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Aim To investigate the differences in the characteristics 
and clinical outcomes of recently diagnosed patients with 
atrial fibrillation (AF) receiving different types of anticoagu-
lants in a real-life setting.

Methods We retrospectively analyzed the charts of 1000 
consecutive patients with non-valvular AF diagnosed at 
and referred for hospitalazation to our institution from 
2013 to 2018.

Results Over the observed period, the frequency of direct 
oral anticoagulation (DOAC) therapy use significantly in-
creased (P = 0.002). Patients receiving warfarin had more 
unfavorable thromboembolic and bleeding risk factors 
than patients receiving DOAC. Predetermined stroke and 
major bleeding risks were similarly distributed among the 
dabigatran, rivaroxaban, and apixaban groups. Patients re-
ceiving warfarin had shorter time-to-major bleeding (TTB), 
time to thrombosis (TTT), and overall survival (OS) than pa-
tients receiving DOACs. After adjustment for factors unbal-
anced at baseline, the warfarin group showed significantly 
shorter OS (hazard ratio 2.27, 95% confidence interval 1.44-
3.57, P < 0.001], while TTB and TTT did not significantly dif-
fer between the groups. Only 37% of patients on warfarin 
had optimal dosing control, and they did not differ signifi-
cantly in TTB, TTT, and OS from patients on DOACs.

Conclusion Warfarin and DOACs are administered to dif-
ferent target populations, possibly due to socio-economic 
reasons. Patients receiving warfarin rarely obtain optimal 
dosing control, and experience significantly shorter surviv-
al compared with patients receiving DOACs.
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Atrial fibrillation (AF) is the most common arrhythmia, re-
sulting in a 5-fold increased risk of stroke and non-cerebral 
systemic embolism, and imposing a major morbidity and 
mortality burden on elderly patients (1).

The stroke risk has been historically managed with vitamin 
K antagonists (VKA), such as warfarin, but the narrow ther-
apeutic range and the requirement for frequent monitor-
ing and dose adjustments have invoked the need for new 
therapeutic options (2). In 2011 and 2012, direct oral an-
ticoagulation (DOACs) drugs were introduced as alterna-
tives to warfarin for stroke prophylaxis in AF, and have since 
shown at least non-inferior efficacy and safety compared 
with warfarin in large randomized controlled trials (3-5). 
Due to fewer drug and food interactions, no need for fre-
quent laboratory monitoring, and safety confirmed in large 
randomized clinical trials, DOACs usage has increased over 
the years. The penetration of DOACs differs across differ-
ent health care systems and economic settings, and largely 
depends on reimbursement policies. In Croatia, DOACs are 
currently only partially (50%) reimbursed by the national 
health care provider (Croatian Institute for Health Insur-
ance) for patients older than 65 years with an increased 
risk for thromboembolic event, whereas warfarin therapy 
and outpatient laboratory control of optimal warfarin dos-
ing are fully reimbursed.

Our knowledge on optimal therapeutic strategies in throm-
boembolic protection in non-valvular AF in the “real world” 
settings is still limited. Randomized trials have enrolled pa-
tients with almost optimal therapeutic range of warfarin 
compared with DOACs, and no randomized controlled 
study has performed direct pairwise comparisons of safety 
and efficacy of different DOACs. Recently, some data have 
been published on real-life quality of warfarin therapy and 
DOAC penetration in South-Eastern Europe (6). However, 
there are no data on significant adverse events and chang-
es of anticoagulation treatment strategy during long term 
follow-up in Croatia. Therefore, we aimed to investigate the 
characteristics and important clinical outcomes in a real-
life group of AF patients newly exposed to different types 
and doses of anticoagulant drugs as a part of an initial 
strategy for stroke/systemic embolism risk reduction.

PAtIentS And MetHodS

This retrospective study enrolled 1000 consecutive patients 
diagnosed with non-valvular AF and referred for hospital 
treatment in our institution from 2013 to 2018. The registry 
did not include patients with absolute indications for VKA, 

prosthetic mechanical valves, and moderate or severe mitral 
stenosis. The year 2013 was selected as a starting point for 
data collection because in that year DOACs became widely 
available and partially reimbursed in Croatia. Patients were 
included in the registry if they had not been previously ex-
posed to any anticoagulation drug and if AF was recently 
diagnosed. Most patients received either DOAC or warfa-
rin as initial part of stroke/systemic embolism risk reduction 
management and received other appropriate therapies ac-
cording to guidelines. Demographic, clinical, and therapy 
data were collected at the start of follow-up from the pa-
tients’ electronic charts and by telephone visits.

