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INTRODUCTION

Warfarin is used in pulmonary thromboembolism (PTE) treatment 
and has a narrow therapeutic index, drug and food interactions 
require routine monitoring and dose adjustment. Thus, warfarin 
treatment follow-up is difficult; therefore, direct oral anticoagulants 
(DOAC) are increasingly used due to minimum monitoring, 
low drug interactions, and wide therapeutic ranges.1 Three large 
phase studies evaluated the effectiveness of DOACs and revealed 
that these drugs are at least as effective as warfarin in terms of 
antithrombotic efficacy and are associated with less major and/or 
minor bleeding events.2-8 The European Society of Cardiology and 
the European Respiratory Society guideline have recommended 
DOACs as the first treatment option for acute pulmonary embolism 
in eligible patients.9 The following terms of use are stated in the 
Communiqué on Health Practices in our country:

1. In cases where the target International Normalized Ratio (INR) 
value cannot be kept between 2 and 3 with warfarin in at least three 
of the last five measurements made at least 1 week apart after using 
warfarin for at least 2 months

2. Regardless of the condition of warfarin use, DOAC can be used in 
patients with recurrent idiopathic PTE, active cancer, homozygous 
thrombophilia with previous venous thromboembolism, or are 
immobile (provided that the reason is stated in the report).10The 
advantages of DOACs, such as simplified acute and long-term 
therapies in PTE treatment, improving patient outcomes, and 
increasing patient compliance, make them an attractive alternative 
to traditional therapy. However, the use of DOACs in patients 
with PTE having high-risk features or cancer and frail populations 
remains controversial.11 Thus, our study aimed to evaluate the 
frequency of DOAC usage in our country, the preferred patient 
groups, and the reasons for use.

MATERIALS AND METHODS

The prospective cross-sectional survey study is based on the 
analysis of the national data on patients with PTE. The study 
was approved by the Ethical Committee of İstanbul Training and 
Research Hospital (2019/2004). Afterward, questionnaire forms 
were sent to the study centers. The clinical data (history, current 
treatment, treatment duration, etc.) of patients with PTE and who 
applied to the physician for follow-up between October 15, 2019, 
and March 15, 2020, were recorded by the centers. All patients 
aged 18 years or over who received anticoagulant therapy with 
PTE confirmed by computed tomography pulmonary angiography 
(CT-PA) or ventilation-perfusion (V/Q) scintigraphy were included 
in the study. Researchers were asked to ensure that patient records 
were consecutive. Patients who were just diagnosed and whose 
treatment was started for the first time were excluded from the 
study. Patients, who were already taking anticoagulant therapy, 
were included in the study at the first admission during the study 
period and were excluded from the study at the next follow-up 
visits.

Statistical Analysis

Descriptive statistics, measures of central distribution and 
tendency, frequencies, and percentages were used to present the 
data analysis. The Statistical Package for Social Sciences version 
22.0 for Windows software (IBM SPSS Statistics Data Editor) was 
used for data analyses. Descriptive data were represented as the 
number of participants and frequency. Continuous variables were 
represented as mean and standard deviation, and the Shapiro–Wilk 
test was used to determine the normality distribution of variables.

Based on the novel oral anticoagulants preference rates in previous 
studies, the required sample size was calculated as 797 for the 
study to have a power of 0.80 and a 1% margin of error. Upon 

Background: Direct oral anticoagulants (DOACs) have been used 
in acute pulmonary thromboembolism as an alternative to warfarin 
due to drug interactions, narrow therapeutic range, and necessary 
close International Normalized Ratio (INR) monitoring. Phase 3 
study results have reported that these drugs are at least as effective 
as warfarin and beneficial in terms of bleeding; however, studies that 
present up-to-date life data are necessary.
Aims: To evaluate the frequency of using DOACs, which are 
prescribed with a limited number of indications in our country, and 
real-life data results.
Study Design: Cross-sectional study
Methods: This cross-sectional survey collected the clinical data 

(history, current treatment, treatment duration, etc.) of patients with 
pulmonary thromboembolism and who applied to the physician 
for follow-up between October 15, 2019, and March 15, 2020. The 
researchers kept the patient records sequentially.
Results: Data from 836 patients with acute pulmonary 
thromboembolism from 25 centers were collected, and DOAC 
was used in 320 (38.5%) of them. The most preferred DOAC was 
rivaroxaban (n = 294, 91.9%). DOAC was mostly preferred because 
it could not provide an effective INR level with warfarin (n=133, 
41.6%). Bleeding was observed in 13 (4%) patients. 
Conclusion: The use of direct oral anticoagulants is becoming almost 
as widespread as conventional therapy. Real-life data results are 
important for their contribution to clinical practice.
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adding 5% to account for the probable drop, a total sample size of 
837 resulted.

