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Resumo

Introducgéo: A fibrilhag&o auricular (FA) € a arritmia sustentada mais comum na pratica
clinica e estd associada ao aumento da mortalidade e morbilidade, assim como a
hospitalizacdes frequentes e a reducdo da qualidade de vida. A fibrilhagdo auricular pés-
operatdria (FAPO) é uma variante da FA classica que se caracteriza pelo diagndéstico de um
novo caso de FA, habitualmente auto-limitada, apds realizacdo de cirurgia-major
(tipicamente cardiaca) em doentes que se encontravam em ritmo sinusal previamente ao
procedimento cirurgico e sem historial clinico prévio desta arritmia. Estima-se que a FAPO

ocorra em cerca de 30% das cirurgias-major.

Neste sentido, a terapéutica anticoagulante é essencial como profilaxia para o acidente
vascular cerebral, sendo que tanto os anticoagulantes orais ndo antagonistas da vitamina K
(NACOs) (apixabano; dabigatrano; edoxabano; rivaroxabano) como 0s antagonistas da
vitamina K (AVK) (varfarina; acenocumarol) se revelam eficazes na prevencdo do acidente

vascular cerebral na fibrilhacdo auricular.

Embora a varfarina seja amplamente usada na pratica clinica, a sua eficacia esta
dependente da manutencao da percentagem de tempo no intervalo terapéutico a um nivel
superior a 65%. Por sua vez, os NACOs revelam-se como uma alternativa a varfarina, sendo
referidos como opgéo preferencial nos normativos das mais reconhecidas sociedades de
cardiologia. No entanto, o tempo ideal para iniciar a terapéutica com estes agentes no

perido pés-operatério carece de investigagdo, devido a exclusdo desta populacdo dos

ensaios clinicos randomisados de fase Ill.

Desta forma, no ambito do programa Erasmus, este projeto foi desenvolvido durante os trés
meses em que tive a oportunidade de integrar o Departamento de Farmacia do Hospital St.
Bartholomew sediado em Londres, Reino Unido. Tendo sido proposto pelo responsavel
deste departamento, este estudo teve como objetivo aprofundar o conhecimento
relativamente ao tratamento 6timo e efetivo com anticoagulantes orais e, em Ultima analise,
permitir a otimizacdo, efichcia e seguranca destes agentes. Além disso, refletindo o
importante papel do farmacéutico enquanto membro integrado numa equipa multidisciplinar
de profissionais de saude, este projeto permitiu de igual forma, a promoc¢éo da discussao
com cirurgides, meédicos e enfermeiros acerca do potencial de possiveis mudancas a adotar
futuramente na pratica clinica de modo a garantir uma melhor gestdo da FAPO, e

consequentemente proporcionar os melhores cuidados em saude a estes utentes.



Objetivos: Este estudo teve como propésito comparar a gestdo da terapéutica
anticoagulante oral na fibrilhac&o auricular pds-cirurgia cardiotoracica.

Deste modo, foram formuladas quatro questdes de investigagéo:

1. Qual percentagem de pacientes prescritos com varfarina que demonstrou um tempo no
intervalo terapéutico superior a 65%, seis semanas ap0s a alta hospitalar?

2. Qual é a dosagem adequada de NACOs no periodo p6s-operatorio?
3. Qual é o momento ideal para iniciar terapéutica com NACOs no periodo pds-operatorio?

4. Os anticoagulantes orais foram descontinuados nos doentes que revelaram reversao para

ritmo sinusal seis semanas apos a alta hospitalar?

Assim, tendo como ponto de partida as questdes supracitadas, foram definidos os seguintes
objetivos especificos para este estudo:

i) Avaliar a eficacia da varfarina no periodo pés-operatério;

ii) Investigar as tendéncias e padrfes na pratica clinica em relacdo a NACOs (i.e., escolha

do NACO prescrito, dosagem, periodo pos-operatorio de iniciagéo terapéutica);

iil) Esclarecer as caracteristicas envolvidas na hipotese de considerar a reducédo da dose de
NACOs, bem como o prazo ideal para iniciar a terapéutica com estes farmacos no periodo

pds-operatorio;

iv) Identificar o nimero de doentes que revertem para ritmo sinusal (RS) seis semanas apos

a cirurgia cardiotorécica;

v) Analisar as taxas de descontinuacdo de anticoagulantes orais, quando é verificada a

reversdo para RS.

Métodos: Foi conduzido um estudo ambiespectivo em doentes que desenvolveram

fibrilhacdo auricular pos operatéria entre janeiro de 2016 e janeiro de 2017.