Standard demographic, clinical, and echocardiographic 
data were collected, and additional risk scores were cal-
culated. CHA2DS2-VASC score was calculated as follows: 1 
point for chronic heart failure, 1 point for arterial hyperten-
sion, 1 point for age >65 years, 2 points for age >75 years, 
1 point for diabetes mellitus, 2 points for history of stroke, 
TIA, or thromboembolism, 1 point for vascular disease, 
and 1 point for female sex. HAS-BLED score was calculat-
ed as follows: 1 point for arterial hypertension, 1 point for 
abnormal liver and liver function (each), 1 point for previ-
ous stroke, 1 point for previous bleeding, 1 point for labile 
INR, 1 point for age >65 years, 1 point for prior alcohol or 
drugs usage, and 1 point for medication predisposing to 
bleeding. LADS score included data on left atrial diameter, 
age, and diagnosis of stroke with a 6-point scoring system 
(1 or 2 points for each variable) based on these variables 
(7). HATCH score was calculated with either 1 or 2 points 
for each clinical category (hypertension – 1 point, age 
>75 years – 1 point, transient ischemic attack or stroke – 2 
points, chronic obstructive pulmonary disease – 1 point, 
and heart failure – 2 points). The renal function was esti-
mated with Cockcroft-Gault equation and expressed as 
creatinine clearance (CrCl) in mL/min/1.73m2.

After the enrollment, patients were followed up by access-
ing data from hospital information system and by tele-
phone visits. Telephone visits were performed for all pa-
tients every 6 months in order to collect information on 
endpoints, therapy changes/switches, and optimal dosing. 
The last telephone visits were performed in February 2020. 
We evaluated optimal dosing for warfarin using at least 10 
standardized international ratio (INR) values obtained at the 
last telephone visit and calculated it as the percentage of 
time in therapeutic range (TTR). INR between 2 and 3 was 
considered as optimal therapeutic range. At least 70% or 
more of the measured values in that range were con-
sidered as optimal dosing at the time of the last tele-
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phone visit, confirming that the patient is regularly taking 
warfarin (TTR≥70%, ie, 7/10 INR values between 2 and 3). 
Most of the patients had 10 values measured during a pe-
riod of at least 10 months. If the patient experienced ther-
apy switch or discontinuation before measuring at least 10 
INR values, TTR was calculated from any available INR mea-
surements at the time of the telephone visit. Optimal dos-
ing for DOACs was assessed only at baseline, after the intro-
duction of the first DOAC, using relevant demographic and 
clinical characteristics (age, body weight, and renal func-
tion) according to the DOAC dosing charts provided by the 
manufacturers. Patients with missing data on events dur-
ing the follow-up were not included in the analyses, where-
as data on therapy changes/switches, and optimal dosing 
were available in 92% and 96% of patients, respectively. The 
study was approved by the Institutional Review board of 
University Hospital Dubrava, Zagreb, Croatia.

Statistical analysis

The normality of distribution of numerical variables was as-
sessed with the Shapiro-Wilk test. Numerical variables are 
presented as median and interquartile range, and the sig-
nificance of differences between the groups was assessed 
with the Kruskal-Wallis one-way analysis of variance and 
post-hoc Conover test. Categorical variables are present-
ed as frequencies and percentages, and the significance 
of differences between the groups was assessed with the 
χ2 test. The trend of increase in DOAC use over time was 
tested using the χ2 test for trend. Survival analyses were 
conducted with the Kaplan-Meier method. Survival curves 
were univariately compared using the Mantel-Cox log-rank 
test. Multivariate regression analyses were performed us-
ing the Cox regression only for patients receiving warfarin 
(in general) or DOACs (dabigatran, rivaroxaban, or apixa-

tABLe 1. demographic and clinical characteristics in regard to first-choice anticoagulation therapy in 1000 patients with AF*