RESULTS

Thirty-three researchers, all of whom were pulmonologists, 
participated in our study from 25 centers. They were working 
in 11 State Universities, 4 Training and Research Hospitals, 4 
Chest Diseases Branch Hospitals, 4 State Hospitals, and 3 Private 
Universities. Data of 836 patients with acute PTE were collected. 
Most patient data were recorded from tertiary branch hospitals. 
Distribution rates of patients according to centers are given in 
Figure 1.

The mean age of patients was 61.6 ± 15.8 years, of whom 438 
(52.4%) were males. Low molecular weight heparin (LMWH) 
was sed in 226 (27%) patients, warfarin in 289 (34.5%), and 
DOAC in 320 (38.5%). Only 1 (0.1%) patient had a vena cava 
filter. Among 320 patients using DOAC, the most preferred was 
rivaroxaban (n = 294, 91.9%), whereas 18 patients (5.6%) with 
apixaban, 5 (1.6%) with dabigatran, and 3 (0.9%) with edoxaban. 
Of the patients who used DOAC, 133 (41.6%) did not achieve 
the targeted INR level with warfarin treatment, 101 (31.6%) had 
logistical (rural life, etc.) problems in warfarin monitoring, 74 
(23.1%) had their preference, 62 (19.4%) with immobilization, 
62 (19.4%) with recurrent embolism, 43 (13.4%) with a 
thrombophilic genetic mutation, 30 (9.4%) with cancer, and 31 
(9.7%) with accompanying atrial fibrillation (AF)/arrhythmia 
(Table 1).Considering the distribution of physicians in starting 
DOAC treatment, 158 (49.4%) personally filled out the form, 134 
(41.9%) by another physician in the same hospital, 10 (3.1%) by 
another state hospital, 9 (2.8%) by physicians of another training 
and research hospital, 6 (1.9%) by another university hospital 
physicians, and 3 (0.9%) by other private hospital physicians 
(Figure 2).

The median duration of DOAC use was 6 months (min: 1 and 
max: 58). Before DOAC, 244 (76%) patients had used another 
anticoagulant (LMWH or warfarin), with the median duration of 
use of these anticoagulants being 30 days (min: 1 and max: 6205). 
In 76 (24%) patients, DOAC was initiated at the time of diagnosis. 
Another antiaggregant drug is used by 30 (13.3%) of 226 patients 
using LMWH, 29 (10%) of 289 patients using warfarin, and 27 
(8.5%) of 320 patients using DOAC.

Considering the frequency of DOAC preference according to the 
patients’ comorbidity, 33 (22.6%) of 146 patients with cancer 
were using DOAC. The preference for DOAC was higher in 
patients with hypertension and hyperlipidemia compared to other 
anticoagulants. The rates of anticoagulants preferred according 
to comorbidities are presented in Figure 3. The comparison of 
patients with and without cancer in DOAC treatment duration 
revealed no statistically significant difference between the two 
groups (median 6 months [min: 1 and max: 48]; median 6 months 
[min: 1 and max: 210]; P = 0.565, respectively). DOAC was used 
by 41 (12.8%) patients who were 80 years old or older. The most 
common comorbidity was hypertension (n = 132, 41.25%). No 
patients were with creatinine clearance of <30 ml/min, whereas 12 

TABLE 1. Reasons for direct oral anticoagulants Usage*

n (%)

Failure to maintain the INR level 133 (41.6)

Logistical (rural life, etc.) problems in warfarin monitoring 101 (31.6)

Patient preference 74 (23.1)

Immobilization 62 (19.4)

Recurrent embolism 62 (19.4)

Presence of thrombophilia genetic mutation 43 (13.4)

Concomitant AF 31 (9.7)

Cancer 30 (9.4)

Bleeding under warfarin therapy 3 (0.94)

**HİT 1 (0.31)
*Patients who used direct oral anticoagulants for more than one reason.
**Heparin-induced thrombocytopenia.

FIG. 1. Distribution rates of patients from centers.
FIG. 2. Distribution of physicians who started direct oral anticoagulants 
treatment.
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patients have 30–50 ml/min (3.7%). Bleeding was reported in 13 
(4%) of 320 patients using DOAC, of which 8 (2.5%) were minor 
and 5 (1.5%) were major bleeding that require urgent admission. 
No history of accompanying malignancy was found in patients 
with bleeding, and all patients were younger than 80 years old. No 
statistically significant difference was found between the ages of 
patients with and without bleeding (56.5 ± 15.7 and 62.36 ± 16.3, 
respectively, P = 0.21). Bleeding was seen in 11 (4.5%) of 244 
patients who received bridging treatment, whereas 2 (2.6%) of 76 
patients who did not receive bridging treatment (P = 0.469). 

