of the controls were FVL carriers. The authors reported the risk of stroke increased 8.8
fold in women who had FVL and smoked. This study suggested that there may be a significant increase
in the risk of ischemic cerebrovascular events in women up to 60 years of age who smoked and had the
FVL mutation.

Nicolaides et al. (2005), in the International Consensus Statement for Thrombophilia and
Thromboembolism, provided guidelines for investigation and management of patients with thrombophilia
with or without venous thromboembolism (VTE). According to the authors, heterozygote factor V Leiden is
found in 0—15% of the normal population, 20% of patients with venous thrombosis and in 40% of families
with thrombophilia, whereas the homozygote factor V Leiden mutation is found in only 0.02% of the
normal population, but the relative risk is high. The authors researched the etiology, testing, diagnosis,
risk factors, prevention and management of thrombophilia. Based on this research, the authors concluded
that screening for thrombophilia should occur in:

e all patients with a first episode of spontaneous VTE

e patients with VTE under the age of 50, even with a transient predisposing factor

o patients with VTE whose only risk factor is oral contraceptive therapy or pregnancy. However,
screening with other than the molecular tests should be performed at least two weeks after
delivery or hormone therapy cessation.

e patients with recurrent VTE, irrespective of the presence of risk factors

e patients with recurrent superficial thrombophlebitis without cancer in the absence of varicose
veins

¢ patients with VTE at unusual sites such as cerebral venous sinus, mesenteric or hepatic veins,
and retinal vein occlusion under the age of 50

e patients with warfarin-induced skin necrosis and neonates with purpura fulminans not related to
sepsis

e asymptomatic first-degree relatives of individuals with proven symptomatic thrombophilia. The
authors felt this was particularly important for females in the child-bearing years.

o two consecutive or three nonconsecutive abortions at any gestational age, or one fetal death after
week 20

e severe preeclampsia

e children with VTE

Kim et al. (2003) conducted a meta-analysis of published case-control and cohort studies to determine
the influence of factor V Leiden, prothrombin G20210A, and methylenetetrahydrofolate reductase C677T
(MTHFRCG677T) mutations on the arterial circulatory system. A total of 56 studies (54,547 patients) were
reviewed. Thirty-three studies, including 25,053 patients, involved the association of factor V Leiden and
arterial ischemic events. The overall OR was 1.21. Specifically, the relationships with myocardial
infarction (MI), ischemic stroke, and peripheral vascular disease (PVD) were 1.10, 1.27, and 0.91,
respectively. According to the authors, the studies demonstrated that patients under 50 years of age were
at a greater risk for arterial ischemic events than older patients with the factor V Leiden mutation. The
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authors found that of the studies that reported male and female patients, arterial ischemic events
occurred more frequently in women with factor V Leiden mutations. The authors concluded that the
association between these specific inherited mutations and acute arterial thrombosis is modest and,
therefore, routine screening is not warranted. They suggested testing for these mutations should be
restricted to “patients less than 55 years of age, particularly in the absence of traditional atherosclerosis
risk factors, women receiving oral contraceptives or hormone replacement therapy, patients with early
saphenous vein graft occlusion or when paradoxical embolism is strongly suspected.”

Professional Societies/Organizations

The American Heart Association (2003) published a statement supporting the ACMG guidelines. “Patients
who develop a DVT or pulmonary embolism (PE) and are from a family with a confirmed factor V Leiden
diagnosis should be tested. Likewise, even if there is no family history of factor V Leiden, anyone who has
had a DVT or PE that is unexplained, recurrent, occurred at a young age (under 50), occurred during
pregnancy, was associated with hormone use, or developed in an unusual site (such as the veins of the
brain or abdomen) may benefit from testing for factor V Leiden and other causes of hereditary
thrombophilia.”

Summary

Factor V Leiden (FVL) is the most common inherited cause of thrombophilia. Although there are no
clinical features specific for FVL, it is suspected in individuals with a history of venous thromboembolism
(VTE) or pulmonary embolism and in families with a high incidence of VTE. Diagnosis of the FVL
mutations may assist in the prevention and proper treatment of VTE.

Coding/Billing Information
Note: This list of codes may not be all-inclusive.

Covered when medically necessary:

CPT®* Description
Codes

No specific codes

HCPCS Description

Codes

S3843 DNA analysis of the F5 gene for susceptibility to Factor V Leiden thrombophilia
ICD-9-CM Description

Diagnosis

Codes

Multiple/varied

*Current Procedural Terminology (CPT®) ©2006 American Medical Association: Chicago, IL.

References

1. Altintas A, Pas S, Akdeniz N, Cil T, Yurt M, Ayyildiz O, et al. Factor V Leiden and G20210A
prothrombin mutations in patients with recurrent pregnancy loss: data from the southeast of
Turkey. Ann Hematol. 2007 Oct;86(10):727-31.

2. American Heart Association. Factor V Leiden. 2003. Accessed Oct 25, 2007. Available at URL
address: http://circ.ahajournals.org/cgi/content/full/107/15/e94

3. Bloomenthal D, von Dadelszen P, Liston R, Magee L, Tsang P. The effect of factor V Leiden
carriage on maternal and fetal health. CMAJ. 2002 Jul 9;167(1):48-54.

