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ABSTRACT

Objective: Elevated factor VIl has been shown to be an independent risk factor for deep venous thrombosis
and pulmonary embolism. It has been suggested that increased factor VlIl levels by itself is insufficient to cause
thrombosis; however, increased factor VIII with other risk factors could increase the risk of thrombosis. The
aim of the study was to evaluate the factor VIII level with regard to the type of thrombosis and patient’s risk
factors such as age or comorbidity.

Materials and Methods: In total, 44| patients who were referred for thrombophilia testing from the period
of January 2010 to December 2020 were included in the study. The patients who developed the first throm-
bosis before the age of 50 were eligible for the study. The patients’ data that were used in statistical analyses
were collected from our thrombophilia register.

Results: The number of the subjects with increased factor VIII over 1.5 IU/mL is equal regardless of the
thrombosis type. Factor VIII activity already begins to increase over 40 years old and reaches the mean val-
ues of .45 IU/mL close to the cut-off (1.5 IU/mL), showing a statistically significant difference compared to
those under 40, P =.001. Comorbidities other than thyroid disease or malignancy had no influence on the
increase of factor VIII. In the mentioned conditions, the average factor VIIl of 1.82 (0.79) and 1.65 (0.43) was
obtained, respectively.

Conclusion: Factor VIl activity is significantly affected by age. Thrombosis type and comorbid diseases other
than thyroid disease and malignancy had no effect on factor VIII.
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Introduction

Aging is associated with a number of different hemostatic changes that cause an increase in pro-
coagulant status, which increases the risk of venous thromboembolism (VTE)."? Additionally, the
presence of thrombosis risk factors or contributing triggers for VTE varies widely with regard to
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different ages and also depends upon the presence of comorbidities.? According to the literature
data, the incidence of VTE increases exponentially with the age, with a pointed increase of 1.9-
fold per decade.*

It is well known that in healthy humans in parallel with the physiological processes of aging, the
plasma concentrations of many coagulation factors increase.' Having in mind the association with
the risk of thrombosis, special importance is given to factor VIII (FVIII). Elevated FVIII has been
shown to be an independent risk factor for deep venous thrombosis (DVT) and/or pulmonary
embolism (PE).>'? It has been suggested that increased FVIII levels by itself is insufficient to cause
thrombosis; however, increased FVIII with other risk factors could increase the risk of thrombo-
sis.'"'2 The mechanism by which an increase in FVIII levels leads to increased thrombogenicity
has not been fully understood.®'? With regard to the previously conducted studies, FVIII level
over 1.5 lU/mL is associated with an approximately 5-fold increased risk of venous thrombosis.
Considering its progressive increase related to age, FVIIl reaches a mean level of over 2.0 U/
mL in the seventh decade of life."*"> Such an increase is often followed by a shortening of the
activated partial thromboplastin time (APTT) that is also a well-established thrombosis risk fac-
tor.'*"? High factor VIIl has also been observed in patients with different types of malignancy.”%


http://orcid.org/0000-0003-4808-3522
http://orcid.org/0000-0003-1484-2826
http://orcid.org/0000-0002-8268-3073
http://orcid.org/0000-0002-1054-7195
http://orcid.org/0000-0002-5875-0619
http://orcid.org/0000-0001-6676-0561
mailto:mkovac008@gmail.com
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

| 0 ® Basaric et al. FVIIl in relation to thrombosis, age, comorbidity

Eurasian | Med 2023; 55(1): 9-13

With regard to genetic influence, the best-
known genes affecting the determinants of FVIII
levels are the ABO blood group and VWF lev-
els.” While, in a very recently published study,
Simoni et al” showed that the first thrombophilic
defect in the F8 gene, designated “FVIII Padua,”
was associated with significantly elevated FVIII
levels (over 2.5 IU/mL). Considering the impor-
tant role of FVIII in the hemostatic process, the
examination of FVIII activity was performed in
all our patients who were referred for thrombo-
philia testing due to the development of the first
thrombosis before the age of 50. With regard
to the type of thrombosis, the risk factors that
appear as triggers in the development of throm-
bosis may be different depending on the type
of thrombosis. In the case of isolated superficial
venous thrombosis (SVT), a varicose vein and
malignancy are the most common; while in the
case of DVT surgery, trauma, pregnancy, and
hormonal use are the most common.?* On the
other hand, SVT is characterized by the com-
bination of thrombosis and inflammation in a
superficial vein and in up to 60%-80% of cases,
involves the great saphenous vein.?