DISCUSSION

This study investigated the use of DOACs in patients who 
received anticoagulant treatment with a proven PTE diagnosis in 
Turkey and revealed that DOACs were prescribed for treatment 
in almost half of the patients. DOACs were preferred as a bridging 
treatment rather than the initial treatment for various reasons, 
mainly because of the failure to provide the required INR dose 
with warfarin. In this cross-sectional real-life data, bleeding 
rates were observed similar to the literature.12-14Studies that 
showed the effectiveness and safety of DOACs recommended it 
as the first choice for anticoagulation therapy in the appropriate 
patient in the European Society of Cardiology (ESC)/European 
Respiratory Society guideline for PTE management. Real-
life data regarding the prescription frequency of DOACs have 
started to be presented in some countries nowadays.12-14 To the 
best of our knowledge, this is the first study from Turkey that 
focused on PTE treatment. The evaluation of all patients with 
PTE in this study revealed that DOACs were prescribed at a rate 
of 38.5% for treatment. Studies related to DOAC usage from our 
country are mostly conducted in patients with AF. The study that 
examined the Turkey data of the Global Anticoagulant Registry 
in the Field-AF revealed that the rate of DOAC initiation was 
42.5% in the whole cohort.15 The RAMSES study reported a 
37% rate of using DOAC in patients with AF. The results of 
both studies were similar to ours. The RAMSES study stated 
that the use of DOACs started to increase compared to previous 
studies due to the launching of drugs in our country and its 

recommendation as an alternative treatment for warfarins in the 
ESC 2012 guideline. The most commonly used DOAC in their 
study was dabigatran (18%), followed by rivaroxaban (15%) and 
apixaban (4%).16 Usage rates were in line with the dates when 
drugs were reimbursed by the Ministry of Health (May 2013 
for dabigatran, October 2013 for rivaroxaban, and July 2014 for 
apixaban) in our country. Dabigatran was reported as the most 
commonly used DOAC in a study conducted in our country 
that included all patient groups, including a limited number of 
patients with PTE.17 Our study, unlike all these studies, revealed 
that rivaroxaban was the most preferred DOAC because of 
its ease of use in a single dose and inexpensive with similar 
efficacy. Additionally, while other studies were conducted with 
the participation of cardiologists, this study was conducted by 
pulmonologists. The differences between the physician groups 
suggested that in-branch training, correspondence, and webinars 
may be effective in the choice.

Our study revealed that 76% of patients were administered 
bridging therapy after another anticoagulant before DOAC 
treatment. The study of Jara-Palomares et al. revealed that 71% 
of patients had switched to rivaroxaban after previous treatment 
with heparin or warfarin.13 Another study revealed that 52.4% of 
patients were using another anticoagulant before changing their 
treatment to rivaroxaban. This study revealed that the average 
duration of use of other anticoagulants before rivaroxaban was 28 
days and was similar to our study.14 Additionally, the most common 
reasons for switching to rivaroxaban were logistical difficulties 
for warfarin monitoring, inability to stabilize INR levels, and 
patient preference. Our study revealed the same reasons for 
initiating DOAC treatment.14 The bleeding rates associated with 
DOAC in our study were similar to those in these two studies.13,14 
No relationship was observed between bleeding and patient age, 
additional antiaggregant use, and cancer history. Studies revealed 
that the bleeding rates could be affected by bridging therapy. 
However, in these studies the rates of patients who underwent 
bridging therapy were high. Unlike these two studies, our study 
revealed no statistically significant difference in bleeding rates 
between those with and without bridging therapy. Generally, 
considering the average age of our patients using DOAC and the 
use of additional antiaggregant and creatinine clearance values, the 
low bleeding rates may have been due to careful patient selection 
in the possibility of bleeding.

Our study has some limitations. The snapshot of the patient 
characteristics was evaluated since it was a cross-sectional study, 
thus we could not give information about the course of PTE, such 
as chronic thromboembolic pulmonary hypertension or embolism 
under DOAC treatment. Additionally, the focus was on investigating 
the frequency of DOAC usage and the reasons for their preference, 
thus patient characteristics that used other anticoagulants were not 
evaluated in detail. Therefore, sufficient data could not be obtained 
to compare the characteristics of the two groups.

DOACs are used in PTE treatment in our country with considerable 
frequency. Bleeding frequency associated with DOAC was 
consistent with the literature. Bleeding was not observed with 

FIG. 3. Preference rates of direct oral anticoagulants according to the 
presence of comorbidities.
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age, bridging therapy, and the presence of cancer. According to 
the literature, the low rate of bleeding was mostly associated with 
the selection of patients with low-risk bleeding and a low rate of 
antiaggregant usage. Our study draws attention to the increased use 
of DOAC in our country. This awareness is thought to guide future 
studies in investigating the effectiveness of these drugs in daily 
life in preventing embolic complications and comparing them with 
other anticoagulants.
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