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case report

Factor V Leiden Thrombophilia in a Female Collegiate
Soccer Athlete: A Case Report

Kendra Erickson, DPT, MS*; Michael E. Powers, PhD, ATC, EMT, CSCS†

*Purdue University, West Lafayette, IN; †Marist College, Poughkeepsie, NY

Objective: To raise awareness among health care provid-
ers caring for an active population to an uncommon genetic
mutation that increases the risk for a potentially fatal venous
thromboembolism.

Background: A 19-year-old previously healthy female
collegiate soccer athlete complained of coughing and progres-
sively decreased exercise tolerance, which were attributed to a
recent illness and lack of sleep. Later that evening, she
complained of dyspnea and pleuritic pain and was referred to
the emergency department. Bilateral pulmonary emboli were
identified with computed tomography, and a hypercoagulable
panel revealed that the patient was heterozygous for the factor V
Leiden mutation.

Differential Diagnosis: Pneumonia, pneumothorax, peri-
carditis, pleuritis, gastroesophageal reflux disease, pulmonary
embolism.

Treatment: Intravenous heparin therapy was initiated im-
mediately in the emergency department. This was followed by
inpatient anticoagulant therapy for 5 days and outpatient
anticoagulant therapy for an additional 12 months. During this

time, the patient was unable to participate in soccer drills or
return to competition and was limited to conditioning activities
due to the risk of increased bleeding time.

Uniqueness: Documented cases of pulmonary embolism in
a young athletic population are rare and are usually associated
with genetic risk factors. Factor V Leiden is a relatively
uncommon genetic mutation that dramatically increases the risk
for venous thromboembolism. Although the fatality rate in this
population is low, fatality is preventable if the condition is
recognized early and managed properly.

Conclusions: Athletes should be encouraged to communi-
cate with their athletic trainers regarding any changes in health
status or medication usage. When an athlete presents with
nonspecific symptoms such as dyspnea and chest pain, athletic
trainers should consider the possibility of pulmonary embolism.
A high degree of suspicion results in early diagnosis and
treatment and may prevent a fatal event.

Key Words: deep venous thrombosis, pulmonary embolism,
vascular disease, APC resistance

T
hrombophilia is the term used to describe the
genetic or developmental propensity to form
abnormal blood clots. Factor V Leiden (FVL) is a

genetic form of thrombophilia named for a specific
mutation and is the most common cause of inherited
coagulation disorders.1 Although thrombolytic events are
generally associated with an older population, cases of fatal
and nonfatal venous thromboembolism in a young athletic
population have been documented.2–5 Most fatalities seem
to occur in untreated patients because of unrecognized
pulmonary embolism (PE). This risk obviously presents a
concern for every health care provider caring for an athletic
or active population. We present the unique case of a
young, apparently healthy female collegiate soccer athlete
who was unaware that she had FVL and who sustained a
PE, a life-threatening condition. This case also demon-
strates the importance of obtaining a complete and thorough
medical history and of continued communication with our
athletes.

HISTORY AND CHIEF COMPLAINT

A healthy 19-year-old collegiate female soccer athlete
presented to her team’s athletic trainer with initial
complaints of decreased exercise tolerance and a cough
while warming up for an away competition. On the day
before the competition, the patient had traveled for
approximately 5 hours on the team bus before arriving at

the host city. She had no preexisting cardiovascular or
pulmonary conditions and, to the knowledge of the medical
staff, was not on any medications. The patient stated that
the symptoms had actually begun 3 days earlier, but they
did not seem out of the ordinary; she attributed the
decreased exercise tolerance to stress and lack of sleep and
the cough to a recent illness. Because the patient was
experiencing fatigue and having difficulty participating in
the team warm-up, the coach decided to hold her out of
competition that day. She had no other remarkable signs or
symptoms at that time and remained asymptomatic
throughout the rest of the day and the return trip. She
was instructed to report to the athletic training facility the
next morning for reevaluation. However, later that evening,
when the team returned home, the patient began to
experience dyspnea and lower left pleuritic pain and was
immediately referred to the emergency department.

