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Abstract. – OBJECTIVE: The embolization of 
thrombi formed within the atria can occur in any 
form of atrial fibrillation (AF), i.e., paroxysmal, 
persistent, or permanent. Although ischemic 
stroke is the most frequent embolic event asso-
ciated with AF, embolization to other sites in the 
pulmonary and systemic circulations may occa-
sionally occur. To avert the risk of embolization, 
long-term oral anticoagulation therapy is rec-
ommended for all AF patients if the CHA2DS2-
VASC score is at least 1 for men and at least 2 
for women. Since anticoagulant therapy is as-
sociated with an increased risk of bleeding, 
the choice of oral anticoagulant agent should 
be made by careful consideration of the bene-
fit-to-risk ratio. The use of a newer class of di-
rect oral anticoagulants (DOACs) as an alterna-
tive to the anti-vitamin K (AVK) anticoagulants 
(warfarin, acenocumarol, etc.) can help mitigate 
the need for periodic monitoring of Internation-
al Normalized Ratio (INR) and adverse bleed-
ing events that are commonly associated with 
the use of AVK anticoagulants. Though the use 

of DOACs (dabigatran, rivaroxaban, edoxaban, 
apixaban, etc.) is gaining ground due to their 
relative safety profile and the low overall cost, 
quite a few clinicians remain skeptical about 
their use. 

PATIENTS AND METHODS: Our objective 
was to evaluate the risk of thromboembolism, 
stroke, neuropsychiatric illness, depression, 
and dementia, in patients with non-valvular atri-
al fibrillation who have been treated with either 
acenocumarol or apixaban, as well as to see the 
inflammatory status (ESR) and levels of fibrino-
gen. Our team at Municipal Emergency Univer-
sity Hospital, Timisoara, Romania, conducted a 
retrospective study using the medical records 
of AF patients who were treated with either apix-
aban or acenocumarol between 2016-2019. We 
divided the patients into two groups and com-
pared the groups for the aforementioned out-
comes. 

RESULTS: AF patients who were prescribed 
apixaban had a lower rate of stroke and psychi-
atric illness compared to those on acenocumar-
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ol. No significant correlation was found in terms 
of risk of developing depression or dementia be-
tween the groups. 

CONCLUSIONS: Non-valvular AF patients on 
apixaban had lower rates of thromboembolic 
events than the patients on acenocumarol. This 
article will serve as a reminder of the positive 
health and financial outcomes of apixaban use, 
especially to those healthcare systems that are 
still oblivious to the decrease in economic bur-
den and gain in quality-adjusted life years (QA-
LY) by the long-term use of NOACS/ DOACS in-
stead of the AVK anticoagulants.

Key Words:
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Acenocumarol, Systemic embolism, Stroke, Bleeding.

Introduction

Atrial fibrillation (AF) is a supraventricular 
tachyarrhythmia entailing uncoordinated atrial 
activity and ineffective atrial contraction1. In ad-
dition to the disturbances of rate and rhythm, the 
risk of thromboembolic events also increases in 
patients with AF. The combination of factors such 
as platelet activation, endothelial dysfunction, 
and sluggish blood flow in the left atrium and 
left atrial appendage tend to augment coagulation 
activity and the risk of stroke in AF patients2,3. 

Endothelial dysfunction results in increased 
stickiness of the endothelia to the leukocytes and 
the subsequent production of vasoactive and pro-
coagulant factors, growth factors, and cytokines4. 
The Von Willebrand factor (VWF) is a multim-
eric plasma glycoprotein that plays a crucial role 
in hemostasis post vascular injury, with subendo-
thelial VWF mediating platelet adhesion to form 
thrombus at the injured site. The VWF is also 
secreted from the atrial endocardium in response 
to vascular disease and or injury. Many stud-
ies5,6 have reported the increased level of VWF 
in response to widespread endothelial damage/ 
dysfunction (including atrial endothelium dam-
age), atherothrombosis, and left atrial appendage 
thrombosis. The link between inflammation and 
thrombosis has been observed; interleukin-6 (IL-
6), which is a circulating cytokine, is released 
from monocytes, T-lymphocytes, macrophages, 
and endothelial cells in response to inflammation. 
IL-6 induces a pro-thrombotic state by increasing 
the expression of tissue factor, factor VIII, VWF, 
fibrinogen, and activating platelets and endothe-
lial cells7-9. Similarly, elevated levels of high-sen-
sitivity C-reactive protein (HS-CRP) have been 