Anticoagulation therapy

Variable; median (range) or number (%)
none

n = 141
warfarin
n = 461

dabigatran
n = 208

rivaroxaban
n = 97

apixaban
n = 93 P

AF at presentation
paroxysmal 114 (81) 171 (37) 118 (57) 45 (46) 49 (53)

<0.001persistent   8 (6)  80 (17)  32 (15) 18 (19) 14 (15)
permanent  19 (13) 210 (46)  58 (28) 34 (35) 30 (32)
Age, median  62 (21-91)  73 (31-93)  70 (30-90) 70 (32-93) 72 (44-89) <0.001
Male sex  86 (61) 226 (49) 119 (57) 48 (50) 45 (48) 0.058
BMI  26 (18-44)  28 (17-45)  27 (21-42) 28 (18-46) 28 (22-42) <0.001
CrCl, mL/min/1.73m2  75 (23-143)  61 (13-137)  67 (26-144) 63 (8-190) 64 (30-139) <0.001
LdL-C, mmol/L   3.1 (1.1-6.2)   2.9 (0.4-6.6)   2.9 (0.9-6.5)  3.0 (1.2-6.5) 3.0 (0.4-6.5) <0.001
Hypertension  85 (60) 396 (86) 170 (81) 80 (83) 77 (83) <0.001
diabetes mellitus  16 (11) 107 (23)  44 (21) 19 (20) 19 (20) 0.050
Active tobacco use  31 (22)  71 (15)  34 (16) 19 (20) 15 (16) 0.421
CAd  13 (9)  90 (20)  27 (13) 10 (10) 10 (10) 0.005
Stroke/tIA  15 (11)  51 (11)  20 (10)  5 (5)  7 (8) 0.466
CoPd   5 (4)  49 (11)  16 (8)  9 (9)  6 (7) 0.096
Malignancy   4 (3)  22 (5)   8 (4)  2 (2)  4 (4) 0.700
CHA2dS2Vasc score   2 (0-8)   4 (0-9)   3 (0-9)  3 (0-8)  3 (0-6) <0.001
HAS-BLed score   1 (0-7)   2 (0-5)   2 (0-4)  2 (0-6)  2 (0-4) <0.001
HAtCH score   1 (0-6)   2 (0-7)   1 (0-7)  2 (0-6)  2 (0-6) <0.001
LAdS score   3 (0-6)   4 (0-6)   3 (0-6)  3 (1-5)  3 (0-6) <0.001
LA diameter, cm   4.0 (2.7-6.0)   4.5 (2.9-7.7)   4.4 (2.7-6.6)  4.4 (3.0-6.2)  4.4 (2.3-6.9) <0.001
LVeF, %  62 (30-78)  55 (17-79)  58 (20-77) 55 (30-77) 57 (15-78) <0.001
Anticoagulation therapy change  53 (38) 103 (22)  21 (10) 11 (11)  7 (8) <0.001
optimal dosing  NA 171 (37) 192 (92) 92 (95) 91 (98) <0.001
Bleeding event   2 (1)  40 (9)   4 (2) 11 (11)  2 (2) <0.001
thromboembolic event  20 (14)  45 (10)   8 (4)  2 (2)  0 <0.001
death  31 (22) 146 (32)  13 (6) 11 (11)  6 (6) <0.001
*AF – atrial fibrillation; BMI – body mass index; CrCl – creatinine clearance; LdL – C-low density lipoprotein cholesterol; CAd – coronary artery dis-
ease; tIA – transitory ischemic attack; CoPd – chronic obstructive pulmonary disease; LA – left atrium; LVeF – left ventricular ejection fraction.
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ban). All variables that differed significantly (Table 1) were 
included in the multivariate Cox regression analyses, ex-
cept the variables included in the clinical scores in order 
to avoid collinearity. The final model was selected through 
a stepwise procedure with the “entry” and “stay” criterion of 
P ≤ 0.10. The final model for every endpoint was adjusted 
for the index year to avoid time trend bias. The endpoints 
were defined as follows: overall survival (OS) as the time 
from inclusion to death of any cause; time to thrombosis 
(TTT) as the time from inclusion to the first stroke/systemic 
embolism; time to bleeding (TTB) as the time from inclu-
sion to the first major bleeding defined according to the 
International Society on Thrombosis and Hemostasis (8). 
In the case of any permanent therapy discontinuation not 
related to the patient’s death, or initial therapy switch be-
fore any of the endpoints, patients were censored. Unad-
justed hazard ratio (HR) for TTB, TTT, and OS was calculated 
only for patients treated with oral anticoagulation com-
paring all patients receiving warfarin with the remaining 
patients receiving dabigatran, rivaroxaban, or apixaban at 
baseline. The patients who were not initially treated with 
oral anticoagulation therapy were not included in the HR 

