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ABSTRACT

Venous thromboembolism (VTE), also known as deep vein thrombosis and pulmonary thromboembolism, is a medical
condition that has a high incidence and a multifactorial pathogenesis. One of the causes is a mutation of the Factor V
Leiden (FVL), which is the most common inherited thrombotic disorder. A mutation inherited from both parents is found
in about 0.05-0.5% of cases, making our case more medically interesting. We presented the case of a young male patient
with recurrent VTE and few risk factors who was admitted to the hospital 4 times with VTE symptoms over a 5-year
period. In the background, there was a homozygous FVL mutation and improper use of anticoagulant therapy. We exam-
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ined the medical data, diagnostics, therapy, and precautions that were and are required.

J

INTRODUCTION

Venous thromboembolism (VTE) is a common medical
condition that can lead to potentially fatal complications
if not recognized and treated promptly and effectively. It is
comprised two distinct clinical entities: Deep vein thrombo-
sis (DVT) and pulmonary thromboembolism (PTE). VTE
pathogenesis is multifactorial and frequently reflects the
interaction of environmental, clinical, and genetic factors (1).

A point mutation in the Factor V Leiden (FVL) gene was
first described in 1994, when arginine 506 was replaced by
glutamine. The resulting mutated factor V exhibits normal
procoagulant activity but is less sensitive to activated protein
C (APC). The paucity of APC proteolytic activity causes
hypercoagulability, which carries the potential of thrombo-
sis (2-4). It was subsequently shown that this mutation is
associated with 18-20% of all idiopathic cases of VTE (5,6).

The most common inherited thrombotic disorder is the
FVL mutation. It is estimated that approximately 5% of the
European population is a carrier of the FVL mutation from
one parent (heterozygotes) (7). Approximately 0.05-0.5%
of cases, the disease is inherited from both parents (8).
Risk factors such as older age, smoking, surgery, obesity,
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immobility, prolonged travel, hospitalization, oral contra-
ceptive use, hormonal replacement therapy, pregnancy, and
malignancy all increase the risk of VTE in healthy people as
well as those with the FVL mutation (7).

This case report describes a case of VTE in a younger male
patient (with FVL homozygote mutation) with a few risk
factors, in which DVT developed on numerous occasions
and was regularly complicated by PTE. Consequently, we
examined the diagnostics, therapy, and precautions that
were and are considered necessary.

CASE REPORT

A 24-year-old male patient (presented to the emergency
room in May 2016) complained of left leg pain and swell-
ing, left-sided chest pain, breathing difficulties, and cough-
ing up fresh blood. He was a car mechanic, a smoker, and
he actively consumed alcohol. He was previously treated
for a mild form of psoriasis and has been in remission for
many years. At the age of 60, both his parents endured an
ischemic stroke. He was taken to a local hospital and then
to the Clinical Center of the University of Sarajevo, under

the diagnosis of DVT of the left leg and suspected PTE.

1st hospitalization (May 2016)

At the admission, the body temperature was 37.1°C, the
blood pressure was 140/90 mmHg, the oxygen saturation
was 93%), and the ECG showed sinus tachycardia (112/min)
with no signs of acute coronary pathology. Other laboratory
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parameters were normal, except an increased erythrocyte
sedimentation rate of 87 mm/h and C-reactive protein
(CRP) of 124 mg/L. Acid-base status also showed no signs
of respiratory insufficiency. The D-dimer was not men-
tioned in the release summary. Chest X-ray revealed a raised
left hemidiaphragm and intense homogeneous shading at
the base of the left lung, with a flat upper border (Figure 1).
A thrombosis of the left femoral vein was indicated by a
color Doppler of blood vessels. Chest computed tomog-
raphy (CT) revealed evidence of extensive bilateral PTE,
including extensive pulmonary infarction in the lower left
lung lobe, minor pulmonary infarction in the middle lung
lobe, and minor left pleural effusion (Figures 2 and 3).

