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Abstract

Introduction: Generdlly, risk factors for deep vein thrombosis (DVT) include advanced age, surgery, frac-
tures, pregnancy, puerperium, use of oral contraceptives, hormone replacement therapy, cancer and genetics
associated with the hemostatic system in influencing thrombotic risk. The aim of this study was to evaluate
routine complete blood count parameters, the clinical and genetic data of patients with diagnosis of DVT in
our hospital and to contribute to the literature with our results.

Material and methods: This retrospective study included a total of | 52 patients (67 males and 85 females)
diagnosed with DVT between January 2016 and September 2019. The history, clinical findings, venous doppler
ultrasonography and genetic analysis results of patients were evaluated.

Results: The study included |52 DVT patients. When the lower extremity venous doppler ultrasonography
(VDU) results were evaluated, venous insufficiency was detected in |26 patients (82.9%), 57 of whom were
male and 69 were female. Genetic results of F2 G202 10A, FVL G1691A, MTHFR C677T and MTHFR A 298C
were examined. FLV gene distributions were statistically different between genders (38.8% of men; 16.5% of
women). This difference was also statistically significant (p = 0.003).

Conclusion: The hemogram parameters were found to be insufficient markers. VDU was seen to be a clinically
necessary marker in diagnosis; and genetic outcomes were important in initiating appropriate treatment in the
early period. These results also show that there are differences according to gender in determining thrombotic risk.
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Introduction

Venous thromboembolism (VTE) is the general term
for all pathological thrombosis arising in the venous
circulation, which clinically includes pulmonary em-
bolism (PE) and deep vein thrombosis (DVT). DVT is
usually defined as a clot that forms in the deep veins
of the lower extremities, impairing the circulation by
blocking the vessel [I]. Deep vein thrombosis is an
important cause of mortality and morbidity since it is

a cause of pulmonary embolism and post-thrombotic
syndrome. Advanced age, immobility, trauma, history
of surgical operation and malignancy are conditions
that increase the tendency to develop DVT [2]. The
diagnostic tools for the diagnosis of DVT are limited in
primary care. The patient’s history and classic clinical
findings on physical examination alone are not sufficient
to diagnose or exclude DVT. In order to reliably exclude
DVT, a pre-test probability scoring of DVT, called the
Wells’ scoring developed by Wells et al. [3], is used for
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the diagnosis. Following the Wells’ scoring, DVT is diag-
nosed by D-dimer and venous doppler ultrasonography
performed on patients.

Venous doppler ultrasonography (VDU) is the
standard imaging test for patients suspected of having
lower extremity DVT. The sensitivity of VDU is 97%
for proximal DVT, while it is 73% for calf veins, and
may remain inadequate for calf veins in asymptomatic
patients. Compression VDU performed at certain in-
tervals allows imaging of all leg and calf veins [4]. VDU
makes it easier for the physician to diagnose or exclude
the disease. In addition, another important factor is
genetic findings that allows for easier treatment of DVT
for the physician. The genetic factors include factor V
Leiden (FVL) G1691A, methylenetetrahydrofolate re-
ductase (MTHFR) C677T and A1298C, and coagulation
factor Il (FIl) G202 10A polymorphism regions [5]. FVL
is the most common cause of hereditary thrombophilia
and is resistant to protein C. The risk of thrombosis
is increased 5-fold in heterozygotes and 50-fold in ho-
mozygotes. FIl G20210A mutation is also among the
causes of hereditary thrombophilia. Patients with FVL
GI1691A and FIl G20210A compound heterozygotes
carry a twenty-fold increased risk of thrombosis com-
pared to those with both mutations [5, 6]. Hyperho-
mocysteinemia (elevation of homocysteine level) may
be both genetic and acquired. MTHFR is an enzyme
involved in homocysteine metabolism. The most com-
mon genetic causes of hyperhomocysteinemia are the
C677T and A1298C mutations that lead to MTHFR
enzyme deficiency. Although hyperhomocysteinemia is
an independent risk factor for atherosclerotic vascular
diseases, it has been reported that it increases the
risk of venous thrombosis and is associated with DVT
[5, 7]. Evaluation of these factors is important in diag-
nosis and treatment of the disease.