reported in AF patients, indicating an inflamma-
tory state with the potential to promote persistent 
AF in patients10. Furthermore, the enhanced he-
mostatic activation is deemed responsible for the 
thromboembolic event in cardiogenic stroke11, 
and the D-dimer assay can be used to identify the 
hyperactive coagulation process12.  The increased 
fibrin turnover and thrombin generation markers 
such as d-dimers and prothrombin fragment 1+2 
(F1+2), respectively, are increased in AF patients. 
These markers can be reduced by warfarin ad-
ministration8,13. Another marker, CD40 ligand, 
stored in the alpha- granules of platelets is ex-
pressed by the activated platelets. The level of the 
soluble CD40 ligand (sCD40L) receptor complex, 
shed by the activated platelets, is also elevated in 
patients with AF13,14. Ota et al15 demonstrated that 
the plasma concentrations of F1+2, D-dimer, sol-
uble fibrin, and thrombin-antithrombin complex 
are all increased in patients with thrombosis, and 
therefore, all these markers possess similar diag-
nostic ability15. 

Standardization of a stable therapeutic dosing 
regimen of vitamin k antagonists (VKA) such as 
warfarin or acenocumarol is difficult to achieve 
because several environmental and genetic fac-
tors tend to influence the inter and intra patient’s 
variability16. A diet rich in vitamin K is one such 
component that has the potential to counteract the 
anticoagulant effects of acenocumarol17,18.

Patients and Methods 

Our team sifted through the database of 450 
permanent AF patients (aged between 50-70 
years) with CHA2DS2VasC of at least 2 who ei-
ther received acenocumarol (target international 
normalized ratio (INR) was 2.0-3.0) or apixaban 
(5 mg BID), during 2015-2019. We divided the AF 
patients into two groups based on the type of an-
ticoagulation agent they received. The following 
were the inclusion criteria: 1) Non-valvular AF 
patients, 2) AF patients with at least 1 comorbidi-
ty of 3 (type 2 diabetes mellitus, hypertension, or 
heart failure). The patients receiving other types 
of anticoagulation therapy and patients present-
ing with a history of stroke or thromboembolic 
events were excluded, as well as those diagnosed 
with psychiatric illnesses, dementia, or depres-
sion before the initiation of therapy.

The physicians used the International normal-
ized ratio (INR) to monitor the anticoagulant 
status and evaluate for bleeding risk. Group 1 (N 
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= 163; 79 males and 84 females) received 5 mg 
apixaban BID and group 2 (N= 287; 124 males 
and 163 females) received acenocumarol based 
on INR value with the purpose to keep it between 
2-3. We compared the AF patients for their serum 
markers of inflammation (erythrocyte sedimen-
tation rate [ESR]) and coagulation (fibrinogen) at 
the presentation and every six months thereafter.

The patients underwent six-monthly psychi-
atric evaluations. For the evaluations, treating 
physicians used tools such as a mini mental state 
exam (MMSE) and revised symptom checklist 
(SCL-90-R). Data regarding the appearance of 
depression, dementia, stroke or thromboembolic 
event, or neuropsychiatric diseases after initiat-
ing anticoagulation therapy were recorded and 
statistically analyzed.

Statistical analysis was performed with SPSS 
software (version 17, SPSS Inc., Chicago, USA). 
The data were electronically stored using Micro-
soft Excel (version 2013, MS Corp., Redmond, 
Washington, USA). A p-value of ≤ 0.05 was re-
garded as statistically significant.