CLINICAL EVALUATION

At the emergency department, the patient did not report
any personal or family history of cardiovascular or
pulmonary conditions. She was unaware of a family history
of PE, deep venous thrombosis (DVT), or genetic risk
factors for thrombophilia. She reported starting an oral
contraceptive (OC) approximately 1 month earlier for
treatment of endometriosis, although she had not notified
the athletic training staff of these changes in her health
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status and medication use. No other medications were
reported. Upon assessment, the patient initially complained
of pain during deep breathing only, yet this progressed to
include pain with shallow breathing as well. Her vital signs
were normal, her lungs were clear to auscultation, and she
had no clinical signs of lower extremity DVT. A 12-lead
electrocardiogram, complete blood count, and chemistry
panel were also unremarkable. Chest radiographs suggested
no obvious acute infiltrates, effusion, pneumothorax, or
other abnormalities. Her prothrombin time (PT), activated
partial thromboplastin time (APTT), and international
normalized ratio (INR) were within normal ranges, but
she had a markedly elevated D-dimer concentration of
16.45 mg/L (normal range¼0.43–1.10 mg/L). The elevated
D-dimer concentration indicates the possibility of a
thromboembolytic event but does not indicate the cause.6

Diagnostic ultrasound of the right lower extremity showed
no evidence of DVT. However, a computed tomography
(CT) scan of the thorax demonstrated bilateral lower lobe
pulmonary emboli with evidence of left lower lobe
infarction. In addition, genetic testing revealed that the
patient was heterozygous for FVL and activated protein C
(APC) resistant.

DIFFERENTIAL DIAGNOSIS

The initial presentation of decreased exercise tolerance
and cough were nonspecific and initially attributed to lack
of sleep and recent illness. The addition of dyspnea and
pleuritic pain suggested the possibility of pneumonia,
pneumothorax, pericarditis, pleuritis, gastroesophageal
reflux disease, or pulmonary embolism. Gastroesophageal
reflux disease was included as a possible diagnosis because
the patient reported a history of gastric irritation after
meals. Although it was not ruled out by any of the
diagnostic or laboratory tests, gastroesophageal reflux was
not suspected to be the cause of her symptoms. Pneumonia,
pneumothorax, pleuritis, and pericarditis were ruled out via
laboratory tests and radiographs. The D-dimer concentra-
tion and CT results were used to diagnose the pulmonary
emboli, and a hypercoagulable panel identified the FVL
mutation and APC resistance.

TREATMENT

The patient was initially administered intravenous
Toradol (Mylan Pharmaceuticals Inc, Morgantown, WV),
a nonsteroidal anti-inflammatory drug, because the initial
screening and laboratory studies suggested a possible
pneumothorax. However, once she was diagnosed with
bilateral pulmonary emboli, Toradol was discontinued, and
intravenous weight-based heparin was administered for
anticoagulation. She was then admitted to the hospital for

continued anticoagulant therapy and observation. Her 5-day
inpatient treatment continued with intravenous Coumadin
(warfarin; Bristol-Myers Squibb, Princeton, NJ) therapy for
anticoagulation and a proton pump inhibitor (Protonix,
Pfizer, New York, NY) to help reduce gastric irritation.
During this time, she no longer experienced dyspnea, but
she continued to have intermittent pleuritic pain, which was
controlled with Lortab (hydrocodone and acetaminophen;
Amneal Pharmaceuticals, Hauppage, NY). Once her PT,
APTT, and INR values remained at therapeutic levels, the
patient was released from the hospital under the care of an
internist for continued anticoagulation therapy. She was
prescribed oral Coumadin for continued anticoagulation
and a narcotic analgesic for pain as needed (Table 1). She
was also prescribed an antibiotic to protect against potential
pneumonia because she was coughing more than usual and
had a mildly elevated temperature at discharge. The patient
was released from the hospital and instructed to avoid anti-
inflammatory medications and schedule an appointment
with her gynecologist to discuss an alternate treatment for
her endometriosis.