The aim of this study was to evaluate the FVIII
level changes with regard to the type of throm-
bosis and the patient’s risk factors such as age or
comorbidity among those patients who devel-
oped thrombosis.

Materials and Methods

This retrospective study included 441 patients;
22| females and 220 males (average 45 years),
who were referred for thrombophilia testing,
between January 2010 and December 2020.
With regard to the defined indication for the
thrombophilia testing, the patients who devel-
oped their first thrombosis before the age of
50, confirmed with color Doppler or com-
puter tomography, were eligible for the study.
Demographic data related to gender, age,
comorbidities, thrombosis characteristics, fam-
ily history, and laboratory results including FVIII
activity, APTT, and fibrinogen level were col-
lected from our laboratory information system

* The increase in factor VIII (FVIII) activity is signifi-
cantly affected by age.

* Factor VIII activity has already begun to increase
over 40 years old.

* This age-related hemostatic change may
contribute to the development of venous
thromboembolism.

*  With the exception of malignancy or thyroiditis,
comorbidities do not affect the increase in FVIII.

*  Determination of FVIII could be helpful in the
evaluation of the thrombosis risk.

and thrombophilia register. The information
about comorbidities was obtained from the
attached patient documentation on the basis
of the obtained anamnestic data at the time of
sampling.

For each patient, 2 samples of whole blood
were collected into buffered sodium citrate
tubes, containing /10 volume sodium citrate
stock solution at 0.129 mmol/L (Vacutest, Kima,
Cell BioSciences, Italy). The samples were pre-
pared by a standard method in order to obtain
the platelet-poor plasma for coagulation assays
included in the thrombophilia testing that was
performed on the Siemens BCS XP Coagulation
System. The level of FVIII above 1.5 IU/mL was
considered as increased.'" With the aim to mini-
mize the influence of acute thrombosis on FVIII
level as an acute-phase protein, the determina-
tion of FVIIl was done in 6-8 weeks period after
the acute thrombosis event. In those patients
with FVIII activity over 1.5 1U/mL, analyses were
repeated | month later.?

Institutional approval for the study was granted
by the Ethics Committee of Blood Transfusion
Institute of Serbia, Belgrade (number 1390/2)
in accordance with the internationally accepted
ethical standards and each patient signed the
informed consent form.

Statistical Analyses

The Statistical Package for Social Sciences 20.0
for Windows (IBM SPSS Corp,; Armonk, NY,
USA) was used for statistical analysis. Mann—
Whitney U-test and Pearson chi-square test
were used for characteristics evaluation of the
study population and the relationship between
hemostasis parameters and the type of throm-
bosis. For correlation analysis, the Spearman
tests were used. The probability of P < .05 was
considered statistically significant, except for the
Spearman test of correlations, where P < .0l
was considered statistically significant.

Results

Three-quarters of the subjects had DVT. In
21% of all study participants, the recurrence
rate of the thrombotic event was recorded.
Almost one-quarter of the study participants
had comorbidity or a transient risk factor during
the first thrombotic event, while thrombophilia
testing revealed thrombophilia presence in one-
quarter. In 14 (3%) of the study participants who
had recurrent thrombosis, the recurrent event
was observed in the period of malignant disease
presence. The average level of FVIII obtained in
the study group was 1.48 (0.66), while in 207
(47%) of them, the level of FVIII was above 1.5
[U/mL (Table 1.