O estudo compreendeu duas fases distintas; Uma retrospetiva e uma prospectiva (desenho
ambiespectivo). As informacdes presentes nos registos médicos dos utentes submetidos a
cirurgia entre os dias 1 de janeiro de 2016 e 31 de janeiro de 2017 foram avaliadas
retrospectivamente para determinar a amostra de interesse para estudo com base nos

critérios de eligibilidade definidos. Foram igualmente consultados retrospectivamente os



registos de distribuicdo da farmacia e os relatorios de controlo de stocks para identificar
todos os doentes com prescricbes de varfarina ou novos anticoagulantes orais nas alas
cardiotoracicas durante o periodo de colecdo de dados. Foram assim constituidos dois
coortes de exposicdo, de acordo com o subgrupo farmacoterapéutico adotado (AVK vs
NACO).

Foram analisados os registos de prescricdo de farmacos e notas médicas eletrénicas, a fim
de selecionar de entre os pacientes prescritos com estes anticoagulantes orais, 0s que
foram dispensados do hospital com um diagnéstico confirmado de fibrilhagc&o auricular pos-
operatoria. Dados demogréficos, historial médico e estudos laboratoriais foram analisados.

Foram definidas como variaveis de interesse, os valores de tempo no intervalo terapéutico
especificamente para o grupo-varfarina; o NACO prescrito, respetiva dose e dia de inicio da
terapéutica no periodo pos-operatério para o grupo-NACO; CHA,DS,-VASc score, tendo
sido realizada a estratificagéo de risco para tromboembolismo e acidente vascular cerebral

para ambas as coortes através da analise dos fatores de risco individuais.

A fase prospetiva decorreu desde 31 de Janeiro até 28 de abril de 2017 e serviu para
recolher os dados das consultas de follow-up, realizadas em média cerca de seis semanas
apos cirurgia no Hospital St. Bartolomew. Através da consulta deste dados obteve-se assim
informagé&o sobre a reversdo para ritmo sinusal (ou n&do), a consequente descontinuicdo dos

anticoagulantes orais.

Os valores de International Normalized Ratio (INR) que estédo na origem do calculo do tempo
no intervalo terapéutico foram obtidos através de contactos estabelecidos com as clinicas de
anticoagulagédo onde estes utentes realizavam as mediacdes do INR. Estes valores foram
obtidos prospetivamente para os doentes que continuaram a terapia com varfarina e

consequente monitorizagdo de INR coincidente com a fase prospetiva do estudo.

Os dados recolhidos foram analisados recorrendo a estatistica descritiva univariada e
bivariada. Os dados discretos sdo apresentados como frequéncias absolutas e relativas,
enquanto que os dados continuos sédo apresentados através da tendéncia central e medidas
de disperséo, incluindo média, mediana e desvio padrdo. A analise bivariada serviu para
comparar as caracteristicas dos utentes das duas coortes de doentes expostas aos dois
diferentes tratamentos e verificar se as caracteristicas dos doentes, nomeadamente o seu
perfil de risco de AVC ou risco hemorragico, poderiam justificar a sua inclusdo num ou
noutro grupo farmacoterapéutico. Dado o tamanho amostral e a distribuicdo ndo-normal dos
dados, foram selecionados testes nao-parameétricos; o chi-quadrado e a sua extensao peloo

teste Exacto de Fisher foram utilizados para analisar dados categoricos e o teste Wilcoxon



Mann-Whitney para analisar dados continuos. O intervalo de confianga considerado foi de
95%. Todos os dados foram analisados usando o IBM Statistical Software Package for
Social Sciences (SPSS, versao 24).

O protocolo deste estudo foi aprovado pela Comisséo de Etica do Hospital St. Bartolomew,
sob o0 numero 8021.

Resultados: Sessenta e quatro utentes desenvolveram fibrilhacdo pds-operatoria, dos quais

39 (60.9%) e 25 (39.1%) foram medicados com varfarina e NACOs, respetivamente.

Foram obtidos 27 dados de valores de tempo no intervalo terapéutico (69% dos medicados
com varfarina), sendo que 14 doentes (52%) demonstraram valores de tempo no intervalo
terapéutico inferiores a 65%, refletindo fraco controlo e pouca eficacia da terapéutica

anticoagulante com varfarina.

No que concerne a iniciagcdo de NACOs no periodo pos-operatério, foi revelado que a
terapéutica com estes anticoagulantes teve inicio, em média, 8.36 + 3.74 dias apols
realizacdo do procedimento cirurgico.

Relativamente a reverséo para RS, 22 doentes (62.9%) do grupo da varfarina e 13 doentes
(65.0%) do grupo dos NACOs tinham revertido para RS seis semanas ap0s a alta hospitalar.
De entre estes doentes, um total de 14 (40.0)% discontinuou os anticoagulantes orais apos

confirmagao de ritmo sinusal.

Conclusfes: Alcancar um tempo no intervalo terapéutico superior a 65% revela-se
desafiante e dificil de alcancar no que diz respeito a terapéutica com varfarina, sendo tal
facto demonstrado pela proporcdo de pacientes que demonstraram valores que expressam
a baixa eficicia deste agente, ainda que eventualmente resultante da sua utilizacdo em
contexto real onde questdes associadas ao estilo de vida, inclusivamente alimentares e de
adesdo a terapéutica, poderdo influenciar profundamente a capacidade de autogestdo do

doente.

