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Abstract

Aims:  The  aim  is  to  evaluate  a  management  program  for  direct  oral  anticoagulants  (DOACs)  in
non-valvular atrial  fibrillation  (NVAF)  patients  according  to  their  profiles,  appropriateness  of
dosing, patterns  of  crossover,  effectiveness  and  safety.  This  is  an  observational  and  longitudinal
prospective  study  in a  cohort  of  patients  attended  in  daily clinical  practice  in a  regional  hospital
in Spain  with  3-year  a  follow-up  plan  for  patients  initiating  dabigatran,  rivaroxaban  or  apixaban
between  JAN/2012-DEC/2016.
Methods:  We  analyzed  490  episodes  of  treatment  (apixaban  2.5  9.4%,  apixaban  5  21.4%,  dabiga-
tran 75  0.6%,  dabigatran  110  12,4%,  dabigatran  150  19.8%,  rivaroxaban  15  17.8%  and  rivaroxaban
20 18.6%)  in  445 patients.  13.6%  of  patients  on dabigatran,  9.7%  on rivaroxaban,  and  3.9%  on
apixaban switched  to  other  DOACs  or  changed  dosing.
Results:  Apixaban  was  the  most  frequent  DOAC  switched  to.  The  most frequent  reasons  for
switching were  toxicity  (23.8%),  bleeding  (21.4%)  and  renal  deterioration  (16.7%).  Inappropri-
ateness  of  dose  was  found  in 23.8%  of  episodes.  Rates  of  stroke/transient  ischemic  attack  (TIA)
were 1.64/0.54  events/100  patients-years,  while  rates  of  major,  clinically  relevant  non-major
(CRNM) bleeding  and  intracranial  bleeding  were  2.4,  5, and  0.5  events/100  patients-years.  Gas-
trointestinal  and  genitourinary  bleeding  were  the  most  common  type  of  bleeding  events  (BE).
On multivariable  analysis,  prior  stroke  and age were  independent  predictors  of  stroke/TIA.
Concurrent  platelet  inhibitors,  male  gender  and  age  were  independent  predictors  of  BE.
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Conclusion:  This  study  complements  the  scant  data  available  on  the use of  DOACs  in NVAF
patients in  Spain,  confirming  a  good  safety  and  effectiveness  profile.
© 2023  The  Authors.  Published  by  Elsevier  España,  S.L.U.  This  is an  open  access  article  under
the CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Prevalencia  y  fenotipo  de la  hiperplasia  suprarrenal  macronodular  bilateral  primaria

con  secreción  autónoma  de  cortisol:  un estudio  de  98  pacientes

Resumen

Objetivo:  El  objetivo  es  evaluar  el  manejo  de  anticoagulantes  orales  de  acción  directa  (ACOD)
en pacientes  con  fibrilación  auricular  no-valvular  (FANV)  según  perfiles  de  pacientes,  idoneidad
de dosis,  patrones  de  cruce,  eficacia  y  seguridad.  Estudio  observacional,  longitudinal,  prospec-
tivo en  una cohorte  de pacientes  atendidos  en  consulta  clínica  diaria  en  un  hospital  regional
de España  seguimiento  de hasta  3  años  para  pacientes  tratados  con  dabigatrán,  rivaroxabán  o
apixabán entre  ENE/2012-2012DIC/2016.
Metodología:  En  490  episodios  (apixabán  2,5  9,4%,  apixabán  5  21,4%,  dabigatrán  75  0,6%,
dabigatrán  110  12,4%,  dabigatrán  150  19,8%,  rivaroxabán  15  17,8%,  rivaroxabán  20  18,6%)  de
445 pacientes,  el  13,6%  de los  pacientes  con  dabigatrán,  9,7%  con  rivaroxabán  y  3,9%  con
apixabán, cambiaron  a  otros  o  dosis.
Resultados:  Apixaban  fue  el ACOD  más frecuente.  Las  causas  más  frecuentes  fueron  toxici-
dad (23,8%),  sangrado  (21,4%)  y  deterioro  renal  (16,7%).  Se  encontró  inadecuación  de  la  dosis
en el  23,8%  de  casos.  Las  tasas  de  accidente  cerebrovascular/ataque  isquémico  transitorio
fueron de  1,64/0,54  eventos/100  pacientes-año,  mientras  que  las de hemorragia  no  mayor,
clínicamente  relevante  (NMCR)  y  hemorragia  intracraneal  fueron  de  2,4,  5  y  0,5  eventos/100
pacientes-año. El  sangrado  gastrointestinal  y  genitourinario  fue  el  evento  hemorrágico  más
común. En  el  análisis  multivariable,  el  ictus  previo  y  la  edad  fueron  predictores  independi-
entes de  ictus/AIT.  Los inhibidores  plaquetarios  simultáneos,  el  sexo  masculino  y  la  edad  fueron
predictores  independientes  de eventos  hemorrágicos.
Conclusión:  Este  estudio  complementa  los  escasos  datos  disponibles  sobre  el uso  de  ACOD  en
pacientes  con  FANV  en  España,  confirmando  un  buen  perfil  de seguridad  y  eficacia.
© 2023  Los  Autores.  Publicado  por  Elsevier  España,  S.L.U.  Este es  un art́ıculo  Open  Access  bajo
la licencia  CC  BY-NC-ND  (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Patients  with  non-valvular  atrial  fibrillation  (NVAF)  have  an
up  to fivefold  increased  risk  of  stroke.1 For many  years,  vita-
min  K  antagonists  (VKA)  have  been  the  only  anticoagulant
treatment  available.  Recently,  direct  oral  anticoagulants
(DOACs)  have  entered  the scene,  demonstrating  a  bet-
ter  risk-benefit  profile  than  VKA in randomized  controlled
trials  (RCTs).2---4 Post-marketing  real-world  observational
studies  on the  effectiveness  and  safety of  dabigatran,5,6

