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Summary

In patients with venous thromboembolism (VTE), the influence on
outcome of using direct oral anticoagulants (DOACs) at non-recom-
mended doses or regimens (once vs twice daily) has not been inves-
tigated yet. We used the RIETE (Registro Informatizado Enfermedad
TromboEmbdlica) registry to compare the outcomes in patients with
VTE receiving DOACs according to the recommendations of the
product label versus in those receiving non-recommended doses
and/or regimens. The major outcomes were the rate of VTE recur-
rences, major bleeding and death during the course of therapy. As
of March 2016, 1635 VTE patients had received DOACs for initial
therapy and 1725 for long-term therapy. For initial therapy, 287 of
1591 patients (18 %) on rivaroxaban and 22 of 44 (50 %) on apixa-
ban did not receive the recommended therapy. For long-term ther-
apy, 217 of 1611 patients (14 %) on rivaroxaban, 29 of 81 (36 %)
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Introduction

Current guidelines of antithrombotic therapy recommend the
use of dabigatran, rivaroxaban, apixaban or edoxaban as long-
term anticoagulant therapy in patients with venous thromboem-
bolism (VTE) (1). The risk reduction of recurrent VTE with all
of the direct oral anticoagulants (DOACs) appears to be similar
to the risk reduction with low-molecular-weight heparin
(LMWH) and vitamin K antagonists (VKA), while the risk of
bleeding (particularly intracranial) is less with the DOACs than
with VKA therapy (2-7). Some studies have recently reported
that in real life a number of VTE patients were prescribed
DOAC: at lower than recommended doses (8, 9). The influence
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on apixaban and 15 of 33 (46 %) on dabigatran did not receive the
recommended therapy. During the course of therapy with DOACs,
eight patients developed VTE recurrences, 14 had major bleeding
and 13 died. Patients receiving DOACs at non-recommended doses
and/or regimens experienced a higher rate of VTE recurrences (ad-
justed HR: 10.5; 95%Cl: 1.28-85.9) and a similar rate of major
bleeding (adjusted HR: 1.04; 95 %Cl: 0.36-3.03) or death (adjusted
HR: 1.41; 95%Cl: 0.46-4.29) than those receiving the recom-
mended doses and regimens. In our cohort, a non-negligible propor-
tion of VTE patients received non-recommended doses and/or
regimens of DOACs. This use may be associated with worse out-
comes.
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on outcomes of these off label dosing recommendations needs to
be further investigated.

RIETE (Registro Informatizado Enfermedad TromboEmbdlica)
is a multicentre, ongoing, international (Spain, Belgium, Czech
Republic, France, Greece, Israel, Italy, Latvia, Republic of Macedo-
nia, Switzerland, United States, Canada, Ecuador and Venezuela
enroll patients) observational registry of consecutive patients with
symptomatic, objectively confirmed, acute VTE (10-14). Since its
inception in 2001, the aim of RIETE is to record data including the
clinical characteristics, treatment patterns and outcomes in pa-
tients diagnosed with VTE. Using the RIETE cohort, the current
study compared the clinical characteristics and outcomes during
the course of therapy of patients prescribed the recommended
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doses and regimens of DOACs versus those prescribed differently
(non-recommended doses, non-recommended regimens or both).

Patients and methods
Inclusion criteria

Consecutive patients with acute, symptomatic deep-vein thrombo-
sis (DVT) or pulmonary embolism (PE) confirmed by objective
tests (compression ultrasonography or contrast venography for
DVT; helical CT-scan, ventilation-perfusion lung scintigraphy or
angiography for PE) were enrolled in RIETE. Patients were ex-
cluded if they were currently participating in a therapeutic clinical
trial with a blinded therapy. All patients (or their legal power of at-
torney) provided written or oral consent for participation in the
registry, in accordance with local ethics committee requirements.
This analysis was approved by the Ethics Committee of the Hospi-
tal Universitari Germans Trias i Pujol (Badalona, Spain) and by the
Institutional Review Board of NorthShore University Health Sys-
tem (Evanston, IL, USA).