In our study, we retrospectively evaluated demo-
graphic characteristics, reasons for admission to hos-
pital, physical examination findings, DVT localization
(determined by VDU) and genetic findings of patients,
who received a diagnosis of DVT, and aimed to deter-
mine whether an acute attack can be predicted in the
diagnosis, treatment and/or whether an acute attack
had an effect on markers.

Material and methods

The study included a total of 152 patients, 85 females
(55.9%) and 67 males (44.1%), diagnosed with lower
extremity DVT. Patients who had a DVT attack for
the first time were included in the study. The patients
were diagnosed by clinical symptoms and VDU results.
Patients with known heritable diseases were excluded.
The routine hemogram results, clinical findings and

genetic results of these patients were retrospectively
evaluated. The ethical approval for our study was ob-
tained from the Ethics Committee of Bozok University,
Faculty of Medicine, Turkey (document no: 2017-KAEK-
189 2019.06.26 _07). The study was conducted in ac-
cordance with the principles of the Helsinki Declaration
of the World Medical Association. All participants gave
informed written consent.

Statistics

SPSS 17.0 (SPSS Inc., Chicago, lllinois, USA) was used
for the statistical analysis of the data. Categorical meas-
urements were expressed as number and percentage,
and continuous measurements were expressed as mean
and standard deviation (median and minimum-maxi-
mum, where necessary). The Chi-square test or
Fisher’s exact test were used to compare categorical
variables. Normality distributions were checked in the
comparison of continuous measurements between
groups; the Mann-Whitney U test was used since the
parametric distribution did not provide precondition
assumption. The correlation between the variables
was determined by Spearman’s correlation coefficient.
The level of statistical significance was taken as 0.05
in all tests.

Results

Of the 152 DVT patients participated in the study, 85
were female and 67 were male. The mean age of the
patients was 48.6 = [2.2 years, 46.9 * | 1.8 years for
females, and 50.8 = 12.4 years for males. In general,
the admission complaints were pain, swelling and
accompanying redness in 87% of the patients. When
the hemogram results of the DVT patients included in
the study were examined, all values were found to be
within the normal range in both males and females.
When the results were statistically evaluated by gen-
der, it was found that there was a significant difference
between the male and female patients in terms of eo-
sinophil, erythrocyte, hematocrit, hemoglobin, mean
cell hemoglobin (MCH), mean corpuscular hemoglo-
bin concentration (MCHC) and procalcitonin (PCT)
values (Table ). When we evaluated the hemogram
results of our patients in the light of the data obtained,
we found a significant difference between the female
and male patients depending on gender in eosinophil
(p = 0.025), erythrocyte (p = 0.003), hematocrit
(p = 0.000), hemoglobin (p = 0.000), MCH (p =
0.010), MCHC (p = 0.014) and PCT (p = 0.009) val-
ues. When the results of lower extremity VDU were
evaluated, the VDU findings were found to be normal in
26 patients (17.19%), 13 of whom were male and 13 of
whom were female. However, venous insufficiency was
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detected in 126 patients (82.9%), 57 of whom were
male and 69 of whom were female. Thirty (23.8%) pa-
tients had deep venous insufficiency in at least one vein.
Of the patients, 61 (48.4%) had venous thrombosis in
the left lower extremity, 47 (37.3%) in the right lower
extremity, and 18 (14.3%) had venous thrombosis both
in the right and left lower extremities. It was found
that fifty-four patients (42.8%) had DVT in the great
saphenous vein (GSV), 47 (37.3%) in the femoral vein,
28 (22.2%) in the popliteal vein, 19 (15%) in the tibial
vein, and 7 (5.5%) had DVT in the iliac vein.