Ethics Approval and Informed 
Consent Statement

Prior to the commencement of the study, ethics 
approval and informed written consent were ob-
tained from all the relevant persons or authorities. 
The study was approved by the ‘Comisia de Etica 
a Cercetarii Stiintifice’ (Ethics Committee for 
Scientific Research) of the University of Medi-
cine and Pharmacy “Victor Babes”, Timisoara, 
in accordance with the Helsinki Declaration–
Recommendations Guiding Medical Doctor in 
Biomedical Research Involving Human Subjects. 
All the steps of the study were conducted in ac-
cordance with the above guidelines, conforming 
to the standard operating procedures for clinical 
studies approved for Spitalul Municipal (Munic-
ipal Emergency University Hospital, Romania). 

This retrospective study was conducted in 
our university hospital and as a part of routine 
procedure informed each patient signed written 
consent forms stating that the data can be used 
for future medical research purposes at the time 
of admission in the hospital.

Results

Apixaban was associated with a reduced risk 
of stroke or systemic embolism when compared 
with acenocumarol (Chi-squared Test, p=0.005), 

OR=0.426, 95% CI [0.232, 0.782]. It is noteworthy 
that the overall rate of development of psychiatric 
diseases was lower (Chi-squared Test, p=0.006), 
OR=0.431, 95% CI [0.239, 0.775] in patients treat-
ed with apixaban than the ones receiving Vitamin 
K antagonists. Insignificant correlation was noted 
while comparing the benefits of apixaban vs. 
acenocumarol with regard to depression and de-
mentia, the statistical results being (Chi-squared 
Test, p=0.203), OR=0.338, 95% CI [0.079, 1.453] 
and Chi-squared Test, p=0.275, OR=0.377, 95% 
CI [0.087, 1.627] respectively. There was no sig-
nificant correlation found between ESR levels 
and stroke; Chi-squared test, p=0.729, OR=1.098, 
95%CI= [0.699, 1.989725]. While high ESR lev-
els were positively linked with the occurrence 
of psychiatric illness Chi-squared test, p<0.001, 
OR=0.493, 95% CI= [0.323, 0.751]. There was 
no significant correlation found between high 
levels of fibrinogen and stroke: Chi-squared test, 
p=0.242, OR=1.306, 95% CI [0.857, 1.989] and 
correlation with psychiatric illness was also not 
significant Chi-squared test, p=0.622, OR=0.896, 
95% CI [0.609, 1.318]. At the same time, it was 
noticed that patients having high fibrinogen levels 
and receiving treatment with Apixaban, had no 
stroke events, while 64% of the ones having high 
fibrinogen and receiving acenocumarol, present-
ed with stroke during the study period. No mor-
tality was noted in either group during the study 
period (Figures 1 and 2).

Discussion

In our retrospective study involving anticoag-
ulant treatment of non-valvular AF patients, we 
aimed at assessing the effectiveness and safety 
of apixaban in comparison to acenocumarol. Our 
findings indicated that apixaban was associated 

Figure 1. Patients receiving acenocumarol or apixaban and 
their gender.
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with better anticoagulation and safety. Our study 
provides an estimate of anticipated clinical out-
comes, which may help patients and clinicians to 
make an informed choice between apixaban and 
acenocumarol.

Many studies19 have compared the effective-
ness and safety of dabigatran and rivaroxaban 
with warfarin, but very few have compared these 
parameters of apixaban with that of acenocumar-
ol. For instance, the RE-LY analyses have demon-
strated that the use of dabigatran increases the 
risk of major bleed in patients aged ≥ 75; however, 
the risk is lower in patients aged < 7519. 

Following the ROCKET-AF trial, which in-
volved prescribing rivaroxaban to the high-risk 
elderly population, clinicians gravitated to pre-
scribing rivaroxaban to the elderly population, 
reflecting the tendency of clinicians to prescribe 
drugs similar to ones used in studies/ trials.