Anticoagulant therapy with low-molecular-weight hepa-
rin was introduced, later switched to oral therapy. Clinical
and subjective recovery occurred with additional antibiotic
and analgesic therapy. At discharge, an X-ray of the lungs
revealed a complete regression of the described changes.
After 19 days of hospitalization in intensive care unit
and semi-intensive care unit, he was discharged for home
treatment with acenocoumarol therapy, with INR 3.0 at
discharge. A test for thrombophilia was done, but by the
time of discharge, the results had not arrived. Shortly after-
ward, the patient stopped taking the mentioned therapy on
his own and having regular check-ups. The results of the
molecular test were never available.

2" hospitalization (July 2018)

The patient was referred to the hospital for the left lower leg
redness and swelling, as well as chest pain and coughing up a
small amount of fresh blood. An X-ray of the lungs revealed no
significant radiographic changes (Figure 4). Due to low values
of D-dimer (0.3 ug/mL FEU, reference range up to 0.5 ug/mL
FEU) with the regression of symptoms and the supervision of
a vascular surgeon, the patient was discharged for home treat-
ment after 11 days. A chest CT was not performed. Topical
treatment (heparin sodium 1000 L.U/g ointment) relieved
local symptoms of thrombophlebitis. Other laboratory find-
ings, except CRP 14 mg/L, were within the normal range.

3* hospitalization (January 2020)

The patient was admitted to the cardiology department due
to pain along the entire left leg, redness in the left lower
leg, and right-sided chest pain with coughing up a small
amount of fresh blood. He was afebrile, eupneic at rest, and
had a blood pressure of 130/80 mmHg. ECG showed sinus
tachycardia 113/min and S1Q3T3 pattern. A chest X-ray
showed a shadow of pneumonic infiltration at the level of

the right hilus caudal unfolding (Figures 5 and 6).

Chest CT angiography revealed a linear zone of altered
density — thrombus in the right pulmonary artery and the
segmental artery for the posterobasal segment of the lower
lobe, as well as signs of pulmonary infarction and minor
pleura effusion (Figure 7).

Ultrasound of the lower extremities showed DVT from
the level of the posterior tibial veins of the left leg, the left
popliteal vein, the left femoral vein, thrombosis of the left
saphenofemoral orifice, and the entire length of the great
superficial saphenous vein and its tributaries. There was also
visible thrombosis of the left common femoral vein and the
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FIGURE 4. Chest X-ray — July 9, 2018.

left external iliac vein until it connects with the left com-
mon iliac vein. On the right leg, there was no evidence of
deep venous thrombosis, but there was evidence of chronic
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venous insufficiency. On both, lower legs were signs of
superficial thrombophlebitis.

Echocardiography: Normal findings. Laboratory find-
ings were within reference range, except CRP (33.9 mg/L
on admission, 286.6 mg/L during hospitalization, and
27.4 mg/L at discharge) and electrolyte disturbances Na *
129.9 (136-145 mmol/l) and CI-95.9 (101-111 mmol/L)

during hospitalization.

After 18 days of hospitalization with low-molecular-weight
heparin, antibiotics, and analgesics, the patient was discharged
to home treatment with an anticoagulant therapy recommen-
dation (rivaroxaban 2 x 15 mg, then 1 x 20 mg). Again, a
molecular test for thrombophilia was required, which could

FIGURE 5. Chest X-ray — January 27, 2020.

FIGURE 6. Chest X-ray — January 27, 2020 - left profile.
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not be performed until December 2020 due to the COVID-
19 pandemic. The patient’s blood was taken in one of the out-
patient appointments and sent to the laboratory. The patient
did not take any anticoagulant medication in this period.

4* hospitalization (January 2021)

At admission, he complained of dyspnea, right-sided chest
pain, and blood in the sputum, but not of pain or swelling
in the lower extremities. Laboratory findings at admission
are presented in Table 1. PTE was rediagnosed following
another self-initiated discontinuation of anticoagulant
therapy.