Genetic results of Fll, FVL and MTHFR genes were
also evaluated to help early treatment. When the FlI
gene G20210A polymorphism region was evaluated, it
was found that of the 152 patients, 142 (93.4%) had GG
normal genotype (WT) and 10 had GA heterozygous
mutant (6.69%) (HT) genotype. None of the patients had
AA homozygous mutant (HM) genotype. When the FVL
gene GI691A polymorphism region was evaluated, it
was found that of the 152 patients, 106 (69.7%) had GG
(WT), 40 (26.3%) had GA (HT) and 6 (3.9%) had AA
(HM) genotypes. When the MTHFR gene C677T pol-
ymorphism region was evaluated, it was found that of
the 152 patients, 82 (53.9%) had CC (WT), 57 (37.5%)
had CT (HT) and 13 (8.6%) had TT (HM) genotypes.
When the MTHFR gene A1298C polymorphism region
was evaluated, it was found that of the 152 patients,
51 (33.5%) had AA (WT), 81 (53.3%) had AC (HT)
and 20 (13.2%) had CC (HM) genotypes. When the
genetic findings were statistically evaluated by gender,
it was found that there was a significant difference in
male heterozygous individuals in terms of FVL G169 1A
polymorphism region (p = 0.003). 38.8% of men were
heterozygous while 16.5% of women were heterozy-
gous. In addition, the proportion of individuals who
were normal is higher in women than in men (Table I,
Fig. 1). Moreover, it was found that I | of the 152 pa-
tients had no genotypic change, while 68 patients
had more than one mutation. It was determined that
38 patients had heterozygous mutations in two genes,
| 7 patients had heterozygous mutations in three genes,
10 patients had one heterozygous and one homozygous
mutations, 2 patients had two heterozygous mutations,
and | patient had two homozygous mutations.

Discussion

It is known DVT affects approximately 0.1% of people
annually and the incidence rises with increasing age. It
is a disease with a high morbidity and mortality rate
when not diagnosed and treated early. It may cause
pulmonary embolism, venous gangrene, chronic venous
insufficiency, venous hypertension and post-throm-
botic syndromes [6]. The signs and symptoms of DVT

are nonspecific and specific tests are required for the
diagnosis [8]. In the etiology of DVT, the findings of
hemogram, VDU and genetic analysis are helpful in
the diagnosis and treatment process and in preventing
post-treatment complications. In our study, we evalu-
ated whether an acute attack could be predicted in the
diagnosis and treatment by using hemogram, clinical and
genetic parameters of DVT patients and/or whether an
acute attack had an effect on markers.

In DVT, hemogram findings may provide important
data at the time of initial diagnosis, but are insufficient
alone. Some studies in the literature have reported
that there might be a correlation between certain
hemogram parameters and DVT. In their study, Zorlu
et al. [9] emphasized that increased red cell distribution
width (RDW) poses an increased risk of mortality in
acute pulmonary embolism patients. In another study,
Cay et al. found a significant correlation especially be-
tween high RDW level and the presence and severity of
non-chronic proximal DVT in patients with DVT [10].
In another study on Turkish patients, the mean platelet
volume (MPV), an indicator of platelet activation, was
found to be higher in patients with DVT than in the
control group [| I]. When we evaluate the hemogram
results of our patients in the light of the data obtained,
we found a significant difference between the female
and male patients depending on gender in eosinophil
(p = 0.025), erythrocyte (p = 0.003), hematocrit
(p = 0.000), hemoglobin (p = 0.000), MCH (p = 0.010),
MCHC (p = 0.014) and PCT (p = 0.009) values. VDU
findings have an important role in the diagnosis of DVT
and even provide great convenience to the physician
in the diagnosis of patients whose diagnosis has been
missed on the initial examination. Of venous throm-
bosis, 85% occur in the tibial vein, 9% in the popliteal
fossa, and 6% occur in the thigh veins. Of venous
thrombosis, 35% is bilateral. It occurs more common-
ly in the left lower extremity [12]. In a retrospective
study evaluating VDU results of 1,328 Turkish patients,
26.7% of the patients were found to have deep venous
insufficiency in at least one vein [13]. According to the
VDU results evaluated in another study, 62.4% of pa-
tients were found to have thrombosis in the left lower
extremity and 37.6% were found to have thrombosis
in the right lower extremity. Of these patients, 41.6%
had DVT in the femoral vein, 31.8% in the iliac vein and
26.6% had DVT in the popliteal vein and its distal [14].
According to VDU results evaluated in the present
study, 80.3% of our patients (122 patients) were found
to have venous insufficiency. In light of these results,
we see that VDU findings have an important place in
the diagnosis of DVT and provide great convenience
to the physician in the diagnosis, although hemogram
findings do not show any variability.
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Table |. Demographic data of the patients