Physicians participating in the RIETE registry made all efforts
to enroll consecutive patients. Data were recorded on to a com-
puter-based case report form at each participating hospital and
submitted to a centralised coordinating centre through a secure
website. To ensure the validity of the information entered into the
database, one of the specially trained monitors visited each partici-
pating hospital and compared information in 25 to 50 randomly
chosen patient records with the information entered into the
RIETE database. For data quality assessment, monitors assessed
4,100 random records from all participating hospitals that in-
cluded 1,230,000 measurements. These data showed a 95% overall
agreement between the registered information and patient records.
RIETE also used electronic data monitoring to detect inconsisten-
cies or errors and attempted to resolve discrepancies by contacting
the local coordinators.

Study design

We conducted a retrospective study that used prospectively col-
lected data from consecutive patients enrolled in the RIETE regis-
try. For this study, only patients treated with DOACs (either in-
itially or for long-term therapy) were considered. Our aim was to
compare the clinical characteristics and outcomes of patients
treated with DOACs according to the recommendations of the
product label versus in those who were treated differently (non-
recommended doses, non-recommended regimens or both). Pa-
tients were considered to receive the recommended therapy if the
DOAC was started within the first 72 hours (h) after VTE diag-
nosis and were prescribed: 1) rivaroxaban 15 mg twice daily for 21
+ 2 days (initial therapy) and then 20 mg once daily (long-term
therapy); 2) apixaban 10 mg twice daily for 7 + 2 days and then 5
mg twice daily; or 3) dabigatran 150 mg twice daily beyond the
first 7 £ 2 days of parenteral anticoagulant therapy.

The major outcome was the rate of VTE recurrences, major
bleeding or death occurring during the course of therapy with
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DOACs. Comparisons were made separately for initial and long-
term therapy and for every DOAC. Bleeding events were classified
as ‘major’ if they were overt and required a transfusion of two units
or more of blood, or were retroperitoneal, spinal or intracranial, or
when they were fatal, as previously reported (4).

Baseline variables

The following parameters are routinely recorded in RIETE: pa-
tient’s baseline characteristics; clinical status including any co-
existing or underlying conditions; risk factors for VTE; diag-
nostics tools used for diagnosis; laboratory data; the treatment
received upon VTE diagnosis (drugs, doses, regimen and du-
ration); and the outcome during the course of anticoagulation.
Immobilised patients were defined as non-surgical patients
who had been immobilised (i.e. total bed rest with bathroom
privileges) for >4 days in the two-month period prior to VTE.
Surgical patients were defined as those who underwent a surgi-
cal intervention in the two months prior to VTE. Active cancer
was defined as newly diagnosed cancer, metastatic cancer, or
cancer that was being treated (i.e. surgery, chemotherapy,
radiotherapy, support therapy). Patients with recent surgery, re-
cent immobilisation >4 days, estrogen use, pregnancy, puer-
perium or recent travel >6 h were considered to have transient
risk factors for VTE. Patients without cancer or transient risk
factors were considered to have idiopathic VTE. Recent bleed-
ing was defined as a major bleeding episode <30 days prior to
VTE.

Treatment and follow-up

Patients were managed according to the clinical practice of each
participating hospital (i.e. there was no standardisation of treat-
ment). Patients were followed-up during the course of therapy in
the outpatient clinic or physician’s office. During each visit, any
signs or symptoms suggesting VTE recurrences or bleeding com-
plications were noted. Each episode of clinically suspected recur-
rent VTE was investigated by repeat compression ultraso-
nography, lung scanning, helical-CT scan or pulmonary angi-
ography, as appropriate. Most outcomes were classified as re-
ported by the clinical centres. However, if staff at the coordinat-
ing centre were uncertain how to classify a reported outcome,
that event was reviewed by a central adjudicating committee (less
than 10 % of events).