rivaroxaban7 and  apixaban8 vs. warfarin  have  shown  gen-
eral  consistency  with  the  respective  RCTs.  An  important
advantage  of  DOACs  with  respect  to AVK is  the predictable
pharmacokinetics  and  no  need for  periodic  laboratory
monitoring.  Thus,  the  current  guidelines  of  the European
Society  of  Cardiology  (ESC)  recommend  that  DOACs  should
be  preferred  to  VKAs  in  patients  with  NVAF  who  initiate
anticoagulation.9,10

Despite  its ease  of use,  DOACs  remain  high-risk  medi-
cations  which  must  be  handled  carefully  to  avoid  bleeding
and  thrombotic  complications.  To  maximize  safety,  effi-
cacy,  appropriate  initial DOAC,  dose  selection  and over  time
dose  adjustments,  we  must  take  into  consideration  patients’

characteristics  such  as  age,  renal  function,  weight,  comor-
bidities  and  concomitant  medications.  In  addition,  careful
handling  of  invasive  procedures  and surgery  should  be  done,
as  well  as  appropriate  management  of  bleeding  events.
Hence,  for  proper  handling  of  these drugs, training  of  physi-
cians  attending  anticoagulated  patients---as  well  as  patient
education---is  essential.

Nevertheless,  the usage  rates  of  DOACs  in Spain  has
been  lower  than  in  neighboring  countries,  mainly  because  of
administrative  restrictions  limiting  the indications  of DOACs
to  situations  of  poor INR  control,  ineffectiveness  of VKA,
contraindications  to  VKA,  increased  risk  of  intracranial  hem-
orrhage  or  inability  to  access  INR  facilities.  Moreover,  studies
evaluating  effectiveness  and  safety  of  DOAC  in the Span-
ish  population  are very  scarce.11---13 The  lack  of  information
about  real world  practice  with  DOACs  in  Spain  represents
a  burden  that  prevents  many  patients  from  getting  an  ade-
quate  treatment  of  NVAF.

Therefore,  we  have designed  a  management  program  for
patients  with  NVAF  initiating  DOACs in our  health  area,  in the
Hematology  Service  of  the Hospital  (in  Valencia,  Spain).  We
have  included  recommendations  for indication,  dosage,  risk
factors  and  influence  of  renal  function,  contraindications,
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and  recommendations  for  switching,  management  and treat-
ment  of  all  clinical  situations  that  involve  DOACs  such as
bleeding,  surgery,  monitoring  and  bibliography,  with  special
focus  on  the  role  of  the specialists  in this field  (supplemen-
tary  guide).  Our  goal  was  to  evaluate  the  effectiveness  and
safety  of DOACs  in patients  initiating  anticoagulation  for
NVAF  between  2012  and  2016,  reporting  the  results  of  our
program.

Subjects  and  methods

Our  center,  Hospital  Universitario  de  Sagunto  (Valencia,
Spain)  is  a regional  hospital  that  provides  care  for  over
150,000  people  and  manages  over  3500  patients  anticoag-
ulated  with  VKA.  In 2012  we  designed  a  management  plan
for  prescription  of  DOACs  patients  in  patients  with  NVAF.
This  study  was  a  longitudinal,  prospective  observational
study  in  which  all  patients  with  NVAF  who  had signed  the
informed  consent  were  attending  the Hematology  Service
and  they  were  on  treatment  with  apixaban,  rivaroxaban  or
dabigatran  between  April,  1st of  2012  and  December,  31st
of  2016----were  included.

According  to  the  management  protocol,  patients  under-
went  clinical  and  analytic  evaluation  before  the study  began
and at  three  months,  one  year,  two  years  and  three  years
after  initiating  DOACs.  For each  patient,  standard  clinical
data  was  obtained  before  the  study  began,  including  treat-
ment  with  platelet  aggregation  inhibitors.  CHA2DS2VASc  and
HAS-BLED  scores.