Women Men Total P

Participants (n) 85 67 152
Risk factors and biological data
Age (years) 469 = | 1.8 508 = 124 48.6 = 12.2 0.146
Gender (%) 55.9 44.1 100
WBC (10*/mm?) 81=x18 8422 8219 0.534
Neutrophil (10°*/mm?®) 50+ 1.7 52+ 1.8 51 1.7 0.524
Lymphocytes (10°/mm?) 23=+0.5 2409 2307 0.778
Monocytes (10°/mm’) 0.6 = 0.1 0.6 +0.2 0.6 + 0.1 0.057
Eosinophil (10°/mm?) 0.1 = 0.07 0.2 = 0.1 0.2 = 0.1 0.025*
Basophil (10°/mm?) 0.05 = 0.02 0.05 = 0.02 0.05 = 0.02 0.197
Neutrophil (%) 605 *77 60.5 +9.9 60.5 = 8.7 0.803
Lymphocytes (%) 299 + 6.8 29.3 =93 296 £7.9 0.415
Monocytes (%) 7.1 £1.2 73*13 72+ 1.2 0.089
Eosinophil (%) 1.8 +0.8 22+ 1.4 1.9 = 1.1 0.144
Basophil (%) 0.6 £0.2 0.6 0.2 0.6 £0.2 0.110
Erythrocyte (10°/mm®) 48 =04 51 x0.5 49 +04 0.003*
Hemoglobin (g/dL) 134+ 1.3 144 + [.7 3.8+ 1.5 0.000*
Hematocrit (%) 41.2 + 3.7 43.6 + 4.2 42.2 + 4] 0.000*
MCV (fl) 849 = 45 86.0 = 3.5 854 + 4.1 0.279
MCH (fl) 27.6 = 1.8 283+ 1.8 279+ 1.8 0.010%*
MCHC (g/dL) 326 = 1.1 328+ 1.4 326 + 1.2 0.014*
RDW-CV (%) 139+ 1.2 139+ 1.5 139+ 1.4 0.646
Platelets (10°/mm®) 284.8 + 52.2 266.1 +£53.8 | 276.6 = 53.5 0.162
PCT (%) 0.3 = 0.05 0.3 +0.05 0.3 +0.05 0.009*
MPV (fL) 10.5 0.7 10.3 £ 0.7 104 +0.7 0.205
PDW 123 = 1.7 119+ 1.6 122 + 1.6 0.502
NRBC (fL) 0.002 + 0.005 0.004 = 0.02 | 0.003 = 0.0l 0.510
NRBC (%) 0.02 = 0.04 0.03 =0.14 0.02 = 0.09 0411
IG 0.05 = 0.07 0.07 = 0.12 0.06 = 0.1 0.105
IG (%) 05=*0.5 08=1.5 0.6 = 1.06 0.066
PLCR (%) 282 +53 273 +5.2 278+ 53 0.551
Genetics data
FIl G20210A 0.187

WT 77 (%90.6) 65 (%97) 142 (%93.4)

HT 8 (%9.4) 2 (%3) 10 (%6.6)
FVLGI69I1A 0.003*

WT 69 (%81.2) 37 (%55.2) 106 (%669.7)