Statistical analysis

Categorical variables were compared using the Chi-square test
(two-sided) and Fisher’s Exact Test (two-sided). Continuous
variables were compared using Student t-test. Hazard ratios (HR)
and corresponding 95% confidence intervals (CI) were calcu-
lated, and a p-value <0.05 was considered to be statistically sig-
nificant. Incidence rates were calculated as cumulative incidence
(events/100 patient-years) and compared using the rate ratio
(15). In order to measure predictors of outcomes, a multivariable
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analysis was performed using a Cox proportional hazard regres- Role of the funding source

sion analysis. Covariates entering in the multivariable analysis

were those with a p value <0.02 in the univariate analysis. Statis- The sponsors of the study (Sanofi and Bayer) had no role in study
tical analyses were conducted with SPSS for Windows Release  design, data collection, data analysis, data interpretation or writing
17.0 (SPSS, Inc). of the report. The corresponding author had full access to all the

Table 1: Clinical charac-

Initial, Initial, Long-term,  Long-term,  Long-term, at ¢
Rivaroxaban Apixaban Rivaroxaban Apixaban Dabigatran teristics of the patients
; according to the use of
Patients, N 1,591 44 1,611 81 33 DOAGCs for initial and
Clinical characteristics, for long-term therapy.
Gender (male) 867 (55 %) 20 (46 %) 882 (55 %) 34 (42 %)* 12 (36%)*
Age (years + SD) 58 + 18 63+18 57 £ 18 64 + 18t 58 + 21
Body weight (kg + SD) 8117 71+ 12¢% 8117 72 +14% 82+19
Risk factors for VTE
Cancer 111 (7.0 %) 3(6.8%) 110 (6.8 %) 6 (7.4 %) 4(12%)
Surgery 183 (12 %) 5 (14 %) 185 (12 %) 12 (15 %) 5 (15 %)
Immobility 244 (15 %) 13 (30%)* 249 (16 %) 19 (24 %) 5 (15 %)
Oestrogen intake 177 (11 %) 5(11%) 181 (12 %) 7 (8.6 %) 7 (18%)
Pregnancy/puerperium 12 (0.8%) 1(2.3%) 13 (0.8%) 1(1.2%) 0
None of the above 662 (42 %) 18 (41 %) 665 (41 %) 31 (38 %) 11 (33%)
Prior VTE 310 (20 %) 4(9.1%) 318 (20%) 10 (12 %) 5 (15 %)
Underlying diseases
Chronic lung disease 131 (8.2%) 8(18%)* 131 (8.1%) 10 (12 %) 4(12%)
Chronic heart failure 77 (4.8 %) 5 (11 %)* 73 (4.5 %) 9 (11 %)t 5 (15 %)t
Recent major bleeding 17 (1.1 %) 2 (4.5%) 16 (1.0 %) 2 (2.5%) 1(3.0%)
Laboratory tests
CrCl levels <30 ml/min 15 (2.1 %) 1(4.2%) 12 (1.6 %) 3 (6.4%)* 1(4.8%)
Anaemia 277 (18 %) 12 (27 %) 281 (18 %) 26 (32 %)* 11 (33%)*
VTE characteristics
Symptomatic PE 849 (53 %) 23 (52 %) 868 (54 %) 41 (51 %) 17 (52 %)
Drug administration
Daily doses
Recommended doses 1,315 (83 %) 22 (50 %) 1,432 (89 %) 53 (65 %) 18 (55 %)
Lower than 275 (17 %) 22 (50 %) 66 (4.1 %) 22 (27 %) 15 (45 %)
recommended
Higher than 1 (0.06 %) 0 113 (7.0 %) 6 (7.4%) 0
recommended
Regimen
Every 12 hours 1,234 (78 %) 40 (91 %) 125 (7.8 %) 72 (89 %) 24.(73 %)
Every 24 hours 158 (9.9 %) 2 (4.5%) 1,136 (71 %) 4.(4.9%) 1(3.0%)
Not provided 199 (13 %) 2 (4.5%) 350 (22 %) 5 (6.2 %) 8 (24%)
Recommended therapy 1,193 (75 %) 22 (50 %) 1,081 (67 %) 50 (62 %) 16 (49 %)
Not recommended 287 (18%) 22 (50 %) 217 (14%) 29 (36 %) 15 (46 %)
Non-recommended doses 147 (9.2 %) 2 (4.5%) 32 (2.0%) 3 (3.7%) 1(3.0%)
and regimen

Comparisons between other DOACs vs. rivaroxaban: *p <0.05; tp <0.01; #p <0.001. DOACs, direct oral anticoagulants; SD, stan-
dard deviation; VTE, venous thromboembolism; CrCl, creatinine clearance; PE, pulmonary embolism.
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data in the study and had final responsibility for the decision to
submit for publication.