analysis or multivariate Cox regression analyses. However, 
they were also followed for the assessment of the three 
defined endpoints (in an “intention to treat fashion”), and 
their event rate was expressed using Kaplan-Meier meth-
od. In addition, in the analysis of event rates using Kaplan-
Meier method, patients treated with warfarin were divided 
into two groups: patients with TTR≥70% and patients with 
TTR<70%. Because of a low number of patients receiving 
suboptimal DOAC doses, DOAC patients were not addi-
tionally subgrouped regarding optimal dosing. The level of 
statistical significance was set at P < 0.05. Bonferroni cor-
rection for multiple simultaneous comparisons was used 
where appropriate. The analysis was performed with the 
IBM SPSS software, version 19 (IBM, Armonk, NY, USA).

ReSuLtS

overall characteristics, risk factors, and initial 
anticoagulation strategies

We analyzed the data of 1000 patients with AF. The me-
dian age was 72 years (range 21 to 93 years). There was a 

tABLe 2. Patterns of anticoagulation therapy initiation or change in regard to the index years*

Index year

Anticoagulation therapy, no (%) 2013-2014 2015-2016 2017-2018 total

no oAC
initial  67 (16)  47 (15)  27 (10)  141 (14)
warfarin stop  /   2   4    6
DOAC stop  /   2  2    4
Warfarin
initial 210 (51) 164 (51)  87 (33)  461 (46)
switch from no OAC   2   3   2    7
switch from DOAC (any)   2   3   7   12
dabigatran
initial  65 (16)  65 (20)  78 (29)  208 (21)
switch from no OAC   2   9  12   23
switch from warfarin   2   5  26   33
switch from DOAC (other)   1   1   3    5
Rivaroxaban
initial  25 (6)  26 (8)  46 (17)   97 (10)
switch from no OAC   2   4   7   13
switch from warfarin  /   4  30   34
switch from DOAC (other)   2   5   2    9
Apixaban
initial  45 (11)  19 (6)  29 (11)   93 (9)
switch from no OAC  /   2   8   10
switch from warfarin   6   4  26   36
switch from DOAC (other)   2   1  10   13
Patients initially assigned to any strategy of anticoagulation 412 (100) 321 (100) 267 (100) 1000 (100)
*oAC – oral anticoagulation drug, doAC – direct oral anticoagulation drug.
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similar proportion of male (524/1000, 52%) and female pa-
tients (476/1000, 48%). The median CHA2DS2VASC score 
was 3 points (range 0-9), with 847/1000 (85%) of patients 
having a substantial risk of stroke defined as score of ≥2 
points. Median HAS-BLED score was 2 points (range 0-7), 
with 291/1000 (28%) of patients having a high risk of major 
bleeding defined as score of ≥3 points.

A majority of patients (859/1000, 86%) received oral anticoag-
ulation after AF diagnosis, whereas the remaining 141/1000 
(14%) patients did not receive any type of long term anti-
coagulation therapy, or were administered only long-term 
antiplatelet drugs, mostly acetylsalicylic acid, by discretion 
of a designated physician or if they rejected recommended 
anticoagulation therapy. As expected, these two subgroups 
significantly differed in predetermined stroke risk (P < 0.001; 
median CHA2DS2VASC scores 3 vs 2 for anticoagulated and 
no-anticoagulation therapy or ASA patients, respectively), 
and in predetermined risk for major bleeding (P < 0.001, me-
dian HAS-BLED scores 2 vs 1, respectively).

