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Introduction

The treatment landscape for pulmonary embolism 
faces challenges, particularly regarding patient adherence, 
complicated warfarin titration, high follow-up costs, and 
the predominant risk group of elderly patients (1). This has 
led to a shift toward considering novel oral anticoagulants 
(NOACs) as alternatives to warfarin (2). Novel oral 
anticoagulants, such as dabigatran (a direct factor IIa 
inhibitor) and rivaroxaban, apixaban, and endoxaban 
(direct factor Xa inhibitors), offer comparable efficacy to 
warfarin but don’t need to be dose-monitored and don’t 
interact as much with food. Despite these advantages, 
there have been reported cases from various countries 
highlighting potential failures in embolism protection with 
NOAC treatment. The two cases presented highlight the 
ongoing controversy surrounding the effectiveness of 
NOACs as a replacement for warfarin.

Case 1
A 72-year-old female patient presented to our 

emergency department with complaints of dyspnea. 
When the patient’s medication history was queried, it 
was found that she was regularly taking furosemide, 
ramipril, metoprolol, and rivaroxaban 20 mg. It was 
emphasized that the patient has been consistently using 
rivaroxaban for 5 years, along with other medications, 
for the diagnoses of congestive heart failure and atrial 
fibrillation for approximately 10 years. It was learned that 
she did not have a history of tobacco or cigarette use or 
surgery. In the physical examination, respiratory sounds 
were not detected in bilateral basal breath sounds in 
pretibial edema ++/++; other system examinations 
were normal. The patient’s vital signs were as follows: 
blood pressure was 130/80 mmHg, and fingertip 
oxygen saturation was 97%. In the examinations 
performed, D-dimer=2.65 mg/L (normal range: 0-0.5 
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mg/L), creatinine=0.85 mg/dL, eGFR=68.3 mL/min/m2, 
and troponin T=0.037 ng/mL were detected. Bilateral 
pleural effusion was observed on the chest X-ray, 
and pulmonary angiography was performed on the 
suspicion of pulmonary thromboembolism. A computed 
tomography scan showed a filling defect that was 
consistent with a pulmonary embolism in the segmental 
branches that extended to the lower lobe of the right 
lung. There was also pleural effusion that was about 4 
cm thick on the right side and 2 cm thick on the left 
(Figure 1). The patient, who was admitted to our service 
for further examination and treatment, was referred 
to the cardiology department; electrocardiogram: atrial 
fibrillation, ejection fraction (EF) 50%, PABS: 22 mmHg, 
tricuspid annular plane systolic excursion (TAPSE): 18 
mm on echocardiography (ECHO), widening of the 
right heart chambers, advanced tricuspid regurgitation, 
and moderate mitral valve regurgitation were detected. 
Diltiazem tablets 90 mg 2x1 and furosemide ampoules 20 
mg 2x2 were recommended. Deep vein thrombosis was 
not observed on lower venous Doppler ultrasonography. 
We started the patient on a dose regimen of 100 IU/kg (1 
mg/kg) of enoxaparin sodium twice daily, and based on 
the international normalized ratio (INR) result, we added 
warfarin 5 mg loading dose therapy after 24 hours.

Case 2
A 75-year-old female patient had been hospitalized 

for 15 days because of coronavirus disease (COVID) 
1 month before her admission, and after discharge, 
dyspnea continued and intensified for 1 week. When 
her anamnesis was questioned, it was learned that she 
had a diagnosis of hypertension and atrial fibrillation, 