Following  up,  we  collected  analytic  data,  adverse  reac-
tions,  thromboembolic  events  and  bleeding  events.  Clinical
effectiveness  was  assessed  according  to: the  presence  or
absence  of  episodes  of  ischemic  stroke,  TIA, systemic
thromboembolism  (TE)  and  safety----according  to  major
and  clinically  relevant  non-major  (NMCR)  bleeding  (ISTH
criteria).14 Appropriate  dosing  was  defined  according  to
international  standards  included  in the Management  Pro-
gram  (Supplementary  guide).

The confidentiality  of records  was  respected.  The  study
was  classified  by  the Spanish  Agency  for  Medicines  and
Health  Products  (EPA-OD)  and  it was  approved  by  the
Research  Ethics  Committee  of  the Hospital.  The  study  was
conducted  under  conditions  of  routine  clinical  practice  and
no  additional  procedures  or  interventions  were  performed.
All  patients  gave  their  informed  consent  before  the  study
began.

All  patients  who  had  completed  at  least  the 3  months
visit  were  included  in the analysis.  The  statistical  anal-
yses  were  performed  using  the  statistical  software  R,
3.5.2.15 For  the descriptive  analysis,  qualitative  variables
were  described  as  absolute  frequencies  and  percentages,
and quantitative  variables  were described  as  median  and
interquartile  range.  In order  to  reduce  the  possibility  of false
positive  inferences  due  to  multiple  comparisons  between
groups,  the  p-values  were  adjusted  using  the Benjamini
&  Hochberg  method.16 In  addition  to  calculating  incidence
rates  of  TE  and bleeding  events,  Kaplan  Meier  curves  were
built.  The  comparison  of  these curves  was  performed  using
the  log-rank  test.  The  limit  of  significance  was  set  at
0.05.

Results

Demographic  characteristics  of the  study
population

In total,  490  episodes  of treatment  in 445 patients  were  ana-
lyzed.  Baseline  patient  characteristics  are shown  in Table 1.
Median  age  was  76  years  (Q1---Q3:  70−80),  53%  of  patients
were  male,  median  CHA2DS2VASc  score was  4  (Q1---Q3:
3−5),  median  HAS-BLED  score  was  1 (Q1---Q3:  1−2).  Over-
all,  median  follow-up  was  24  months  (Q1---Q3:  12−36).  It
was  similar  amongst  all  treatment  groups.  The  distribution
of  DOACs is  also  shown  in Table 1.  In the whole  cohort,  the
standard  dose  was  prescribed  in 60%  of episodes  and  the
lower  presentation  in 40%.

Patients  taking  apixaban  2.5  mg  were  older,  had  higher
CHA2DS2VASc  score  and  lower  creatinine  clearance.  Patients
taking  dabigatran  150  mg  and rivaroxaban  20  mg were
younger  and  they  had  lower  CHA2DS2VASc  and  higher  crea-
tinine  clearance.  Subjects  on  apixaban  2.5  had significantly
higher  percentage  of prior  TE  than  patients  on  apixaban  5 mg
or  rivaroxaban  20  mg.

In  445  patients  initiating  DOACs,  387  (86.9%)  were  previ-
ously  receiving  VKA and  58  (13.1%)  started  anticoagulation
de  novo.  The  most  frequent  reasons  for  substituting  AVK for
DOAC  were  poor  INR  control  in 308  patients  (79.5%)  and  TE
in 42  patients  (10.8%)  (Table 2).

During  the  follow-up  period  42 patients  switched  to
a  second  DOAC,  and  of  these,  two  patients  switched  to
a  third DOAC,  and one  was  prescribed  a fourth  DOAC
(Supplementary  Table 1),  Fig.  1. Dose adjustments  and
crossover  data  from  the  first  switch  between  DOAC  are
shown  in  Supplementary  Table  2.  Apixaban  was  the  most
frequent  DOAC  switched  to.  The  most  frequent  reasons  for
switching  were  toxicity  (23.8%),  bleeding  (21.4%)  and  renal
deterioration  (16.7%) (Table  3). According  to  the  summary  of
product  characteristics,  the DOACs  dose  was  inappropriate
in  23.8%  of  episodes  (Supplementary  Table  3).

Table  4 shows  DOACs  interruption  before  completion  of
the  study.  Seven  patients  (1.4%)  were  lost in the follow-up;
forty-two  patients  (8.6%)  died,  three  in the  context  of  stroke
and  one  in the context  of  a  subarachnoid  hemorrhage.  The
remaining  deaths  were  due  to  other  causes.  DOAC  treatment
was  permanently  discontinued  in 107 episodes  (21.8%)  for
reasons  listed  also  in Table  4.  The  most  common  bleeding  by
4.3%,  worsening  of kidney  function by  3.3% toxicity  by  2.4%,
and  stroke  by  2.2%.

Outcomes

Rates  of  stroke  and  transient  ischemic  attack  for  the
whole  series  were  1.64  and 0.54  events/100  patients-years,
respectively  (Supplementary  Table  4).  In the 3  patients
taking  dabigatran  75  mg  rates  were  much  higher  (24.14
events/100  patients-years).  Regarding  the rest  of  the  series,
rates  were  higher  with  rivaroxaban  15  mg  and dabigatran
110  mg,  but  the difference  did not  reach  statistical  signifi-
cance  (p  = 0.071 in  the log-rank  test).