Characteristics of anticoagulated patients

The median age of 859 patients receiving oral anticoagula-
tion was 72 years (range 31-93 years). There were 438/859 
(51%) male patients. Most patients were initially antico-
agulated with warfarin [461/859 (54%)], followed by dab-
igatran [208/859 (24%)], rivaroxaban [97/859 (11%)], and 
apixaban [93/859 (11%)]. There was a significant trend of 
increase in the frequency of DOAC use over time, and the 
penetration of DOACs reached 62% by the end of 2018 (P 
for trend = 0.002). The increase in DOAC use resulted from 
an increased initial selection (from 33% in the index year 
2013-2014 to 57% in the index year 2017-2018), but also 

from switching from warfarin or no oral anticoagulation 
strategy at baseline (Table 2). Changes in the initial anti-
coagulation strategy were significantly more frequent 
among patients who received no oral anticoagulant (38%) 
and among patients initially treated with warfarin (22%), 
with 97/461 (21%) patients switched from warfarin to any 
DOAC during the observed period (Table 1 and Table 2). 
Among warfarin-anticoagulated patients, optimal dosing 
with TTR of ≥70% during the last follow-up was recorded 
in 171/461 (37%) patients. Optimal doses of DOACs were 
used in >90% of patients, with no significant differences 
among different drug classes (Table 1).

tABLe 3. Cox proportional hazard regression analysis of the impact of relevant clinical characteristics and choice of anticoagulation 
therapy on death, bleeding, and thrombotic events of patients receiving different anticoagulation therapy at baseline, adjusted for 
index year*

Multivariate Cox regression, event, HR (CI)

Variable* death bleeding event thromboembolic event

Age 1.075 (1.048-1.103)† 1.020 (0.978-1.062) 1.002 (0.964-1.041)
CrCl 0.985 (0.976-0.994)† 0.983 (0.967-0.998)† 1.000 (0.985-1.083)
BMI 1.044 (1.007-1.082)† 1.075 (1.016-1.138)† 1.012 (0.945-1.083)
CHA2DS2-Vasc score 0.973 (0.851-1.112) 0.909 (0.715-1.155) 0.814 (0.630-1.051)
HAS-BLED score 1.101 (0.902-1.344) 1.982 (1.410-2.785)† 1.182 (0.818-1.710)
HATCH score 1.123 (0.981-1.285) 1.081 (0.862-1.356) 1.718 (1.354-2.181)†

LADS score 1.299 (1.101-1.532)† 1.079 (0.820-1.420) 1.281 (0.977-1.678)
Optimal dosing 0.553 (0.384-0.795)† 0.231 (0.109-0.492)† 0.198 (0.091-0.434)†

Warfarin vs DOAC 2.267 (1.441-3.567)† 0.574 (0.264-1.250) 2.232 (0.882-5.647)
*HR – hazard ratio; CI – confidence interval; CrCl – creatinine clearance; BMI – body mass index; doAC – direct oral anticoagulant drug.
†Statistically significant independent association, P < 0.05.

FIguRe 1. time to bleeding event among atrial fibrillation 
patients with different initial anticoagulation strategies.
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Patients who received no oral anticoagulation differed 
significantly in most demographic and clinical character-
istics. As for anticoagulated patients, patients receiving 
warfarin were significantly older, were more likely to have 
lower CrCl, coronary artery disease, permanent AF, higher 
CHA2DS2VASC and HAS-BLED scores than DOAC receiv-
ing patients, showing that warfarin was administered to 

patients with more unfavorable clinical characteristics 
(data not shown, P < 0.001 for all comparisons; Table 1).

Among patients receiving DOAC, those receiving dabiga-
tran were more likely to be male and to have lower BMI 
than those receiving rivaroxaban or apixaban (P < 0.05 for 
all comparisons; Table 1). Other clinical characteristics and 
predetermined stroke (CHA2DS2VASC, HATCH) and major 
bleeding risks (HAS-BLED, age, CrCl) were similarly distrib-
uted among these three groups.

Clinical outcomes associated with different 
anticoagulation patterns

The median follow-up was 42 months. Endpoints selected 
for assessment were thrombosis (first documented throm-
botic/thromboembolic event), bleeding (first document-
ed bleeding event defined according to the International 
Society on Thrombosis and Hemostasis definitions), and 
death (overall survival).