The patient returned to class 3 days after discharge and
began noncontact soccer activities 2 weeks later. She
continued to struggle with decreased exercise tolerance and
had to adjust her exercise participation accordingly.
Anticoagulation therapy continued for approximately 1
year; because of the risk of increased bleeding time, contact
drills and competitive activities were prohibited. Since that
time, the patient has discontinued therapy and returned to
playing recreational soccer. She has had no development of
DVT or recurrence of PE.

DISCUSSION

Blood coagulation involves a complex series of interac-
tions among proteases, enzymes, and cofactors that lead to
the generation of thrombin and the formation of a fibrin-
rich clot. However, the clot formed at the end of the
coagulation cascade only plays a temporary role and must
be removed when normal tissue structure and functions are
restored. Factor V is a protein found in the blood that acts
as a cofactor in the conversion of prothrombin to thrombin.
Once sufficient fibrin has been formed, APC inactivates
factor V, helping to stop the clot from growing any larger
than necessary. Patients with FVL have a mutation in the
gene for factor V, making it resistant to the action of APC.
Thus, APC cannot easily stop FVL from making more
fibrin. Once the coagulation process begins, it turns off
more slowly than in people with normal factor V.
Therefore, having FVL results in a condition known as
APC resistance.1 Other inherent factors that can increase
the risk for thromboembolic events are deficiencies in
protein C, protein S, and antithrombin. Factor V Leiden is

Table 1. Patient’s Prescribed Medications at Hospital Discharge

Medication (Generic Name) Dosage Classification

Coumadin (warfarin)a 2.0 mg/d Anticoagulant

Levaquin (levofloxacin)b 750 mg/d Antibiotic

Lortab (hydrocodone and acetaminophen)c 5/500 mg prn Narcotic analgesic

a Bristol-Myers Squibb, Princeton, NJ.
b Ortho-McNeil-Janssen Pharmaceuticals, Raritan, NJ.
c Amneal Pharmaceuticals, Hauppage, NY.
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the most common genetic risk factor for thrombophilia. It
has a remarkably high prevalence in Caucasian populations,
with an average frequency of 2% to 15%, and is rare in
people of Asian or African descent.7 Our patient is
Caucasian and was heterozygous for the FVL gene
mutation, which means she inherited a copy of the FVL
gene from 1 parent and a copy of the normal factor V gene
from the other parent. Thus, she has about 50% each of
normal factor V and abnormal FVL in her blood. The
medical staff was unaware of this condition, as the patient
had never been tested for FVL before her PE. This
circumstance is not uncommon because the first indication
of FVL is usually a thromboembolic event that occurs at a
young age. Heterozygous FVL increases the risk for this
type of event by 5- to 7-fold.1 The initial identification of
FVL has also been made during autopsy after fatal PEs.

Pulmonary emboli and DVT are clinical presentations of
venous thromboembolism that share the same predisposing
factors, and in most cases, PE is a consequence of DVT.
The incidence of PE is low in the high school, collegiate,
and professional athletes more commonly cared for by
athletic trainers and increases with age. When PE does
occur in younger patients, it is usually attributed to
coagulopathy or some other risk factor.8 In addition to the
inherent factors mentioned earlier, hypercoagulopathy can
develop as a result of OC use, particularly during the first
year of treatment.9,10 Healthy women using OCs have a 3-
to 4-fold increased risk of developing a DVT or PE
compared with women who do not take OCs. Women with
FVL who take OCs have about a 35-fold increased risk of
developing a DVT or PE compared with women without
FVL and those who do not take OCs.1 Our patient was not
using an OC before the season started, and thus, the
medication was not listed on her medical history. She began
OC use during the season but failed to report this to the
medical staff. Had the medical staff been aware that the
patient was heterozygous for FVL and using an OC, her
initial symptoms would have raised a higher level of
suspicion for PE. Smoking is also a risk factor for
hypercoagulability,11 but our patient was not a smoker.