Results

As of March 2016, 1635 VTE patients had received DOACs in-
itially (rivaroxaban 1591, apixaban 44) and 1725 for long-term
therapy (rivaroxaban 1611, apixaban 81, dabigatran 33). Half of
them initially presented with PE, with no differences among sub-
groups. Their clinical characteristics appear in P> Table 1.

For initial therapy, 276 patients receiving rivaroxaban (17 %)
and 22 on apixaban (50 %) did not receive the recommended daily
doses (30 and 20 mg, respectively). Moreover, 158 patients on riva-
roxaban (9.9%) and two patients on apixaban (4.5%) were pre-
scribed the drug once daily (»Table 1). As for long-term therapy,
179 patients on rivaroxaban (11 %), 28 on apixaban (35%) and 15
on dabigatran (45%) did not receive the recommended doses (20,
10 and 300 mg daily, respectively). In addition, 125 patients on
rivaroxaban (7.8%) were prescribed the drug twice daily, while
four patients on apixaban (4.9%) and one on dabigatran (3.0 %)
were prescribed once daily. Thus, for initial therapy at least 287 pa-

Table 2: Clinical charac-

. ¢ Low Recommen-  High Once Twice
teristics of the patients, doses ded doses  doses daily daily
according to prescribed
doses and regimen Initial therapy, Rivaroxaban
(once vs twice daily). Patients, N=1,591 275 1315 1 158 1,234
ﬁiﬂeg;sr‘églt;:r? ;’:ZO;':ta' AgeSTOyears 89 32%) 36208% 0 58(7%)* 342 (28%)
included. Body weight <60kg 19 (6.9%) 100 (7.6 %) 0 8 (5.1 %) 95 (7.7 %)

Active cancer 34 (12 %)% 77 (5.9%) 0 19 (12 %)t 77 (6.2 %)
CrCl levels <30 ml/min 7(5.5%)t 8 (1.3%) 0 4 (5.7%)* 8 (1.4%)
Initial therapy, Apixaban

Patients, N=44 22 22 0 2 40

Age >70 years 8 (36 %)t 12 (55 %) - 0 19 (48 %)
Body weight <60kg 6 (27 %) 2(9.1%) 1 (50%) 6 (15%)
Active cancer 3 (14%) 0 - 0 3 (7.5%)
CrCl levels <30 ml/min 1(7.7%) 0 - 0 1(2.5%)
Long-term therapy, Rivaroxaban

Patients, N=1,611 66 1,432 113 1,136 125

Age >70 years 45 (68 %)* 370 (26 %) 27 (24%) 323 (28 %) 38 (39 %)
Body weight <60kg 10 (15%)* 100 (7.0 %) 12 (11%) 82 (7.2 %) 13 (10%)
Active cancer 16 (24%)* 92 (6.4 %) 2(1.8%)* 2 (1.6%) 86 (7.6%)*
CrCl levels <30 ml/min 6(9.1%)% 13 (0.9%) 0 1(0.09 %) 14 (1.2 %)
Long-term therapy, Apixaban

Patients, N=81 22 53 6 4 72

Age >70 years 13 (59 %) 24 (45 %) 4 (67 %) 1(25%) 38 (53 %)
Body weight <60kg 5 (23 %) 7(13%) 2 (33%) 2 (50%) 11 (15%)
Active cancer 4(18%)* 2 (3.8%) 0 0 6 (8.3%)
CrCl levels <30 ml/min 1(4.5%)t 0 0 0 4 (5.6 %)
Long-term therapy, Dabigatran