During the follow-up, 59 (5.9%) patients experienced a 
major bleeding event. The patients receiving no oral an-
ticoagulation, warfarin with TTR of ≥70%, dabigatran, and 
apixaban experienced similar and significantly longer TTB 
than the patients receiving warfarin with TTR of <70% 
and patients receiving rivaroxaban (Mantel-Cox Log rank, 
P < 0.001, Figure 1). After adjusting for factors that signifi-
cantly differed at baseline between warfarin and DOAC 
subsets (Table 1 and 3), an independent association of 
warfarin therapy to major bleeding in comparison with 
DOAC subsets was lost in the multivariate regression anal-
ysis (Table 3). In addition, higher BMI and HAS-BLED score, 
and lower CrCl were independently associated with bleed-
ing events, whereas optimal dosing was independently as-
sociated with less bleeding. Adjusting for index year did 
not change the results of multivariate analysis (Table 3).

During the follow-up, 75 (7.5%) patients experienced 
a thrombotic event. There were 20 thrombotic events 
among 141 patients without oral anticoagulation therapy 
(14%) and 55 thrombotic events in 859 patients on oral 
anticoagulation therapy (6.4%). Patients receiving warfa-
rin with TTR of ≥70%, dabigatran, rivaroxaban, or apixaban 
had significantly longer TTT than patients without oral an-
ticoagulation and patients with TTR on warfarin of <70% 
(Mantel-Cox Log Rank, P < 0.001, Figure 2). Multivariate re-
gression analysis, after adjusting for factors that signifi-
cantly differed at baseline between the groups (Table 
1 and 2), showed that the warfarin group had a HR 

FIguRe 2. time to thromboembolic event among atrial fibrilla-
tion patients with different initial anticoagulation strategies.

FIguRe 3. overall survival of atrial fibrillation patients with 
different initial anticoagulation strategies.
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for a thrombotic event of 2.23 (95% CI 0.88-5.65) compared 
with DOAC subgroups. After adjusting analyses for sex and 
BMI (unbalanced at baseline between DOAC subclasses), 
difference in TTT among three DOAC subclasses did not 
reach statistical significance. In addition, higher HATCH 
score was independently associated with thromboem-
bolic events, whereas optimal dosing was independently 
protective against thrombotic events (Table 2). Adjusting 
for index year did not change the results of multivariate 
analysis (Table 3).

During the follow-up, 207 (21%) patients died. There were 
31 recorded deaths among 141 patients (22%) who re-
ceived no anticoagulation therapy at baseline and 176 
deaths among 859 (20%) patients who received anticoag-
ulation therapy. OS significantly differed among subgroups 
of anticoagulated patients (P < 0.001) (Figure 3, Mantel-Cox 
Log Rank, P < 0.001). Patients receiving dabigatran, rivar-
oxaban, and apixaban had similar OS with superimposable 
survival curves (P = 0.916). However, every DOAC subgroup 
experienced superior survival in comparison to all warfa-
rin-treated patients (unadjusted HR for dabigatran vs war-
farin 0.16 with 95% CI (0.09-0.28), P < 0.001; HR for rivaroxa-
ban vs warfarin 0.28 with 95% CI 0.14-0.54, P < 0.001; HR for 
apixaban vs warfarin 0.15 with 95% CI 0.06-0.35, P < 0.001). 
This finding persisted in the multivariate regression analy-
sis after adjusting for factors that significantly differed at 
baseline between warfarin and DOAC subsets, showing 
warfarin therapy to be independently associated with 
shorter OS in comparison with DOACs (HR 2.27, 95% CI 
1.44-3.57; Table 3). In addition, older age, lower CrCl, higher 
BMI, and higher LADS were also independently associated 
with shorter OS, whereas optimal dosing was associated 
with longer OS (Table 3). Adjusting for index year did not 
abrogate independent prognostic significance of optimal 
dosing, as well as warfarin therapy selection, independent 
of dosing quality or any other relevant factor.

