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Abstract. Genetic testing for thrombophilia in case of unprovoked episode of pulmonary embolism.
Kirieieva T.V., Pertseva T.A., Kravchenko N.K., Basina B.O. Venous thromboembolism (pulmonary embolism (PE)
and deep vein thrombosis (DVT)) is the third among all cardiovascular syndromes in the world, second only to heart
attack and stroke. Estimation of clinical probability of this condition takes into account many factors, including age.
But in case of PE probability in young patient data of scales such as Geneva Score (Revised), Wells' criteria for
pulmonary embolism, the PERC rule may be misleading. For this group a new influential factor emerges —
thrombophilia. The aim of our work was to demonstrate the approach to identifying whom and when to test for genetic
predisposition for thrombosis, based on a clinical case of young male with unprovoked episode of PE. Testing patients
for thrombophilia is a good way to develop a personalised approach in case of prescribing long-term anticoagulant
treatment. Moreover, patient’s awareness about congenital condition helps to increase complience which is crucial, due
to the fact that in case of unprovoked pulmonary embolism another episode can occur in up to 50 % of cases during the
next 5 years. In addition, further accumulation and analysis of data on the amount of genetic risk factors for thrombosis
will expand our understanding of this issue and in the future will allow us to better diagnose and treat this condition.

Pedepart. 'eHeTnuHe TecTyBaHHsI Ha TpoMOodinilo B pa3i HecmpoBokoBaHoro emizony TEJIA. KipeeBa T.B.,
Mepuesa T.O., KpaBuenko H.K., Bacina B.0O. Benosui mpomboembonii (mpomboembonisn necenesoi apmepii (TEJIA)
i mpom603 enuboxux eéer (TI'B)) 6 ycvomy ceimi nocioaroms mpeme micye cepeo yCix Kapoio8acKyIAPHUX CUHOPOMIS,
nocmynaioouucy mineku iHapkmy ma incyremy. Oyinka KIHIYHOI UMOGIDHOCMI Yb020 CMAHY B8pPAX08YE Oe3ni
¢axmopie, y momy uucni 6ix. Oonax npu oyinyi timogipnocmi TEJIA 6 monooux nayicnmis Oe3 3HAUYUUX YUHHUKIG
PU3UKY 3a 00NOMO20i0 OCHOGHUX wika, makux sax r Geneva Score (Revised), Wells 'Criteria for Pulmonary Embolism,
npasuny PERC, ompumanuii pe3yrsmam modkce He 8i0nogioamu KIiHiuHill KapmuHi. [{ia makux Xeopux 3pocmae poiis
HAA6HOCMI 2eHEeMUYHOL CXUbHOCME 00 MPOMOOYMeopeHHst - mpomboginii. Memor nawoi pobomu 6yn0 Ha NPUKIAOL
KAIHIYHO020 8UNAOKY NPOOEMOHCMPYS8AmMuU Micye mecmy8ants Ha mpomoOo@inilo 6 niani 6e0eHHs MOA00020 XBOPO2O 3
Hecnpogokosanum enizooom TEJIA. Tecmysanusi nayiemmis na mpombo@inito donomazae y po3pobyi nepcoHa-
J308aH020 NIOX00Y 8 pa3i HeobXIOHOCMI Npu3HayeHHs mpueanoi mepanii anmukoazyismmamu. Kpim moeo, 00isHa-
HICMb NAYIEHMA W00 CBOEL 2eHEMUYHOI CXUTbHOCTT 00NOMA2A€ NIOGUWUMU KOMIIAEHMHICIb, WO 6KPAlLl 8AJNCTUBO 3
027130y HA BUCOKUIL PUSUK NOBMOPHUX eNi300i8 mpomOO3y 6 HACMYnHi n’simb pokie. Kpim moeo, nooanviue nakonuyenms
i ananiz OaHUX NPO CYKYNHICMb 2eHEMUYHUX PaKMOpie pusuKy mpomoo3y posuiupums Hawuie po3yMiHHa yici npobremu i
8 MaOymMHbOMY 00380AUMb HAM Kpauje 0iazHOCmy8amu ma JiKy8amu yel CnmaH.

Venous thromboembolism (pulmonary embolism
(PE) and deep vein thrombosis (DVT)) is the third
among all cardiovascular syndromes in the world,
second only to heart attack and stroke [9, 10]. PE is
one of the most formidable complications deve-
loping in postoperative patients and patients with
lower limb vascular thrombosis.
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Nowadays, in clinical practice we have tools
which help us to objectify the risk of PE deve-
lopment in order to either timely prevent or treat it.
The risk of PE is determined by the Geneva Score
(Revised), Wells' Criteria for Pulmonary Embolism,
the PERC rule. They all take into account risk
factors such as age (=65 years old Geneva Score and
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>50 years old PERC), prolonged immobilization,
surgical intervention and history of DVT [11, 6].
However, in clinical practice, cases of PE development
in young patients without the so-called "strong
provoking factors" are rather common. In this cases a
new factor emerges — genetic predisposition known as
thrombophilia. This term means an increased tendency
to thrombosis developing as a result of genetic or
acquired changes in the haemostatic system [8, 9].

In routine clinical practice, detection of throm-
bophilia is most commonly used in management of
pregnancy and the postpartum period [4]. The role of
genetic predisposition is also considered when
planning surgical interventions so as to predict the
need for the prevention of thrombosis in the post-
operative period. For this, the Caprini scale is used
(mutations of factor V (Leiden) and the prothrombin
gene is taken into account). In case of hospitalized
non-surgical patients, the need for thrombopro-
phylaxis is determined by the PADUA score in
which the presence of a previously diagnosed throm-
bophlic condition is also considered. However, in
the diagnosis and further management of patients
with pulmonary embolism, the role of thrombophilia
markers is not unambiguous [7].