In  the  multivariate  analysis  which consisted  of  analyzing
time  to  occurrence  of  a TE event,  the following  varia-
bles  were  initially  included:  treatment  group,  age,  gender,
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Table  1  Baseline  patients’  characteristics  by  study  group.

Study  groups  Apixaban
2.5  mg

Apixaban
5  mg

Dabigatran
110  mg

Dabigatran
150  mg

Rivaroxaban
15  mg

Rivaroxaban
20  mg

Dabigatran

75  mg

Total

Number of  episodes  n  = 46
(9.4%)

n  =  105
(21.4%)

n =  61
(12.4%)

n  =  97
(19.8%)

n = 87
(17.8%)

n  =  91
(18.6%)

n  = 3

(0.6%)

n =  490

(100%)

Follow-up (months)  median

interquartile  range

21.6
(12−3.4)  24

(12−36)
24
(12−36)

24
(12−36)

24
(12−36)

24
(12−36)

7.7

(6.8−21.8)

24

(12−36)

NS

Age ----  yr
median
interquartile  range

83
(80−86)

74
(69−78)

80
(78−82)

71
(64−76)

79
(77−82)

71
(66−75)

79

(78.5−81.5)

76

(70−80)

<0.001a

Female  sex  ----  no.  (%)  27
(58.7%)

47
(44.8%)

34
(55.7%)

37
(38.1%)

45
(51.7%)

36
(39.6%)

3  (100%)  229

(46.7%)

NS

Weight ----  kg median
interquartile  range  70

(60−82)
79
(71−90)

74
(65−85)  80

(73−92)
75
(66−82)

82
(70−95)

---
---

78

(68−88)

<0.001f

creatinine  clearance  ----
ml/min  median
interquartile  range

42
(33.3−52)

68
(55−88)

65
(52−77)  83.5

(71---102.3)
58
(45---70)

79
(61−107.5)

47
(41−55.5)

68

(53.8−88)

<0.001b

CHADsVASc
median
interquartile  range

5.5
(4−6)

4
(3−5)

5
(4−6)

3
(2−5)

5
(4−6)

3
(2−4)

5

(4.5−6)

4

(3−5)

<0.001c

Prior  stroke,  TIA,  or
systemic  embolism  ----  no.
(%)

21
(45.7%)

18
(17.1%)

21
(34.4%)

29
(29.9%)

28
(32.2%)

17
(18.7%)

1  (33.3%)  135

(27.  6%)

<0.001d

HAS-BLED
median
interquartile  range

2
(1−2)

1
(1−2)

1
(1−2)

1
(1−2)

1
(1−2)

1
(1−1)

1
(1−2)

1

(1−2)

<0.001e

Antiplatelet  drugs  ----  no.  (%)  0  (0%)  1  (0.95%)  1  (1.6%)  0  (0%)  4  (4.6%)  0  (0%)  0  (0%)  6  (1.2%)  NS
a Age: there were significant differences in all  comparisons, except D150 versus R20 and D110 versus R15. Patients receiving A2.5 were significantly older than all other groups and those

receiving D150 and R20 significantly younger than all other groups (Ax2.5 > D110 y R15 >  A × 5 > D150 y R20).
b Creatinine clearance: there were significant differences in all comparisons, except D150 versus R20, D110 versus R15, D110 versus A5 and A2.5 versus R15. Patients who received A2.5

had CrCl significantly lower than all  other groups and those receiving D150 and R20 significantly higher than all  other groups (Ax2.5 < R15, D110, Ax5 < D150 y R20).
c CHA2DS2VASc: significant differences in all comparisons, except A2.5 versus D110, A2.5 versus R15, D110 versus R15 and D150 versus R20. Patients who received A2.5 had a significantly

higher score than all other patients (except those receiving D110 and R15) and those receiving D150 and R20 significantly lower than all other patients (A2,5 > D110 y R15 > A5  > D150 y
R20).

d Previous TE: significant differences between A2.5 - AP5 and A2.5 --- R20.
e HAS-BLED: significant differences between A2.5 versus A5, R20 and D150; between R15 versus R20 and D150; and between D110 versus R20 and D150 (A2,5 > D110 y R15 > A5 >  D150 y

R20.
f Weight: significant differences between A2.5---A5, A2.5---D150, A2.5---R20, A5---R15, D110---D150, D110---R20, D150---R15, and R15---R20.
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Figure  1 Study  Flow  diagram.

Table  2  Previous  use  of  VKA  and  reasons  for  switching  from
VKA  to  DOAC.