dISCuSSIon

To the best of our knowledge, this is the first study with a 
long-term follow-up of recently diagnosed AF patients re-
ceiving different anticoagulation strategies that assessed 
data on optimal therapy dosing and changes of the ini-
tial anticoagulation strategy in a real-life setting in Croatia. 
Our study demonstrated that patients with AF receiving 
different types of anticoagulants differed in baseline clini-
cal characteristics but also experienced different risks of 

thrombosis, bleeding, and death. In other words, war-
farin and DOACs in Croatia are most probably ad-

ministered to different target populations, which is trans-
lated into significantly different clinical outcomes. We also 
showed that patients without optimal warfarin dosing ex-
perienced significantly more events and had the worst OS. 
Several recent reports suggest this trend in other countries 
as well, with patients receiving warfarin being older and 
having a more comorbidities (9,10). Up to date, no study 
representative of the Croatian health care system, assessed 
how these differences reflected on clinical outcomes. Re-
cent BALKAN-AF survey (6), with only 6% patients from Cro-
atia, demonstrated an overall low quality of VKA therapy, 
with 29.5% of patients being in therapeutic range ≥65% of 
time during the three months before the survey. A recent 
study from a southern Croatian county showed that the 
percentage of patients with AF on warfarin with TTR≥70% 
was only 23% (11). A randomized control study of com-
munity pharmacist interventions among Croatian elderly 
rural patients reported this proportion to be as low as 7.6% 
(12). Our study, conducted in an urban metropolitan area, 
also observed a rather low proportion of patients in ad-
equate therapeutic range (37%) and again showed that 
proper therapeutic range for warfarin was hard to achieve 
in a real-life setting. The BALKAN-AF survey (6) also report-
ed that patients with AF receiving DOACs more frequently 
had lower predetermined stroke and bleeding risks, which 
is in line with our results.

In our opinion, different patients’ characteristics associated 
with the use of different OACs could be attributed to the 
fact that DOACs are more expensive and are still only par-
tially reimbursed by the Croatian Institute for Health Insur-
ance. Therefore, among other possible reasons, warfarin is 
prescribed to patients who are not able to pay for DOACs, 
introducing a baseline socio-economic selection bias into 
investigated groups. This warrants further and more de-
tailed investigations and structured decision-making algo-
rithms, as it was already suggested in BALKAN-AF survey 
(6), as well as a continuous effort to make DOACs available 
to every patient who would benefit from their use, accord-
ing to evidence-based medical practice. This also highlights 
the need to establish a functional registry of AF patients, 
as it was proposed earlier (13). We showed that DOAC use 
significantly increased during the follow-up, with DOACs 
representing more than 60% of newly introduced antico-
agulants in 2018. We anticipate that the trend will continue 
as the prices of these agents decline, and as they become 
readily available for all patients groups with the indication 
for their use. In addition, with the relatively recent approval 
of reversal agents, the fear of prescribing DOACs is also ex-
pected to decline. Nevertheless, a substantial number of 
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patients is still receiving warfarin as a first choice for throm-
boembolic protection in AF (almost 40% of newly intro-
duced anticoagulants in 2018 in our study).

We demonstrated that optimal dosing was independent-
ly protective against unwanted events. Optimal warfarin 
dosing, although hard to achieve, involved similar bleed-
ing and thrombotic risks as DOAC therapy. Patients initial-
ly treated with rivaroxaban experienced similar bleeding 
event rates as patients on warfarin, whereas DOACs with 
twice-daily dosing regimen (dabigatran or apixaban) and 
optimally titrated warfarin showed similar and very low 
bleeding risks. Since the three subgroups of patients re-
ceiving DOAC did not differ in bleeding risk scores, it seems 
that in our patients once-daily dosing regimen of DOACs 
might be associated with an increased bleeding risk. Head-
to-head comparisons of individual DOAS are scarce, which 
makes it practically impossible to recommend one DOAC 
over another, although there seems to be a trend of bet-
ter safety with dabigatran and apixaban (14,15). However, 
dabigatran seems to be associated with more pharmacoki-
netic concerns (16-18), and its drug concentration might 
be affected by obesity and other factors to a greater extent 
than that of other DOACs (19), consequently hindering its 
efficacy in a real-life setting. Our results showed that obe-
sity was associated with an increased risk of bleeding and 
shorter OS, independent from the index year, anticoagula-
tion strategy, or optimal dosing. Our results do not provide 
indisputable evidence for differences in efficacy/safety be-
tween the two DOAC subclasses (both factor Xa inhibitors 
and thrombin inhibitor) and we do not consider these to 
be clinically evident at the moment, but our data do hint 
that these differences might exist. What the present study 
showed more clearly is that the patients receiving either of 
the two DOAC subclasses had superior survival than warfa-
rin-treated patients in general – which reflects the real-life 
prescription strategies in AF. Not only that in large random-
ized controlled trials, DOACs demonstrated at least non-
inferior efficacy and safety compared with warfarin (3-5), 
but an increasing number of articles and meta-analyses 
(20-22) report that DOACs confer greater clinical benefit. 
Therefore, patient selection, but also better regulation of 
optimal drug concentration or direct effects of particular 
drugs, might be responsible for better outcomes. It should 
be noted that higher bleeding and thrombotic risk associ-
ated with warfarin diminished in the multivariate analysis, 
in contrast to overall mortality risks, which persisted after 
adjusting analyses for multiple factors unbalanced at base-
line and index year. Even though bleeding risk might be of 
smallest magnitude, patients on DOACs who experience 