There was no difference between the 2 inves-
tigated groups in relation to the APTT and
FVIIl. Shortening of APTT below 26 seconds
was observed in the same number of patients
regardless of the thrombosis type (16%).
Similarly, half of the patients in both groups
had elevated levels of FVIIIl. With regard to the
fibrinogen level over 4 g/L, a statistically signifi-
cant difference was observed, considering that a

Table I. Characteristics of the Study
Population
Number of study participants 441
Age (years), median (IQR) 45 (21)
Male/female 220/221
Deep’/superficial 3417100
Recurrent thrombosis, n (%) 95% (21.5)
Comorbidities 91 (20.6)
Cardiovascular disease 15 (3.4)
Diabetes mellitus 12 (2.7)
Thyroid disease™ 13 (2.9)
Lung disease 4(0.9)
Kidney disease 3(0.7)
Liver disease 5(1.2)
Malignant disease” 15 (3.4)
Hyperlipoproteinemia 5(1.2)
Other 19 (4.3)
Varicose veins 14 (3)
Family history 95 (21.5)
Thrombophilia 111 (25.2)
Transient risk factor for VTE 109 (25)
Surgery 38 (8.6)
Trauma/fracture 32(7.2)
Pregnancy/postpartum 21 (4.7)
Long sitting position 18 (4)
Oral contraceptives 8(1.8)
Laboratory results
FVIII activity, average (IQR) 1.48 (0.66)
APTT 29.5(5.6)
Fibrinogen 3.2(1.02)
Patients with
FVIIl > 1.51U/mL, n % 207 (47)
APTT <26 70 (15.9)
Fibrinogen > 4.0 g/L 83 (18.8)
*62 patients had PE as a complication of DVT, while in 6
patients, the first thrombotic event was isolated PE;
“Elevated FVIIl levels of 1.82 (0.79) and 1.65 (0.43) were
obtained in DVT patients with thyroid disease and
malignant disease.
DVT, deep venous thrombosis; PE, pulmonary embolism;
APTT, activated partial thromboplastin time; FVIII, factor
VIII; IQR, interquartile range.
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Table 2. Factor VIII Activity, APTT, and Fibrinogen Level in Relation to Thrombosis Type
Deep Venous Thrombosis Superficial Venous Thrombosis P
FVIII, average (IQR) 1.5 (0.64) 1.39 (0.66) .095
Number of patients with FVIII
<1.50 IU/mL 171 55 A21
>1.51 1U/mL 164 43
APTT, average (IQR) 29.45 (5.6) 29.5(5.2) 954
Number of patients with APTT
< 26.0 seconds 54 16 .665
> 26.0 seconds 263 83
Fibrinogen, average (IQR) 33 (1.1) 3.2 (0.95) .384
Number of patients with
fibrinogen
2.0-40g/L 163 186 <.001
>40g/L 55 28
FVIII, factor VIII; IQR, interquartile range; APTT, activated partial thromboplastin time.

higher number of those with DVT had elevated
fibrinogen level, P < .001 (Table 2).

The influence of comorbidity and age on FVII,
APTT, and fibrinogen levels has been analyzed. A
significant influence of age on FVIII and fibrino-
gen levels was observed, P < .001, (Table 3).

A mean FVIII activity gradually increased with
each decade of the age. Factor VIII activity
already began to increase in the group over 40
years old reaching the mean value of .45 |U/
mL, close to the cut-off (1.5 IU/mL), and showed
significant difference compared to those under
40, P =.001, (Table 4 and Figure 1).

Discussion

Our study results showed that the type of
thrombosis had no effect on changes in FVIII
activity. The average activity of FVIII, as well as
the number of subjects with increased levels of
FVII over 1.5 1U/mL, is equal in both groups of
subjects regardless of the type of thrombosis
(DVT or superficial). In contrast, the increase in
FVIIl activity is significantly affected by age, while
comorbid diseases do not have a significant influ-
ence on the level of FVIII activity, except in the
case of DVT patients with thyroid or malignant
diseases. In the patients with mentioned dis-
eases, FVIII levels of 1.82 (0.79) and 1.65 (0.43)
were observed.

Table 3. The Influence of Age and Comorbidities on Factor VIII, APTT, and Fibrinogen Levels

P(F Vi P(APTT) P (Fibrinogen)
Comorbidities 774 .879 .059
Age <.001 813 <.001

FVIII, factor VIII; APTT, activated partial thromboplastin time.

Table 4. Factor VIII Activity in Relation to Age Expressed in Decades

p
Age N FVIIl (IQR) <30 31-40 41-50 51-60 61-70
<30 55 121 (0.54)

31-40 101 139 (0.59) 036

41-50 106 1.45(0.57) 001 098

51-60 69 1.64(0.60) <.001 <001 ol5

61-70 60 1.65(0.76) <001 <.001 ol3 906

71-80 16 1.9 (0.5) <.001 <.001 <001 039 075

FVIII, factor VIII; IQR, interquartile range.