The hypercoagulability associated with FVL and OC use
is 1 component of the Virchow triad that describes 3 broad
categories of risk factors for thrombosis. The other 2
components are venostasis and injury or inflammation of
the vessel walls.12 Demanding athletic events can contrib-
ute a number of these risk factors to the development of
DVT and PE in athletes. Therefore, in addition to her
hypercoagulability, our patient was exposed to many other
contributing factors, including repetitive microtrauma,
endothelial damage, and dehydration during training and
competition.13

It is well understood that blood is hypercoagulable after
an acute bout of strenuous exercise (for review, see El-
Sayed et al14), and dehydration can play a role. A massive
PE was reported2 in a high school wrestler after significant
episodes of weight loss secondary to fluid restriction and
sweating. He did not have any inherent risk factors, but he
had undergone rapid dehydration twice in 1 week and had
lost 12% of his body weight. It was suggested that the
trauma from a wrestling match may have also contributed.
Trauma occurs frequently in the athletic population, and
many times immobilization and surgery are indicated
treatments.

In addition, training and competition are commonly
followed by periods of inactivity and immobility while
traveling to and from or recovering from an athletic event.
Each of these factors can independently affect venostasis.
Campbell et al15 noted that 20% of patients experienced
DVT or PE after a short period of immobilization, whereas
travel preceded the occurrence in 9%. The risk of venous
thromboembolism after surgery is highest during the first 2
weeks after surgery but remains elevated for 2 to 3
months.16 Asymptomatic PE is common in the postopera-
tive phase, particularly in patients with asymptomatic
DVT.17 Although our patient did not have a recent surgery
or period of immobilization, she became symptomatic after
long bus rides.

Recognizing PE outside the hospital setting can be very
challenging and presents a significant clinical problem:
Most adverse outcomes and fatalities seem to occur in
untreated patients because the thromboembolism goes
unrecognized.18 The likelihood of PE increases with the
number of predisposing factors present, so awareness of
these factors is essential (Table 2).19 The presence of 1 or
more of the risk factors mentioned earlier should increase
suspicion and lower the threshold for physician referral.
Prodromal signs and symptoms of PE are based on
hemodynamic instability and compensatory mechanisms
to correct that instability.12 These signs and symptoms
generally represent clinical manifestations of impaired
pulmonary gas exchange and low cardiac output and
include dyspnea, pleuritic chest pain, tachypnea, and
tachycardia. Unfortunately, they are inconsistent and often
nonspecific. Furthermore, the onset of symptoms appears to
be even more gradual in a younger population.8 Other signs
and symptoms, such as cough, hemoptysis, palpitations,
wheezing, and rales, may result from PE but can also result
from concomitant illness or injury. Freeman20 found that no
symptom or physical finding had a high positive predictive
value for diagnosing PE. However, dyspnea and pleuritic
pain seem to be the most common symptoms.21–23 Stein et
al22 reported that dyspnea, tachypnea, or pleuritic pain was
present in 92% of patients with PE. Pleuritic pain was more
frequent than hemoptysis, and cough, when present, was
usually nonproductive. It is interesting to note that dyspnea

Table 2. Predisposing Factors for Venous Thromboembolism17

Strong predisposing factors (odds ratio . 10)

Fracture (hip or leg)

Major general surgery

Major trauma

Spinal cord injury

Moderate predisposing factors (odds ratio ¼ 2–9)

Arthroscopic knee surgery

Malignancy

Oral contraceptive therapy

Pregnancy/postpartum

Previous venous thromboembolism

Thrombophilia

Weak predisposing factors (odds ratio , 2)

Bed rest . 3 d

Immobility due to sitting (prolonged bus or air travel)

Increasing age

Laparoscopic surgery

Obesity

Pregnancy/antepartum

Varicose veins
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on exertion only was observed in 16% of their patients.
Similarly, Ozsu et al23 observed that dyspnea was the most
frequent symptom in patients with PE and that 91% of
patients presented with at least 1 respiratory symptom.