HT 14 (%16.5) 26 (%38.8) 40 (%26.3)

HM 2 (%2.4) 4 (%6) 6 (%3.9)
MTHFR C677T 0.612

WT 48 (%56.5) 34 (%50.7) 82 (%53.9)

HT 29 (%34.1) 28 (%41.8) 57 (%37.5)

HM 8 (%9.4) 5 (%7.5) 13 (%8.6)
MTHFR A1298C 0.500

WT 30 (%35.3) 21 (%31.3) 51 (%33.6)

HT 42 (%49.4) 39 (%58.2) 81 (%53.3)

HM 13 (%15.3) 7 (%10.4) 20 (%13.2)

Values presented as mean * standard deviation; *p < 0.05; IG: immature granulocyte; MCV: mean corpuscular volume; MCH: mean cell hemoglobin; MCHC: mean
corpuscular hemoglobin concentration; MPV: mean platelet volume; NRBC: erythroblasts; PCT: procalcitonin; PDW: platelet distribution width; PLCR: platelet large

cell ratio; RDW-CV: red cell distribution width %; WBC: leucocytes
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Figure 1. In the diagram, genetic changes according to gender
are presented in 95% confidence interval

In the literature, there are many studies analyzing
the genetic risk factors in the etiology of DVT in differ-
ent ethnic populations [I5, 16]. In various studies, Fll
G20210A, FVL GI1691A, MTHFR C677T and MTHFR
A1298C polymorphism regions especially have been
reported to be risk factors in venous thrombosis
[5,7, 17]. In astudy on the Croatian population, the FVL
GI1691A mutation was identified to be the most com-
mon and the Fll gene G202 1 0A was identified to be the
second most common mutation [18]. In a similar study
on Iranian DVT patients, FVL G169 1A was found to be
the most common mutation. In addition, it was empha-
sized that it is more common in female patients [19]. In
another study on the Iranian population, FVL G1691A,
MTHFR C677T and MTHFR A1298C mutations were
associated with increased risk of DVT. However, it was
indicated that G202 |0A mutation in the FIl gene was
not a risk factor for DVT [20]. In a meta-analysis study
with a large sample size, FVL G1691A and FIl G202 10A
mutations were identified to be moderate risk factors
for vascular thromboembolism. The risk was found to
increase in FVL G1691A and Fll G20210A heterozy-
gous carriers but not associated with MTHFR C677T
mutation [21]. There are also other studies showing
no correlation between MTHFR C677T polymorphism
and venous thrombosis [22]. In a similar study on the
Turkish population, it was stated that there was a cor-
relation between MTHFR C677T polymorphism and
DVT, but the same results were not found for MTHFR
A1298C polymorphism [23]. When we evaluated our

results based on these data, we could not identify
a homozygous mutation for the FIl G202 10A polymor-
phism region. We identified heterozygous mutations
in 6.6% of the patients. In terms of the FVL GI1691A
polymorphism region, we found that of the patients,
26.3% had heterozygous mutation and 3.9% had ho-
mozygous mutation. In contrast to the results of the
study conducted on the Iranian population, we found
it to be higher in male patients than in female patients
(p = 0.003) [19]. We found that of the patients, 37.5%
had the heterozygous mutation, 8.6% had the homozy-
gous mutation for the MTHFR C677T polymorphism
region, 53.3% had the heterozygous mutation and
13.2% had the homozygous mutation for the A1298C
polymorphism.

In conclusion, there were many factors affecting the
etiology of DVT. In this study, hemogram, clinical and
genetic parameters of DVT patients were evaluated. In
light of the data, the hemogram parameters were found
not to be sufficient markers. VDU was found to be
a clinically necessary marker in diagnosis, together with
genetic outcomes, in initiating appropriate early-phase
treatment. Whether thrombotic events occur due to
genetic predispositions that differ according to gender
requires studies with larger populations. Subsequent
studies will be needed to further our knowledge on
these issues.
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