In majority of cases, detection of this condition in
patients with PE is the final stage of the diagnostic
search, after all provoking factors have been exc-
luded. Only in case of an "unprovoked" PE it makes
sense to think about conducting tests for thrombo-
philia. Currently, there is no unequivocal approach
to decide whom and when to test. For example, the
British committee for standards in haematology,
2010 in its recommendations states that it is not

possible to give valid recommendations regarding
testing of patients and their families [1]. Recently, a
number of publications systematized the approach to
this issue. Scott M. Stevens et al., 2016, based on a
meta-analysis of large studies, concluded that testing
for a genetic predisposition in patients with un-
provoked thrombosis is not worth, except for cases
when presence of thrombophilia gene can increase
patient’s adherence to anticoagulant therapy [3]. On
the other hand all publications emphasize that this
field continues to develop. Moreover, all current
studies considered only factors strongly associated
with the risk of thrombosis (antithrombin (AT),
protein C (PC) and protein S (PS) factor V Leiden
(FVL) and the prothrombin gene 20210A/G
(PGM) mutations), while other factors currently
available for determination ((PAI-1), and the
4G / 5G PAI-1 promoter polymorphism, folate cycle
mutations MTHFR 677 and MTRR 66) and their
combinations were not taken into account [2].

The aim of our work was to show, the role of tes-
ting for thrombophilia in young patients without
“major risk factors of PE basing on the clinical case.

A 36-year-old male was admitted to the hospital
with complains on dyspnea left sided chest pain,
fever 37,7°C, SpO, 94 %. Prior to this he has been
ill for 3 days, the onset was acute, initial symptoms
were chest pain and fever and mild dyspnea on
exertion. Chest X-ray showed left-sided pleural
effusion and a diagnose of CAP was established
(Fig. 1). Pleural fluid analysis showed exudate and
patient was given the standard antibacterial therapy
(amoxicillintclavulanic acid 1.2 g iv tid. and
azythromicine 500 mg per os q.d.).

MEIROMED, DMEPR

65968

Fig. 1. Frontal chest X-ray on the day of admission
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On day three he showed no clinical improvement
and a CT scan of chest was performed. It showed
partial atelectasis of the lower lobe of the left lung

with multiple isolated effusions in paracostal
(52 mm), supraphrenic (32 mm), and interlobar
(31 mm) areas (Fig. 2).

Fig. 2. Chest CT on day three of treatment

Due to the fact that clinical signs of the disease
differed from the typical clinic of pneumonia:
absence of leukocytosis, low CRP (16.8 mg/l), the
absence of purulent sputum and limited pleural
effusion, the diagnosis of CAP was considered as
unlikely, unfortunately pneumonia is still often
misdiagnosed [5]. In addition, guided by the
ultrasound another thoracocentesis was performed in
order to check the fluid for presence of myco-
bacterium and other bacterium. PCR for all

pathogens were negative. In a detailed medical
history, patient mentioned that a few days before the
onset of the disease, he was on a business trip and
spent more than three hours on the road. This fact, in
combination with the clinical picture atypical for
pneumonia, made it possible to suspect PE.

First of all we considered a pre-test probability of
this diagnosis. Judging by Wells scale the
probability of PE was 0 points, rGeneva — 3 points
(due to tachycardia), PERC rule — 0 points.

Fig. 3. CT pulmonary angiography
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However, a decision was made to determine the
level of D-dimer, which significantly exceeded
normal values (4781 FEO/ml). A computed tomo-
graphic pulmonary angiography was performed
(Fig. 3). It revealed left-sided pulmonary embolism
with parietal thrombi of subsegmental arteries of the
lower lobe of the left lung and pulmonary infarctions
in S5, 6,9 of the left lung. Thus a diagnosis of PE
was confirmed. Ultrasonography found no signs of
DVT of lower limbs.

Patient was prescribed 30 mg of rivaroxaban per
day with positive clinical effect. Provided that this
episode of PE was recognised as unprovoked the
patient was tested for thrombophilia. The following
mutations were detected: heterozygous carriage of
folate cycle mutations (MTRR 66, MTHFR1298,
MTHFR 677, MTR 2756), factor XIII F13A1 mu-
tation (heterozygous carriage), platelet glycoprotein 13
GPI1BA gene (heterozygous carriage 1), PAI-1
(heterozygous carriage 1). Markers of antiphospholipid
syndrome have not been found. Given that the patient
was on anticoagulant therapy, activity of antithrombin
and levels of proteins C and S were not determined.

Despite the fact that all of the detected mutations
themselves are not considered to increase the risk of

venous thrombosis, it is likely that their combination
has a similar effect.

CONCLUSIONS

1. Nowadays, the health status of the young able to
work population is often poor due to increasing
prevalence of obesity, smoking and sedentary lifestyle,
which makes them prone to developing PE. Thus,
testing for thrombophilia in young patients with
unprovoked PE is reasonable and feasible approach.

2. On the one hand, this is a way to inform the
patient about the real risk of a repeated episode of
thrombosis, which in the case of unprovoked
pulmonary embolism occurs in 50% during the next
5 years, and thus to improve compliance when
developing a thromboprophylaxis strategy. On the
other hand, further accumulation and analysis of
data on the totality of genetic risk factors for throm-
bosis will expand our understanding of this issue and
in the future will allow us to better diagnose and
treat this condition.
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