Stratification of FVIII levels that was performed
in relation to the decade of life showed that in
the period after the fifth decade, a significant
increase of FVIII occurred. Such an unchanged
level of FVIII was maintained until the seventh
decade, followed by a new significant increase.
Our results are similar to those obtained in
the different study populations (industrial or
general population) that showed a progressive
increase of FVIII with age, reaching a mean of
over 2.0 I[U/mL in the seventh decade of life.*"®
Data from previously published studies showed
that the risk of VTE increases continuously and
even small changes in FVIII have a major influ-
ence. 20?1262/ The risk for a first or recurrent VTE
increases by 10% and 24%, respectively, for each
10 1U/dL increment of FVIII activity.*

Our study results showed a significant rise in
FVIII activity in patients over 40 years old with
the mean value of .45 IU/mL (close to the cut-
off of 1.5 1U/mL). With regard to the hemostatic
changes with the age, our analysis of fibrinogen
levels also showed a significant increase in fibrin-
ogen that correlates with FVIIl activity and age. A
higher level of fibrinogen was observed among
patients who developed DVT in comparison
to those who had superficial thrombosis. The
increase in fibrinogen levels seen during aging
may explain the increased risk for cardiovas-
cular diseases in elderly people. This has been
observed not only in humans but also in experi-
mental animal models.?® Tracy et al”” showed the
rise in fibrinogen at different ages and reported
continuous increase in fibrinogen level over the
age range 18-85 years. Some studies confirmed
that elevated levels of fibrinogen have been
correlated with increased risk of cardiovascular
events;’*** however, another studies have sug-
gested that the predictive value of fibrinogen

may decrease with aging ™’

Bearing in mind the important role they play in
the hemostasis system, where fibrinogen con-
tributes to thrombosis, acting as a substrate for
thrombus formation, while FVIII plays an impor-
tant role in the amplification of blood coagula-
tion,® it is important to know the level of their
changes depending on age or the presence of
comorbid diseases.

However, since fibrinogen and FVIII are acute-
phase reactants, it is still debated whether
elevated levels of fibrinogen and FVIII only
or additionally represent a marker of an
enhanced inflammatory state.*> Having in mind
this fact, in order to minimize the influence
of acute thrombosis on the parameters of
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Figure |. Increase in FVIII levels with regard to the age.

hemostasis, especially on the level of FVIII as
an acute-phase protein, laboratory tests were
performed 6-8 weeks after acute thrombosis
in all our patients.

Among the limitations that should be discussed
is the fact that our study is retrospective, where
the long time between the occurrences of the
first and recurrent thrombotic events could
have an implication that resulted in recall bias.
Namely, all included patients developed their
first thrombosis before the age of 50; however,
some of them were tested after the develop-
ment of recurrent thrombosis that mostly
occurred significantly later in their older age.

However, the clinical significance of this study
could be especially important during the deci-
sion-making of anticoagulant therapy cessation.
Namely, thrombophilia testing can explain the
background of a thrombotic event by reveal-
ing hemostatic disorders, such as presence of
prothrombotic mutations or natural inhibitor
deficiency, in less than 50% of the patients, who
developed VTE before the age of 50.¢ While in
the remaining patients, the background of the
thrombotic event remains unclear. Considering
the important role of elevated FVIII activity, as
a risk for the first or recurrent thrombosis, the
investigation of FVIIl among these patients could
be helpful in the evaluation of the thrombosis
risk presence.

In conclusion, FVIIl activity is significantly affected
by age. An increase in FVIIl was observed in the
patients over 40 years old and reached the mean
values close to the cut-off (1.5 IU/mL), showing
a statistically significant difference compared to
those under 40. Thrombosis type and comorbid
diseases other than thyroid disease and malig-
nancy had no effect on FVIIl. Determination of
FVIII could be helpful in the evaluation of the
thrombosis risk that is crucial during the deci-
sion-making of anticoagulant therapy cessation.
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