No  58  patients  (13.1%)
Yes 387  patients  (86.9%)

Reasons  for  switching  to  DOAC:

Poor INR  control  with  good  VKA
compliance
Thromboembolic  complication
Previous  hemorrhagic  stroke  or
high  risk  of  intracranial
bleeding
Allergy  or  intolerance  to  VKA
Difficulties  with  follow-up
Other

308
(79.5%)
42
(10.8%)
12
(3.1%)
7  (1.8%)
5 (1.3%)
13 (3.3%)

Patients n = 445.

weight,  creatinine  clearance,  CHA2DS2VASC,  previous  TE
and  previous  use  of  AVK.  Previous  use  of  AVK  and  weight  were
excluded  after  applying  the  automatic  backward  selection
model,  CHA2DS2VASC.Prior  stroke  and age were  indepen-
dently  associated  with  an  increased  risk  of  stroke  (Table 5).

Rates  of major,  NMCR  and  intracranial  bleeding  were
2.4,  5 and  0.5  events/100  patients-years,  respectively  (sup-
plementary  Table  5).  Rates  were  higher  with  dabigatran
110  mg,  but  the  difference  did  not reach statistical  signifi-
cance  (p  =  0.54  in  the  log-rank  test).

In the  multivariate  analysis,  which  consisted  of  analyzing
time  to  occurrence  of  a  major  or  NMCR  bleeding  event,  the
following  variables  were  initially  included:  treatment  group,
age,  gender,  weight,  creatinine  clearance,  HAS-BLED,  pre-
vious  use  of AVK and anti-platelet  drugs.  After applying  the
automatic  backward  selection  model,  HAS-BLED,  creatinine
clearance,  previous  use  of  AVK and  weight  were  excluded.
Concomitant  platelet  aggregation  inhibitors,  male  gender
and  age  were  independently  associated  with  an increased
risk  of  bleeding  (Table  5). The  results  were  the  same  in a
model  according  to  forward  selection.

Discussion

We  present  the results  of  a management  program  for
DOACs  in  a cohort  of  445  patients  (490  episodes)  with  NVAF
controlled  in routine  clinical  practice  with  a  pre-planned

Table  3 Description  of  the  reasons  for  switching  between
DOAC.

Reasons  for  switching Patients  no.  (%)

Toxicitya 10  (23.8%)
Hemorrhage  9 (21.4%)
Other  9 (21.4%)
Increased  creatinine  clearance  7 (16.7%)
Stroke 4 (9.5%)
Hemorrhage  + increased

creatinine  clearance
2  (4.8%)

Iron-deficiency  anemia  without
evident  bleeding

1  (2.4%)

a 9/10 cases of toxicity were related to dabigatran dyspepsia.

follow-up  for  up  to 3  years,  in the Hematology  Service  at a
regional  hospital  in Spain  (Hospital  Universitario  de Sagunto,
Valencia,  Spain).  There  are  two  main  findings  in our  study,
first,  despite  significant  differences  in target  population
between  pivotal  studies  and  daily  clinical  practice,  the key
messages  of  the former  in  terms  of  the benefit  associated
with  DOACs  remain  valid.  Second,  the description  of  a  preva-
lent pattern  of  switching  between  DOACs.  In  addition,  we
describe  a specific  example  of  implementing  international
guidelines  in form  of  a  consensus  program  for  DOAC  mana-
gement.

The use  of DOACs  in Spain  is  markedly  lower  than  in
other  neighboring  countries  because  reimbursement  of  pre-
scriptions  requires  approval  by  health  care  authorities.
Accordingly,  real-world  studies  evaluating  DOACs  in the
Spanish  population  are  scarce.  A few  retrospective  studies
have  been  published  based  on  databases  containing  elec-
tronic  health  records17---21 or prospective  registries,11 but
most  of  these studies  have  focused  exclusively  on  the distri-
bution  of the  different  DOACs/doses  prescribed  and  patients
characteristics 17---21 and  only a few have  analyzed  stroke
and  bleeding  events.11---13,22 To  our knowledge,  the study  by
Cerda  et al.,13 performed  in  a  cohort  of  1443  patients  from
a  single  center  is  the only  one with  a comparable  method-
ology  to  ours,  showing  basal  characteristics  and  a  follow-up
similar  to those  of  our cohort  of  patients.  While  in Cerda’s
study  rivaroxaban  was  the  DOAC  most  commonly  prescribed
(almost  50%  of  all  the  prescriptions),  in our  study  the differ-
ent  DOACs  were  well  balanced.
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Table  4  Episodes  with  interrupted  follow-up  before  study  conclusion.