Patients, N=33 15 18 0 1 24

Age >70 years 10 (67 %)t 3 (17 %) = 1 (100 %) 7 (29%)
Body weight <60kg 1(6.7 %) 2 (11 %) - 0 3 (13%)
Active cancer 1(6.7 %) 3 (17 %) - 0 3 (13%)
CrCl levels <30 ml/min 1(6.7 %) 0 - 0 1 (4.2%)

Comparisons between non-recommended versus recommended doses and/or regimen: *p <0.05; tp <0.01; #p <0.001. CrC|,

creatinine clearance levels.
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Figure 1: Cumulative
0, 0, 0, 0, 0,
0 4(0.4%) 10(1.0%) 12(1.2%) 13(1.3%) 14(1.5%) rate of the composite
Not recommended regimens 282 279 226 127 45 21 outcome (VTE recur-
0 104%)  4(14%) 5(18%) 6Q21%)  7(2.5%) rences, major bleeding
or death) according to
Not recommended doses 416 391 313 188 79 37 the use of recom-
0 5(1.2%)  8(1.9%) 10(2.4%) 11(26%) 13(3.1%) mended doses and/or
regimens.

tients on rivaroxaban (18 %) and 22 on apixaban (50 %) did not re-
ceive the recommended doses and/or regimens. For long-term
therapy, 217 patients on rivaroxaban (14 %), 29 on apixaban (36 %)
and 15 on dabigatran (46%) did not receive the recommended
therapy.

Among patients treated with rivaroxaban for initial therapy,
those receiving doses <30 mg daily (lower than recommended)
were most likely to have cancer or CrCl levels <30 ml/minute
(min) than those receiving 30 mg daily (P Table 2). Patients on
rivaroxaban once daily were most likely aged >70 years or to have
active cancer or CrCl levels <30 ml/min than those on the drug
twice daily. As for patients on apixaban, those receiving doses <20
mg daily also were most likely aged >70 years than those receiving
20 mg daily.

For long-term therapy, patients on rivaroxaban receiving doses
<20 mg daily (lower than recommended) were most likely aged
>70 years, weighed <60 kg or had cancer or CrCl levels <30 ml/
min compared with those on 20 mg daily, while those on higher

© Schattauer 2017

doses were less likely to have active cancer (P> Table 2). Patients on
rivaroxaban twice daily (against the recommendations) most likely
had active cancer than those on once daily. Patients on apixaban
<10 mg daily also were most likely to have active cancer or CrCl
levels <30 ml/min than those receiving 10 mg daily. There is infor-
mation on only 33 patients receiving dabigatran for long-term
therapy, and those receiving <300 mg daily most likely were aged
>70 years as well.

During the course of therapy with DOACs (either initial, long-
term or both), five patients presented with DVT recurrences, three
with PE recurrences, 14 had major bleeding (intracranial 4, gas-
trointestinal 3, menorrhagia 2) and 13 died (fatal PE one, sudden
unexpected death 2, disseminated cancer 2, heart failure 2, other
5). Most adverse events (15 of 20, 75%) appeared within the first
three months of therapy (P Figure 1).

Patients receiving lower than recommended doses of DOACs
(either initially or for long-term therapy) had a non-significantly
higher rate of VTE recurrences (adjusted HR: 3.36; 95%CI:
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0.78-14.4) and a similar rate of major bleeding or death (P Table
3). Those receiving the non-recommended regimens (rivaroxaban
once daily during initial therapy and then twice daily for long-term
therapy; apixaban and dabigatran twice daily for initial and for
long-term therapy) experienced a higher rate of VTE recurrences
(adjusted HR: 4.50; 95 %CI: 0.99-20.4) with no differences in bleed-
ing or death. Overall, patients receiving DOACs at non-recom-
mended doses and/or regimens experienced a significantly higher
rate of VTE recurrences (adjusted HR: 10.5; 95%CI: 1.28-85.9) and
a similar rate of major bleeding (adjusted HR: 1.04; 95%CI:

0.36-3.03) or death (adjusted HR: 1.41; 95%CI: 0.46-4.29) than
those receiving the recommended doses and regimens (P Table 3).