Page 5 of 7
Coverage Position Number: 0255



10.

11.

12.

13.

14.

15.

16.

17.

Cleary-Goldman J, Nakhuda GS, Zimmerman RC, Sauer MV. The role of factor V Leiden
mutation in recurrent pregnancy loss. J Am Med Womens Assoc. 2003 Summer;58(3):165-72.

FVL Thrombophilia Support Page. The genetics of FVL. Sep 11, 2006. Accessed Nov 2, 2007.
Available at URL address: http://www.fvleiden.org/publications/genetics_thrombophilia.html

Ganzalez-Porras JR, Garcia-Sanz R, Alberca |, Lopez ML, Balanzategui A, Gutierrez O, et al.
Risk of recurrent venous thrombosis in patients with G20210A mutation in the prothrombin gene
or factor V Leiden mutation. Blood Coagul Fibrinolysis. 2006 Jan;17(1): 23-8.

. Glueck CJ, Gogenini S, Munjal J, Tracy T, Pranikoff J, Wang P. Factor V Leiden mutation: a

treatable etiology for sporadic and recurrent pregnancy loss. Fertil Steril. 2007 Jun 18.

Grody WW, Giriffin JH, Taylor AK, Korf BR, Heit JA. American College of Medical Genetics
Consensus Statement on Factor V Leiden Mutation Testing. Mar/Apr 2001; reaffirmed 2006.
Accessed Oct 25, 2007. Available at URL address:
http://www.acmg.net/StaticContent/StaticPages/Factor_V.pdf

Heit J, Mohr D, Silverstein M, Petterson T, O’Fallon W, Melton L. Predictors of recurrence after
deep vein thrombosis and pulmonary embolism. Arch Intern Med 2000;160:761-8.

Kim RJ. Association between factor V Leiden, prothrombin G20210A, and
methylenetetrahydrofolate reductase C677T mutations and events of the arterial circulatory
system: a meta-analysis of published studies. Am Heart J.2003;146(6): 948-57

Kujovich J. Thrombophilia. Posted: May 14, 1999.Updated Feb 12, 2007. Funded by the NIH.
Developed at the University of Washington, Seattle. Accessed Oct 25, 2007. Available at URL
address:
http://www.genetests.org/servlet/access?id=8888892&testtype=both&qry=factor+V+leiden&show
glossarylinks=yes&db=genetests&fcn=b&res=&key=7bvXZJCN4XVZY &testtype=both&type=e&ls
=c&grp=b&submit=Search

Lalouschek W, Schillinger M, Hsieh K, Endler G, Tentschert S, Lang W, et al. Matched case-
control study on factor V Leiden and the prothrombin G20210A mutation in patients with ischemic
stroke/transient ischemic attack up to the age of 60 years. Stroke. 2005 Jul;36(7):1405- 9.

Middeldorp S, Henkens CM, Koopman MM, van Pampus EC, Hamulyak K, van der Meer J, et al.
The incidence of venous thromboembolism in family members of patients with Factor V Leiden
mutation and venous thrombosis. Ann Intern Med. 1998 Jan;128(1):15-20.

National Alliance of Thrombosis and Thrombophilia, The. Understanding Genetics of
Thrombophilia/Inheritance & Testing. Accessed Oct 25, 2007. Available at URL address:
http://www.nattinfo.org/learn-testing.htm

Nicolaides AN, Carpentier P, Coccheri S, Conard J, De Stefano V, Elkoofy N, et al. Thrombophilia
and venous thromboembolism. International consensus statement. Guidelines according to
scientific evidence. Int Angiol. 2005 Mar;24(1):1-26.

Press R, Bauer K, Kujovich J, Heit J. Clinical utility of Factor V Leiden (R506Q) testing for the
diagnosis and management of thromboembolic disorders. Arch Pathol Lab Med.
2002;126(11):1304-18.

Rai R, Backos M, Elgaddal S, Shlebak A, Regan L. Factor V Leiden and recurrent miscarriage-
prospective outcome of untreated pregnancies. Hum Reprod. 2002 Feb;17(2):442-5.

Page 6 of 7
Coverage Position Number: 0255



18. Spector EB, Grody WW, Matteson CJ, Palomaki GE, Bellissimo DB, Wolff DJ, et al. Technical
standards and guidelines: venous thromboembolism (factor V Leiden and prothrombin 20210G
>A testing): a disease-specific supplement to the standards and guidelines for clinical genetics
laboratories. Genet Med. 2005 Jul-Aug;7(6):444-53.

19. U.S. National library of Medicine. Genetics Home Reference. Factor V Leiden thrombophilia. Oct
19, 2007. Accessed Oct 25, 2007. Available at URL address:
http://ghr.nlm.nih.gov/condition=factorvieidenthrombophilia

20. Wu O, Robertson L, Twaddle S, Lowe GDO, Clark P, Greaves M, Walker ID, et al. Screening for
thrombophilia in high-risk situations: systematic review and cost-effectiveness analysis. The
Thrombosis: Risk and Economic Assessment of Thrombophilia Screening (TREATS) study.
Health Technol Assess. 2006 Apr;10(11):1-110.

Page 7 of 7
Coverage Position Number: 0255