Apixaban
2.5  mg
(n = 46)

Apixaban
5  mg
(n  = 105)

Dabigatran
110  mg
(n = 61)

Dabigatran
110  mg
(n =  97)

Rivaroxaban
15  mg
(n = 87)

Rivaroxaban
20  mg
(n = 91)

Dabigatran

75  mg

(n = 3)

Total
(n  =  490)

Total  with  interrupted
follow-up  (%)

17  (37%)  28
(26.7%)

25  (41%)  25
(25.8%)

35
(40.2%)

24
(26.4%)

2  (66.7%)  156
(31.8%)

Lost in  follow-up
no.  (%)
months  ----  median  (Q1-Q3)

1  (2.2%)
12

3  (2.9%)
13.2
(10.3−3.8)

1  (1.6%)
11.8

0  (0%)
---

1  (1.2%)
3

1  (1.1%)
4

0  (0%)
---

7  (1.4%)
11.8
(5.7−12.6)

Death from
stroke-hemorrhagea

no.  (%)
months  ----  median  (Q1-Q3)

0  (0%)
---

1  (0.9%)
35

1  (1.6%)
10

0  (0%)
---

2  (2.3%)
15.5
(13.7−17.4)

0  (0%)
---

0  (0%)

---
4  (0.8%)
15.5
(11.4−23.1)

Death from  other  causes
no.  (%)
months  ----  median  (Q1-Q3)

10
(21.7%)
12.2
(9.3---18)

7  (6.7%)
16.8
(7.7−20.8)

5  (8.2%)
12.3
(12.3−15.6)

2  (2.1%)
16.3
(13.2−19.4)

11
(12.6%)
8.8
(4.9---18.8)

3  (3.3%)
22.9
(12−23.9)

0 (0%)

---
38
(7.8%)
12.4
(6−21.4)

DOAC permanent  Interruption
no.  (%)
months  ----  median  (Q1-Q3)

6  (13%)
11
(9---11.9)

17
(16.2%)
4.7
(3.1---16.9)

18
(29.5%)
7.2
(1.9---20)

23
(23.7%)
4.2
(1.9---7.7)

21
(24.1%)
11.1
(6.2---19.7)

20  (22%)
11.9
(3.8---19.3)

2

(66.7%)

6.8

(6.4---7.3)

107
(21.8%)
7.7
(3.1−17.7)

Reasons for  interruption
----no.  (%)

Bleeding  1  (2.2%)  3  (2.9%)  2  (3.3%)  4  (4.1%)  3 (3.4%)  8  (8.8%)  0  (0%)  21  (4.3%)
Worsening CrCl  0  (0%)  4  (3.8%)  1  (1.6%)  2  (2.1%)  4 (4.6%)  5  (5.5%)  0  (0%)  16  (3.3%)
Toxicityb 0  (0%)  1  (0.9%)  4  (6.6%)  7  (7.2%)  0 (0%)  0  (0%)  0  (0%)  12  (2.4%)
Stroke 1  (2.2%)  2  (1.9%)  2  (3.3%)  1  (1%)  4 (4.6%)  0  (0%)  1  (33.3%)  11  (2.2%)
Anemia without  overt  bleeding  0  (0%)  0  (0%)  1  (1.6%)  0  (0%)  2 (2.3%)  1  (1.1%)  0  (0%)  4  (0.8%)
Bleeding + worsening  CrCl  0  (0%)  1  (0.9%)  3  (4.9%)  0  (0%)  0 (0%)  0  (0%)  0  (0%)  4  (0.8%)
Otherc 4  (8.7%)  6  (5.7%)  5  (8.2%)  9  (9.3%)  8 (9.2%)  6  (6.6%)  1  (33.3%)  39  (7.9%)
New treatment  ----  no.  (%)
DOAC  3  (50%)  8  (47.1%)  10

(55.5%)
15
(65.2%)

5  (23.8%)  16  (80%)  1  (50%)  58
(54.2%)

VKA 0  (0%)  4  (23.5%)  5  (27.8%)  5  (21.7%)  7 (33.3%)  3  (15%)  0  (0%)  24
(22.4%)

None 3  (50%)  5  (29.4%)  3  (16.7%)  3  (13%)  9 (42.9%)  1  (5%)  1  (50%)  25
(23.4%)

Abbreviations: CrCl: creatinine clearance; VKA: Vitamin K antagonists.
In 29 episodes follow-up was interrupted before 3 months of  DOAC treatment initiation.

a Subarachnoid hemorrhage: 1 patient on apixaban 5 mg;  stroke: 1 patient on dabigatran 110 mg and another on rivaroxaban 15 mg;  stroke with hemorrhagic transformation: 1 patient
on rivaroxaban 15  mg.

b All toxicities were related to dabigatran dyspepsia except for one patient who was on apixaban 5 mg.
c Other reason for discontinuation: 11 patients => serious clinical condition; 7  patients =>  dose adjustments, 2  patients => platelet aggregation inhibitors initiation, etc.
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Table  5  Hazard  ratios  for  time  to  occurrence  of  a  thromboembolic  (TE)  event,  top  panel,  and  hazard  ratios  for  time  to
occurrence  of  a  bleeding  event,  bottom  panel  (Cox  regression  model).