Discussion

Ours is among the first studies to reveal that a non-negligible pro-
portion of VTE patients in real life are prescribed DOACs at doses
or regimens different from those recommended in the product
label (8, 9). During initial therapy, one in every five patients (18 %)

Table 3: Clinical out-

: . N Rate (95 %Cl) N Rate (95 %Cl) Non-adjusted Adjusted
come In patients re- HR (95 %Cl) HR (95 %Cl)
ceiving non-recom-
mended doses or Low doses Recommended doses
regimen versus recom- Patients, N 375 1,030
mended doses and
regimen of DOACs. Pa- Follow-up (years) 179.89 438.89
tients with no information DVT recurrences 3 1.67(0.34-4.87) 2 0.46(0.05-1.65) 3.54 (0.59-21.3) 3.54 (0.59-21.3)
on regimen (once Vs twice  pE rocyrrences 2 1.12(0.12-4.01) 1 023(0.003-127)  5.09 (0.46-56.2) 3.43(0.28-42.2)
daily) are not included.

VTE recurrences 5  2.78(0.90-6.49) 3 0.68(0.14-2.00) 4.05 (0.96-17.0) 3.36 (0.78-14.4)

Major bleeding 5  2.78(0.90-6.49) 8 1.82(0.78-3.59) 1.55 (0.51-4.76) 1.33 (0.43-4.11)

Death 7  3.89(1.56-8.02) 6 1.37(0.50-2.98) 2.99 (1.00-8.91)* 1.99 (0.64-6.13)
High doses Recommended doses

Patients, N 115 1,030

Follow-up (years) 60.65 438.89

Major bleeding 1 1.65(0.02-9.17) 8 1.82(0.78-3.59) 0.99 (0.12-7.95) 0.98 (0.12-7.9)
Non-recommended Recommended regimen
regimen
Patients, N 289 1,118
Follow-up (years) 137.36 480.68
DVT recurrences 2 1.46(0.16-5.26) 2 0.42(0.05-1.50) 3.34(0.47.23,7) 3.34(0.47.23,7)
PE recurrences 2 1.46(0.16-5.26) 1 0.21(0.003-1.16) 8.21 (0.74-91.4) 13.23 (0.83-210.5)
VTE recurrences 4 2.91(0.78-7.46) 3 0.62(0.13-1.82) 4.86 (1.08-21.8)* 4.50 (0.99-20.4)
Major bleeding 2 1.46(0.16-5.26) 10 2.08(1.00-3.83) 0.69 (0.15-3.18) 0.64 (0.14-2.94)
Death 2 1.46(0.16-5.26) 9 1.87(0.85-3.55) 0.81(0.18-3.77) 0.42 (0.08-2.29)
Non-recommended doses ~ Recommended doses
or regimen and regimen
Patients, N 528 983
Follow-up (years) 255.33 417.19
DVT recurrences 4 1.57(0.42-4.01) 1 0.24(0.003-1.33) 6.37 (0.71-57.2) 6.35 (0.71-57.0)
PE recurrences 3 1.18(0.24-3.43) 0 -
VTE recurrences 7 2.74(1.10-5.65) 1 0.24(0.003-1.33) 11.5 (1.41-93.3)* 10.5 (1.28-85.9)*
Major bleeding 6 2.35(0.86-5.12) 8 1.92(0.83-3.78) 1.25 (0.43-3.60) 1.04 (0.36-3.03)
Death 7 2.74(1.10-5.65) 6 1.44(0.53-3.13) 2.00 (0.67-5.96) 1.41 (0.46-4.29)

Variables entering in the multivariable analyses: age, body weight, cancer, CrCl levels, initial VTE presentation (PE vs DVT alone),

recent major bleeding, anaemia and abnormal platelet count. Comparisons between non-recommended versus recommended

doses and/or regimen: *p <0.05. DVT, deep-vein thrombosis; PE, pulmonary embolism; VTE, venous thromboembolism; HR, haz-

ard ratio; Cl, confidence intervals.
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What is known about this topic?

e In patients with venous thromboembolism (VTE), the efficacy of
the direct oral anticoagulants (DOACs) appears to be similar to
that of standard therapy, while the risk of bleeding is lower.