The study conducted by Nakase et al20, clear-
ly stated the beneficial effects of apixaban in 
reducing the inflammatory response, and sim-
ilar results were seen in our study where none 
of the patients despite having high levels of 
fibrinogen, had stroke. Hijazi et al21 stated that 
in AF patients, the biomarkers of inflammation 
are significantly associated with a high risk of 
developing stroke or mortality, but in our study, 
we found no significant correlation between 
high levels of ESR or fibrinogen and stroke, 
and mortality was nil during the study period. 
Unfortunately, we were unable to evaluate and 
factor in HS-CRP and VWF levels to draw 
precise conclusions, which can be stated as the 
limitation of the study.

In Romania, the staple diet consumed by the 
rural population is quite rich in Vitamin K, due to 
which the management of patients on acenocuma-
rol becomes challenging, but whether the diet con-
sisting of vitamin K interferes with VKA therapy 

is debatable, and requires in-depth research, as 
stated by Violi et al22. Furthermore, VKA therapy 
increases the financial burden on the health care 
system and or patients, as patients’ INR values 
have to be monitored at frequent intervals for 
therapeutic dose adjustments, ensuring effective 
anticoagulation while avoiding bleeding risk. 

Although clinically diagnosed stroke garners 
all the attention, AF-induced brain ischemia and 
silent cerebral microinfarcts also have the poten-
tial of causing cognitive impairment and demen-
tia23. Evidence from meta-analyses of many pro-
spective epidemiological studies has shown that 
AF, with or without a history of stroke, could be 
a predictor of cognitive impairment and increased 
risk of dementia (hazard ratio (HR) range 1.3-
2.3)24-29. It is noteworthy that the risk of dementia 
associated with AF appeared to be stronger with 
a follow-up period of > 5 years24. The data of 
the Whitehall II study has demonstrated that AF 
patients reach thresholds of cognitive impair-
ment or dementia sooner than individuals with 
no history of AF, and AF patients with longer 
exposure to AF (5-15 years) experience a rap-
id cognitive decline30. The association between 
AF and dementia is stronger when AF starts in 
middle age31. Apart from the clinical stroke, the 
suggested mechanism of this association is covert 
embolism to the brain32,33. Additionally, atrophy 
of brain volume has been associated with AF34.  
Existing data suggest that the NOACs/ DOACs 
are a better choice for the prevention of dementia 
than a VKA35,36 due to a comparatively lower rate 
of intracerebral bleeding36.

The relationship between AF and psycholog-
ical stress is a bidirectional one, wherein both 
have the potential to exacerbate each other31. 
The psychological distress caused by anxiety, 
depression, and preoccupation with symptoms is 
high (25% -50 %) in AF patients37. A cross-sec-
tional comparison of two large clinical trials 
showed that depression was significantly more 
common in permanent AF patients when com-
pared with paroxysmal AF patients38. Similarly, 
a study comprising 170 patients with permanent 
AF reported depressed mood and substantial 
anxiety in 20 % and 35%   patients, respective-
ly39. To quite an extent, both these conditions 
were associated with “interactions with medical 
staff”31.  Therefore, efforts should be made to 
implement a therapeutic strategy that limits 
the patient-staff interactions required for peri-
odic monitoring. Unlike the use of VKA (like 
Acenocumarol), the judicious use of NOACs/ 

Figure 2. Incidence of health issues in AF patients kept on 
acenocumarol vs. apixaban.
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DOACs (like Apixaban) could help patients and 
clinicians minimize the frequency of INR mon-
itoring and bleeding episodes.

Conclusions

Non-valvular AF patients on apixaban had 
lower rates of thromboembolic events than the 
patients on acenocumarol. Our study revealed 
that constantly high levels of ESR can be an early 
predictor for the likelihood of psychiatric disease 
development, and further studies should be per-
formed to understand the mechanism behind it.  
On the other hand, we found that despite high lev-
els of fibrinogen, apixaban reduces risk of stroke 
in comparison to acenocumarol treatment. This 
article will serve as a reminder of the positive 
health and financial outcomes of apixaban use, 
especially to those healthcare systems that are 
still oblivious to the decrease in economic burden 
and gain in QALY by the long-term use of NO-
ACS/ DOACS instead of the AVK anticoagulants. 
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