Variables  Hazard  ratio  95%  CI  P-value

Rivaroxaban  15  mg
Apixaban  2,5  mg

1
0.227

---
0.026−1.999

---
0.182

Apixaban  5 mg  1.019  0.287−3.624  0.977
Dabigatran 110  mg  0.414  0.103−1.658  0.213
Dabigatran 150  mg  0.541  0.094−3.116  0.491
Rivaroxaban 20  mg* --- --- ---
Age  1.196  1.052−1.359 0.006

Gender (male) 1.916  0.698−5.258 0.207
Creatinine clearance  1.024  0.997−1.052  0.080
Previous thromboembolism  4.229  1.517−11.791  0.006

Dabigatran 110  mg
Apixaban  2,5  mg

1
0.243

---
0.051−1.148

---
0.074

Apixaban  5 mg  0.959  0.382−2.404  0.928
Dabigatran 150  mg  1.62  0.628−4.175  0.318
Rivaroxaban 15  mg  0.506  0.1961.307  0.159
Rivaroxaban 20  mg  1.544  0.591−4.020  0.375
Age 1.072  1.022−1.125  0.005

Gender (male)  2.096  1.180−3.722  0.012

Platelet aggregation  inhib.-yes  7.052  2.277−21.838  0.001

P-value < 0.05. The reference category Rivaroxaban 15 mg was chosen because this treatment group had the highest proportion of TE
events. *In the treatment group Rivaroxaban 20 mg no TE events were observed.
The reference category dabigatran 110 mg was  chosen because the dabigatran treatment group had the  highest proportion of  bleeding
events.

Of  note,  the  clinical  profile  of  patients  in our  series
differed  according  to  the  DOAC  administered.  These  dif-
ferent  profiles  do not  appear  to  be  random  but  are  in
line  with  recent  publications  analyzing  characteristics  of
patients  prescribed  with  DOAC  in routine  practice.23,24 There
is  a  higher  margin  of  renal  failure  and  low gastrointesti-
nal  bleeding  risk  of apixaban  in the elderly,3 that  together
with  data  of the RELY-  trial2 it  shows  a  lower  risk  of
ischemic  stroke,  independent  of age.  However,  an  inter-
action  between  age and  bleeding  risk  might  explain  the
differences  in prescriptions.25

Our  population  was  older  and  glomerular  filtration  was
worse  than in pivotal  studies.  Median  CHADSVASC  was  also
higher,  reflecting  the fact that  real-world  patients  present
more  comorbidities  than  subjects  selected  in randomized
trials.  However,  our bleeding  and  thrombotic  rates were
similar  to  those  in clinical  trials.  As a  whole,  patient  char-
acteristics  in our  study  differed  from  pivotal  trials,  pointing
out  potential  higher  risk  for  clinical  complications  in  our
patients.  Nevertheless,  instead  of  showing  the expected
worse  outcomes,  our  results  confirm  the benefits  of DOACs
in  terms  of similar  efficacy  and  lower  rates  of adverse  events
compared  to  acenocoumarol.  The  contribution  of  real-world
studies  is of  paramount  importance,  as  shown  by  previ-
ous  experiences  with  other  drugs  such as  ceriva  statine  in
hyperlipidemia,  or  sibutramine  and rimonabant  in obesity.
In  these  examples,  daily  practice  did  not  confirm  the safety
and  efficacy  of  these  drugs  postulated  in clinical  trials.  The
implications  of  extending  the  results  of randomized  trials  to
the  general  population  affected  by  NVAF  are far-reaching.
A recent  publication  points  out the  superiority  of  all  three

direct  anticoagulants  against  acenocoumarol  in terms  of
cost-effectiveness  in a Spanish  setting.26 In  the  absence
of  scientific  evidence  based on  clinical  or  economic  data,
administrative  restrictions  for DOACs  appear  to  be unneces-
sary.

Stroke  rates  in our  study  (1.6  events/100  patients-years)
were  similar  to  those  reported  in pivotal  trials  ranging
from  1.1 to 1.7  events/100  patients-years.  Similarly,  rates
of  major  bleeding  (2.4/100  patients-years),  NMCR bleeding
(5/100  patients-years)  and  intracranial  bleeding  (0.5/100
patients-years)  in our  study  were  in the  range  of  those
reported  in  randomized  trials.  Increasing  age  and  previ-
ous  stroke/TIA  were independent  predictors  of efficacy,  in
accordance  with  previous  studies.27---32

Although  risk  factors  for  bleeding  during  DOACs  therapy
have  yet  to  be  fully  elucidated,  and  limited  data  is  available
on  the  clinical  value  of  various  bleeding  risk  scores  in  this
setting,  the HAS-BLED  is  the most  widely  used  score  with
the  best evidence  for  predicting  the risk  of  hemorrhage.10

In  our  study,  increasing  age,  concurrent  aspirin  use,  and
male  gender  were independent  predictors  of  bleeding.  Mul-
tiple  studies  have  highlighted  the  increased  propensity  of
bleeding  in  elderly patients 7,30,31,33,34 and in  those  tak-
ing  the  combination  of  oral  anticoagulants  plus  antiplatelet
drugs.35---37,39 The  influence  of  gender  on  bleeding  rates
is  more  controversial,  with  some studies  confirming  our
own.38---40

Although  no  head-to-head  comparisons  between  DOACs
have  been performed,  a series  of  systematic  reviews  and
meta-analysis  of  RCT  and observational  studies  have  com-
pared  efficacy  and  safety  of DOACs.  In  general,  compared
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with  warfarin  and  apixaban  offering,  DOACs  have  the  most
favorable  profile.41---43 In our  study  we  did  not observe  sta-
tistically  significant  differences  between  specific  DOACs.