What does this paper add?

e |In real life, at least 15% of VTE patients received non-recom-
mended doses and/or regimens of DOACs.

e This use was associated with a higher rate of VTE recurrences,
with no benefit in terms of bleeding or mortality.

© Schattauer 2017

receiving rivaroxaban and one in every two (50 %) on apixaban
were prescribed non-recommended doses (most received low
doses) or regimens (once daily instead of twice daily). During
long-term therapy, one in every seven patients on rivaroxaban
(14 %), one in every three on apixaban (36 %) and one in every two
on dabigatran (46 %) did receive non-recommended doses and/or
regimens. Patients receiving lower than recommended doses were
most likely to be elderly or to have cancer or renal insufficiency
than those receiving recommended doses. Those on higher than
recommended doses of rivaroxaban were less likely to have cancer,
and those with non-recommended regimens were most likely to
have cancer. Overall, patients receiving DOACs at non-recom-
mended doses and/or regimens had a 10-fold higher rate of VTE
recurrences and a similar rate of major bleeding or death than
those on recommended therapy. The higher rate of VTE recur-
rences was confirmed after adjusting for potentially confounding
variables (such as patient’s age, body weight, recent bleeding, renal
function or active cancer). Interestingly, some patients received
DOACS during pregnancy and/or puerperium, when DOACs are
not generally recommended for these patients.

DOAC:s have been extensively studied in randomised clinical
trials, and the results demonstrated they are at least as effective
and safe as conventional therapy in most patients with VTE (2-7,
16-18). However, a number of specific subgroups (such as preg-
nant women or patients at high risk of bleeding, or with severe
renal insufficiency) were excluded in these randomized trials.
Moreover, patients weighing <60 kg, aged >70 years or with active
cancer were underrepresented. Hence, the efficacy and safety of
DOAC:s within these subgroups have yet to be established. Our
data reveal that in real life some patients with severe renal insuffi-
ciency or recent major bleeding did receive treatment with
DOACs. Moreover, one in every three patients in our cohort was
aged >70 years or weighed <60 kg. Many of these patients were
prescribed non-recommended doses or regimens, most likely be-
cause their doctors were concerned about the risk of bleeding. Our
data reveal that using low doses of DOACs did not reduce the risk
of bleeding, but increased the risk of VTE recurrences. While the
higher rate of VTE recurrences in patients receiving low doses
could have been expected, the influence of different regimens on
outcomes deserves further explanation.

The present study has potential limitations. First, RIETE is an
observational registry, and our data are hypothesis-generating.
They might be a useful basis for future controlled clinical trials
comparing different therapeutic strategies, but we should be ex-
tremely cautious in suggesting changes in treatment strategies
based on uncontrolled registry data . On the contrary, our data
should caution clinicians against empirically dose reducing based
on off label recommendations. Second, a variety of practitioners
entered data into the registry, which may lend itself to potential in-
accuracies in the data being reported. The main strength of our
observation is that the population sample we used describes the ef-
fects of anticoagulant therapy in “real world” clinical care, as op-
posed to in a protocol driven randomised trial, and enhances the
generalisability of our findings. The broad range of patients from
multiple medical centres, countries, and treatment settings en-
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rolled in the RIETE registry decreased the likelihood of the inclu-
sion of a skewed population in this study.

In summary, in real life a non-negligible proportion of VTE pa-
tients were prescribed DOACS at daily doses and/or regimens differ-
ent from those recommended in the product label. These patients
had a higher rate of VTE recurrences with no difference in bleeding
than those receiving the drug according to the product label. These
data provide evidence that empiric dose reductions may decrease the
efficacy while not increasing safety, but more robust data is needed.
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