Regardless of symptoms, misdiagnosis and mistreatment
were common. Courtney and Kline21 found that acute
dyspnea, altered mental status or syncope, and a calculated
shock index greater than 0.8 (pulse divided by systolic
blood pressure) formed a clinical triad that identified a
massive PE. In those with massive PEs, all 3 factors were
present in 29.7% and 2 factors were present in 56.8%. The
researchers suggested that the clinical presentation is
generally prolonged enough to allow for identification
before cardiovascular collapse. They also indicated that
identifying this clinical triad could provide a recognizable
prodrome for massive PE, which would speed the diagnosis
and increase the effectiveness of treatment. However,
submassive PE presents a greater challenge for detection
because they often go unrecognized and can precede the
onset of a massive PE by several weeks.24 The presence of
other illnesses can also mask PE and delay diagnosis.23 Our
patient initially presented with decreased exercise tolerance
and a cough, which were easily attributable to other
conditions. In a similar case3 involving a collegiate
gymnast, the initial symptoms were chest and upper
abdominal pain alone. Clinical prediction rules have been
developed to aid in the diagnosis of DVT and PE,25 yet
even with CT and other current diagnostic tests, approx-
imately 15% of PEs are diagnosed only after death.26

The initial therapy for PE is primarily aimed at life-
saving restoration of flow through occluded pulmonary
arteries and at preventing potentially fatal early recurrenc-
es. It is well accepted that anticoagulant therapy reduces the
risk of death and of recurrent embolism. Our patient was
treated with the common protocol of heparin for 4 to 5
days, followed by warfarin to maintain anticoagulation.
Heparin is generally administered until a target INR value
has been achieved. The extended treatment period with
warfarin appears to vary by physician preference. It has
been suggested that little, if any, advantage is gained by
increasing the duration of anticoagulation beyond 3 months
and that any possible advantage would need to be judged
against the increased risk of fatal and nonfatal hemorrhage
associated with longer-duration treatment.15 Despite this,
our patient’s anticoagulation therapy was continued for a
period of 1 year. Because she suffered a PE, she is at
greater risk for another PE or DVT; however, her FVL does
not seem to add to that risk.27 Although no cure or direct
treatment currently exists for FVL, some patients with FVL
and other risk factors who sustain a DVT or PE are treated
lifelong with anticoagulant therapy. This treatment would
not be possible for an athlete who wishes to remain
competitive, as even minor trauma could result in
prolonged bleeding and hypovolemic shock. Instead, an
athlete should be counseled about reducing or eliminating
other risk factors. For example, the importance of proper
hydration should be emphasized when the athlete returns to
training and competition. Frequent breaks to stretch the legs
are recommended when traveling long distances. Occa-
sionally walking up and down the aisle of the bus or plane
or the use of compression sleeves can help to reduce the
risk. In addition, the athlete may require temporary
anticoagulant treatment during periods of particularly high

risk, such as after trauma, major surgery, or immobilization,
even though more time away from competition would be
required.

CONCLUSIONS

Athletic trainers should encourage athletes to report any
changes in their medical condition, symptoms, and
medication use throughout the year and not only at the
preparticipation examination. Female athletes should report
changes in their OC use to provide the medical staff with a
complete medical history. The key to managing PE and
other thromboembolic events is early detection and early
anticoagulation therapy. Health care professionals working
with an athletic population must be aware of the signs and
symptoms of PE, as well as any athletes with predisposing
factors, so that early detection and hospital referral can be
made. It is also important that those diagnosed with
thrombophilias understand the effect of the condition on
their future health care, including obstetric, gynecologic,
and cardiovascular implications. Thus, those with a family
or personal history of clotting episodes should be
considered for further evaluation to identify thrombophilia.
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