Chest X-ray showed a right basal infra and perihilar visible
one-banded shadow, most likely corresponding to plate-like
atelectasis (Figure 8). Chest CT angiography showed the
presence of a thrombus in the segmental artery of the lower
right lobe’s posterobasal segment of the lungs (Figure 9).
ECG and echocardiography showed no significant changes.

The patient responded well to anticoagulant therapy and
was discharged after 14 days for home treatment with anti-
coagulant therapy (rivaroxaban 2 x 15 mg).

Upon being discharged from the hospital in January 2021,
molecular tests indicated a homozygous mutation F V
(Leiden): FV506 (genotype AA)/carrier of the homozygous
mutation. Genotyping of the F II gene did not reveal the
presence of a mutation: F 1120210/genotype GG.

Other required tests showed normal results: Antithrombin
II1, protein C, and protein S were all within the normal
range. Antinuclear antibodies, lupus anticoagulant (LA1,

FIGURE 8. Chest X-ray — January 5, 2021.

FIGURE 7. Chest CT angiography — January 29, 2020.
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FIGURE 9. Chest CT angiography — January 7, 2021.
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TABLE 1. Laboratory findings at admission, January 2021

Parameter Reference range On admission
CRP Up to 3.3 mg/L 5.2
Blood glucose 3.9-6.1 mmol/L 6.7
Urea 2.5-6.4 mmol/L 48
Creatinine 53-115 umol/L 83
Total bilirubin 1.7-20.5 umol/L 1.4
LDH 125-243 U/L 187
AST 15-37 UIL 33
ALT 30-65 U/L 19
Na + 136-145 mmol/L 141
K+ 3.5-5.1 mmol/L 3.8
Cl- 101-111 mmol/L 102
CK 30-200 UL 70
CK-MB <24 UL 14
HS-Troponin <34.2 pg/mL 0.0
INR 0.7-11 0.85
D-dimer <0.5 mg/ml 0.6
APTV-s 23-36s 254
Complete blood count
Leukocytes 34-9.7 7.3
Erythrocytes 4.34-5.72 5.27
Hemoglobin 8.60-10.90 10.13
Hematocrit 0.41-0.53 0.45
MCV 83-97.2f1 85.6
Thrombocytes 158-424 196

LA2, and LA ratio), anti-cyclic citrullinated peptide IgG
(CCP) antibodies, anticardiolipin IgG/IgM, and anti-2 gly-
coprotein IgG/IgM — all within the normal range.

The patient is currently 29 years old, has a good muscu-
loskeletal constitution, and has been a non-smoker since
2016. He smoked for nearly 10 years, 20 cigarettes per day,
and consumed alcohol until January 2020, with excessive
drinking 1-2 times/week.

Given our current knowledge and the specifics of the case,
we were interested in the patient’s previous medical docu-
mentation and discovered that the patient’s medical issues
began at the age of 21 years (October 2013), when he first
reported pain along the right leg, followed by coughing,
fatigue, and increased sweating. After 10 days of antibiotic,
analgesic, and rest, the complaints had completely resolved.
A year later, similar symptoms appeared (August 2014).
Chest pain and dyspnea also occur at this time. Laboratory
tests, chest X-rays, and ECGs were performed. Antibiotic
and symptomatic therapy was used to treat the symptoms
again. Anamnestic, the patient reported one episode of the
same symptoms a few months later, at the end of 2014. This
time, the presence of fresh blood in the cough is accom-
panied by chest pain, coughing, and dyspnea. He did not
seck medical attention because he was temporarily working
abroad. After 2 weeks, the symptoms resolved on their own.

DISCUSSION

We presented the case of a male patient with recurrent VTE
whose first VTE episode manifested at age of 21, based on
anamnestic data. Eight years after the first symptom, four
hospitalizations and three PTEs confirmed by CT, genotyp-
ing revealed the presence of a homozygous FVL mutation.
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The annual incidence of VTE in FVL patients is
0.5% (9,10). Carriers of FVL have a significantly higher
risk of recurrent thromboembolic events than patients
without this abnormality (11,12). The relative risk for PTE
in individuals with FVL is approximately 3-fold, while the
risk for DV'T is approximately 7-fold in FVL carriers (13).
The risk of VTE increases 3-8 times in heterozygous carriers
of the mutation, and 50-80 times in homozygous carriers
(14). The sequence of events in our patient corresponds to
the data in the cited literature.