and she has been regularly using edoxaban 30 mg and 
furosemide 40 mg for 2 years, metoprolol 50 mg after 
COVID, and methylprednisolone 16 mg. It was learned 
that she did not have a history of tobacco or cigarette use 
or surgery. In the physical examination, respiratory sounds 
decreased bilaterally, and other system examinations were 
unremarkable. In the examinations performed, D-dimer: 
12.82 mg/L (normal range: 0-0.5 mg/L), creatinine=1.12 
mg/dL, eGFR=50.4 mL/min/m2, troponin T=0.022 ng/mL, 
and other laboratory tests were found. The patient, who 
was evaluated in the emergency department and had a 
Wells score of 3, stable vital signs, and no suspicion of 
high-risk pulmonary embolism, did not undergo pulmonary 
angiography because of acute kidney failure. The patient 
was admitted to our service and started on hydration, and 
low-molecular-weight heparin at the treatment dose was 
initiated because of our suspicion of pulmonary embolism. 
In terms of etiological investigation, lower extremity 
venous Doppler ultrasonography was performed. A 
homogeneous acute thrombus was detected in the right 
superficial femoral vein. She was consulted on cardiology, 
and ECHO was performed with cardiology consultation; 
EF 60%, moderate mitral valve regurgitation, moderate-
severe tricuspid valve regurgitation, TAPSE: 19 mm, and 
PABs: 25 mmHg were detected. Diltiazem 90 mg 2x1 was 
recommended. After hydration, the patient’s creatinine 
levels returned to normal levels. There were “filling 
defects consistent with thromboembolism, showing lobar 
and segmental branches extending from the distal of both 
pulmonary arteries” on the pulmonary angiography (Figure 
2). The outpatient follow-up of our patient, who was 
started on warfarin with INR follow-ups after enoxaparin 
treatment, continues.

Figure 1. Computed tomography; it was reported as “Filling 
defect compatible with pulmonary embolism in the segmental 
branches going to the lower lobe of the right lung and pleural 
effusion with a thickness of approximately 4 cm on the right and 
approximately 2 cm on the left bilaterally”

Figure 2. At computer CT filling defects consistent with 
thromboembolism were observed, showing lobar and segmental 
branches extending from the distal of both pulmonary arteries
CT: Computed tomography
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Discussion
Novel oral anticoagulants have shown that they are 

equally effective at treating heart disease as warfarin in 
the EINSTEIN-PE, AMPLIFY-EXT, and HOUKASI-VTE studies. 
However, there aren’t enough studies on them yet because 
there have only been non-inferior studies on follow-up 
and antagonist mechanisms and no superior studies (3-
6). Randomized double-blind multicenter studies of these 
drugs, which benefit many patients with their advantages, 
are not enough in terms of the number of cases.

In these cases, because the patients used their drugs 
regularly, it was observed that the novel-generation oral 
anticoagulants they used were insufficient in terms of 
protection. In terms of embolism risk, we do not have any 
data or studies in terms of adequate dose intake, except 
that the use of edoxaban and rivaroxaban once a day 
facilitates regular use. Especially in our second case, we 
observed that despite the use of effective anticoagulants, 
the tendency for advanced inflammation and thrombosis 
in COVID could not be prevented by the NOACs. In NOACs 
that do not have follow-up laboratory analysis, it cannot be 
clearly determined whether the effective dose is reached 
in patients, as in warfarin (2). In the research conducted by 
Murtaza et al. (7), no significant difference was found in 
terms of resolution of the left atrial appendage thrombus 
between warfarin and rivaroxaban. Simultaneously, in the 
case series by Rankin et al. (6), potential failures of NOACs 
for treating pulmonary embolism have been reported.

The biggest question mark in our cases is that patients 
are more likely to skip at least 4 doses of NOAC drugs, 
which have a shorter half-life compared with warfarin, due 
to their multiple drug use and age. Changes in cytochrome 
p450 metabolism are known to reduce the effectiveness 
of NOACs, so we should be more careful when using 
NOACs in people who have used multidrugs (6,8). For this 
reason, it is imperative that multicenter studies with strict 
follow-up be increased, rather than a few cases where 
physician control of the most important discussion topic 
on NOACs-Emboli Protection and Effective Dose-is weak.

Rather than giving us an approach on this subject, 
these cases will guide us to start further studies on this 
subject.
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