bleeding might require lower resource consumption and 
have a better short-term prognosis (23). However, this is 
still a subject of debate (24).

Finally, our study was also the first to enroll patients who 
were not anticoagulated after the AF diagnosis. One third 
of them experienced a change in initial no-OAC strategy 
to oral anticoagulation (mostly DOAC) during follow-up 
(due to aging, newly diagnosed risk factors etc). This sub-
group of patients is often underreported in registries and 
prospective trials. Here, it consisted mostly of patients with 
more favorable risk profile: younger patients with paroxys-
mal AF and low thromboembolic risk, or extremely rare-
ly, of very high-risk patients with comorbidities impeding 
optimal anticoagulation strategy. These patients, despite 
being significantly younger and had a more favorable risk 
profile, had thrombosis rates similar to patients with poor-
ly controlled warfarin, and significantly worse OS than pa-
tients on DOACs. This calls for a more scrutinized approach 
in the treatment of younger patients with AF (paroxysmal 
or persistent) and lower thromboembolic and bleeding 
risk, and definitely warrants further study. These patients 
were not included in the multivariate analysis of the factors 
influencing outcomes because outcome analyses were di-
rected exclusively to different initial anticoagulation strate-
gies (warfarin vs DOACs).

The limitations of this study are single-center experience, 
retrospective study design, and insufficient statistical pow-
er for some of the presented analyses, mainly outcome 
analyses. Our method of TTR calculation, an important 
post-baseline parameter in patients treated with warfarin, 
was limited to relatively few INR measurements, prevent-
ing us from using linear interpolation or other more reli-
able methods. However, it again demonstrated relatively 
poor INR control in patients taking warfarin in our region 
(6). Also, multivariate analyses may have been biased due 
to a small number of recorded events among DOAC treat-
ed patients (worth noting – no observed thromboembo-
lic events in the apixaban subgroup). Finally, our main ob-
servation, that older patients with higher thrombotic and 
bleeding receive warfarin more frequently probably be-
cause of socio-economic reasons, is speculative, because 
we were not able to objectively investigate the patients’ 
socioeconomic status.

Nevertheless, our real-life data on anticoagulation pat-
terns in patients with AF reveal that DOACs and warfarin 
are administered to different target populations, which 
experience different clinical outcomes. Our findings, 
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which need to be further evaluated, indicate the need for 
establishing a functional AF registry and for changing the 
current policies of DOAC reimbursement, or depending 
on future registry data and cost benefit analyses, real-life 
improvements in the optimization of warfarin dosing (in-
troduction of widespread dedicated anticoagulation out-
patient clinics or reimbursement for home INR monitor-
ing devices). In conclusion, DOACs are increasingly used as 
anticoagulant drugs of choice in patients with AF and are 
currently the first choice anticoagulation strategy in more 
than 60% of patients with non-valvular AF. Our data sug-
gest that different target populations receive warfarin and 
DOACs, possibly due to socio-economic reasons. Seeming-
ly low-risk patients with AF should undergo a more scruti-
nized approach to therapy selection and diagnostic work-
up. Twice-daily day dosing regimen of DOACs proved to be 
effective and very safe. Patients receiving warfarin in Croa-
tia have difficulties in reaching optimal therapeutic effect 
and experience higher risks of thrombosis and bleeding, 
probably reflecting differences in patients’ characteristics 
and predetermined stroke/bleeding risk at baseline. How-
ever, significant differences in OS between warfarin and 
DOAC groups were not abrogated by any relevant factor 
unbalanced at baseline.
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