The risk of VTE in carriers of the FVL mutation is 3-5 times
higher in patients with a positive family history of VTE before
the age of 50, and 13 times higher in those with more than
1 affected family member (15). The FVL mutation alone
does not increase the risk of arterial thrombosis, that is, heart
attack and stroke (16-18). Our patient’s parents had an isch-
emic stroke when they were 60, but no other thromboem-
bolic events were documented by them or other relatives.
Furthermore, parents and relatives were not genetically tested.
The limitations of this case are reflected in the late recognized
genetic predisposition, which could be a result of a lack of
diagnostics and uniform protocols in our health-care facilities.

In the line with our patient’s psoriasis and FVL mutation,
our patient may be at an increased risk of a VTE event.
Patients with mild-to-moderate psoriasis may have an
increased risk of VTE events because chronic systemic
inflammation leads to increased hypercoagulability (19,20).
These two causes of hypercoagulability are rare together,
and only a few cases have been described (19-21).

We were intrigued by the fact that we could not find any
information about D-dimer levels in the medical records
for any of the hospitalizations. Assuming that the cause is
technical, the D-dimer level was measured once during the
first hospitalization and monitored again during the fourth
hospitalization. D-dimer concentration correlates with dis-
ease severity in patients with a confirmed diagnosis of VTE
and can be used to predict an adverse outcome (22,23).
Furthermore, increased D-dimer levels were associated with
significantly higher hazard ratio of recurrence (22). We
could not compare this due to lack of analysis.

According to the findings of the cohort study, 47% of the
first thrombotic events occurred in patients who did not have
clinical or surgical conditions that predisposed to thrombosis.
Recurrent thromboembolism occurred at a rate of 59%, with
90% of recurrent events occurring when patients were not
receiving anticoagulation therapy (24). We also concluded
that our patient experienced thromboembolic events while
not on anticoagulant therapy. We want to emphasize that the
patient stopped taking the medication on his own accord.

The initial management of VTE caused by the FVL muta-
tion is no different than that of any other patient with a
thrombus; the duration of treatment is determined by the
risk factors. Following a first event, some authors recom-
mend 6 months of anticoagulant therapy (25). However, in
some conditions, long-term anticoagulant therapy should be
considered. People who are homozygous for this mutation
should be considered for long-term anticoagulant therapy
after closely examining the risks and benefits (19, 25-27).
Several studies have shown that direct thrombin inhibitors
(dabigatran, argatroban, and bivalirudin) (28) and DOACs
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(rivaroxaban and apixaban) (29,30) are effective for VTE
caused by FVL mutation. Aside from anticoagulant ther-
apy, these patients are advised to reduce risk factors, regu-
larly control coagulation status, as well as to educate them
about their disease. It is crucial to recognize early symptoms
and seek medical attention (7).

CONCLUSION

This is a case of a young man with homozygous FVL and
a few other risk factors who suffered from repeated VITE
over several years. The disease manifested as PTE 3 times
and was preceded by DVT of the lower extremities twice.
Thrombophlebitis of the left leg occurred only once, with
no evidence of PTE and no additional diagnostics.

Repeated VTE requires a more detailed determination of
the predisposing factors and etiology when manifested at a
younger age without significant risk factors. Analyzing this
case, we conclude that the complexity of the health-care sys-
tem, as well as the COVID-19 pandemic, slowed the earlier
confirmation of the FVL mutation. Cases with homozygous
FVL are known to have repeated VTE events, and therefore,
they should be properly diagnosed and managed on their
first VTE event, work on preventing recurrent VTE through
better patient education, emphasizing the importance of reg-
ular therapy, and improving quality of life. This should save
patients a lot of suffering as well as save the health system a
lot of costs wasted on repeatedly treating these patients.
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