It  is unknown  whether  all  DOACs  have similar  rates
of  switching.  Information  on  this  matter  in the litera-
ture  is  rare,  although  it is  a frequent  issue  in clinical
practice.44 A  distinctive  feature  of our  study  is  that  we
analyzed  DOACs  discontinuation,  dose  adjustments  and  pat-
terns  of crossover  between  DOACs.  A recent  meta-analysis
in  patients  with  NVAF  reviewed  studies  comparing  DOAC-
to-DOAC  switch  prevalence,  showing  that  switching  across
DOACs  is  frequent,  affecting  up  to  11%  of  patients  dur-
ing  their  life-time.45 Among  DOACs,  apixaban  had  lower
risk  of  DOAC-to-DOAC  switch  compared  to dabigatran  and
rivaroxaban,  but  no  data  was  available  in this  study  regard-
ing  specific  causes  of  switch.  Another  case  series  showed
a  higher  cross-over  rate  with  dabigatran.46 These  results
resembled  our own  study,  where  almost  10%  of  patients
underwent  dose  adjustments  or  switched  to  another  DOAC,
with  the  highest  percentages  in dabigatran  users  (13.6%)
and  the  lowest  in patients  prescribed  apixaban  (3.9%).  Fur-
thermore,  apixaban  was  the most  often  chosen  DOAC  as  an
alternative  option.  The  lower  bleeding  rate  observed  with
apixaban  treatment  in comparison  to  rivaroxaban  and dabi-
gatran  in  multiple  real-world  studies23,24,47,48 and  its  lowest
dependence  on  renal  function  may  influence  these  treat-
ment  decisions.

Concerning  evaluation  of  the appropriateness  of  dosing,
the  incidence  of  off-label  use  in our  study was  23.8%,  being
underdosing  much  more  common  (22%)  than  over-dosing
(1.8%).  This  numbers  are  in  line  with  previous  studies  report-
ing  non-recommended  dosing  in  up  to  30%  of  NVAF  patients,
the  majority  due  to  underdosing.40,49 A bias  towards  greater
concern  of  bleeding  amongst  physicians  might  be a  main
underlying  factor.50 It  should be  taken  into  consideration,
that  in  real  clinical  practice  appropriateness  cannot  always
be  defined  straight-forward.  For instance,  in our  study  36/56
(64%) of  patients  strictly  speaking  underdosed  with  rivarox-
aban,  were  older  than  80  years  and/or  had a  creatinine
clearance  between  50−60  ml/min.  Due  to  the  small sample
size,  we  did  not analyze  differences  in  outcomes  in  these
cases.  Although  data  in this  regard  have  not been  consistent,
there  are  concerns  for  a potential  increase  of  bleeding  or TE
events  in  these  cases.40

Finally,  it must  be  highlighted  that our  program  for
DOACs  management  in NVAF  patients  harmonizes  with  the
recently  published  guidelines  of  the ESC  which empha-
size  the  importance  of implementing  an  integrated  care
of  AF  across  all  healthcare  levels  (ABC  pathway)  to  maxi-
mize  treatment  safety  and  efficacy.9 Although  patients  on
DOACs,  unlike  those  on  VKA,  need  no  routine  laboratory
monitoring,  it is  essential  that  anticoagulation  clinics  get
involved  and  provide  guidance  surrounding  DOACs  manage-
ment.  Our  program  offers  a solid and  updated  reference,
spreads  knowledge,  targets  all  levels  of  care  and  integrates
clinical  management.  In our  opinion,  centralized  follow-
up  within  Hematology  Units  should  be  stratified  based  on
patient  risk  level  for  TE  bleeding  complications.

Strengths  of  our  study  are first,  that  clinical  and  ana-
lytic  data  were  collected  prospectively,  allowing  for  good
data  quality,  and  second,  the fact  that  treatment  decisions
followed  a  consensus  protocol  between  acting  physicians.

The  small  number  of patients,  the narrow  time  of  follow-
up  and  the special  conditions  applying  to  the Spanish  Health
Care  System  are limitations  of our  study  that  may  reduce  the
generalization  of our  conclusions.  Another  limitation  results
from  the fact  that  our  study  could not  compare  the  per-
formance  of  our program  with  the previous  situation.  As  a
consequence,  no  statement  about potential  superiority  can
be  made.

Conclusions

To conclude,  our  study  complements  the scant  data  available
on  the use  of DOACs  in  NVAF  patients  in Spain.  Confirming  a
good  safety  and  effectiveness  profile,  it  analyses  the pattern
of  switching  between  DOACs  and it offers  a solid model  based
on consensus  protocols  under  the  surveillance  of specialized
Units.
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