Deste modo, os anticoagulantes orais ndo antagonistas da vitamina K, iniciados oito dias
apés cirurgia cardiotoracica, podem constituir uma alternativa mais efetiva na
tromboprofilaxia associada a fibrilhagéo auricular. No entanto, serd prudente confirmar estes

dados em amostras de maior dimensao dadas as limitagdes deste exercicio académico.



Estudos adicionais devem igualmente ser realizados de modo a estabelecer a dose ideal,
bem como o periodo apropriado para iniciar a terapéutica anticoagulante com estes agentes
na fase aguda do pés-operatorio.

Palavras-chave: Fibrilhacdo auricular pds-operatéria, cirdrgia cardiotoracica,
anticoagulantes orais, varfarina, anticoagulantes orais ndo antagonistas da vitamina
K.



Abstract

Background: Oral anticoagulation is essential following post-operative atrial fibrillation.
Although warfarin is commonly used, its efficacy is dependent on the achievement of a time
in therapeutic range above 65%. Non-vitamin K oral anticoagulants are an alternative option,
however the optimal time to initiate post-operatively is unknown, due to ‘recent surgery' often

being cited as an exclusion criteria within phase Il clinical trials.

Purpose: To compare the management of oral anticoagulation for stroke prevention in
postoperative atrial fibrillation after cardiothoracic surgery.

Methods: An ambispective study was conducted at large tertiary centre analysing patients
that developed postoperative atrial fibrillation after cardiothoracic surgery from January 2016

to January 2017 reviewing both patient and surgical data.

Results: Sixty-four patients developed postoperative atrial fibrillation, of which 39 (60.9%)
and 25 (39.1%) were prescribed warfarin and non-vitamin K oral anticoagulants (NOACS),
respectively. 14 (51.9%) patients had a confirmed time in therapeutic range below 65%,
reflecting poor anticoagulant control with warfarin. NOACs were initiated on an average of
8.36 + 3.74 days post-operatively. 22 (62.9%) patients in the warfarin group and 13 (65.9%)
patients in the NOAC group were confirmed to be in sinus rhythm six weeks after discharge.
Among these patients, 14 (40.0%) stopped the anticoagulation after restoration of sinus

rhythm, of which were more likely to continue if were receiving a NOAC.

Conclusion: Whilst warfarin is commonly initiated for post-operative atrial fibrillation, a time
in therapeutic range below 65% for warfarin shows that acute optimal anticoagulation
management is difficult to achieve, especially for the short term patients that revert back in to
sinus rhythm. NOACs may possibly be a more effective alternative, initiating eight days post
operatively. However further studies need to be conducted to ensure optimal dose of these
agents as well as the ideal timeframe to initiate anticoagulation in the acute post-operative

phase.

Keywords: Cardiothoracic surgery, stroke prevention, post-operative atrial fibrillation,
non-vitamin K oral anticoagulants (NOAC), warfarin, oral anticoagulants
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ARISTOTLE

BID
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CABG
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Diabetes, Stroke (doubled), Vascular disease, Age 65—-74, and
Sex (female)

Cardiac failure, Hypertension, Age, Diabetes,Stroke (Doubled)
Confidence interval

Creatinine clearance

Cardiothoracic

Electrocardiogram/electrocardiography

European Heart Rhythm Association

Effective Anticoagulation with Factor Xa Next Generation in Atrial
Fibrillation

European Society of Cardiology

Glomerular filtration rate

Hypertension, abnormal renal/liver function (1 point each), stroke,
bleeding history or predisposition, labile INR, elderly (65 years),
drugs/alcohol concomitantly (1 point each)

Hepatic or renal disease, ethanol abuse, malignancy history, older
age 75, reduced platelet count/function/antiplatelet, rebleeding
risk (scores double), hypertension (uncontrolled), anaemia,
genetic factors, excessive fall risk, stroke history

International normalized ratio

Left ventricular ejection fraction

Mitral valve repair

National Health Service

National Institute for Care and Health Excellence

Non-vitamin K antagonist oral anticoagulant
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OAC

ORBIT AF

POAF
QD
RELY AF

ROCKET AF

SD
SPSS
SR
tAVR
TIA
tMVR
TTR

VKA

Oral anticoagulation/oral anticoagulant

Outcomes Registry for Better Informed Treatment of Atrial
Fibrillation

Postoperative atrial fibrillation

guaque die

Randomized Evaluation of Long-Term Anticoagulation Therapy
Rivaroxaban Once Daily Oral Direct Factor Xa Inhibition
Compared with Vitamin K Antagonism for Prevention of Stroke
and Embolism Trial in Atrial Fibrillation

Standard deviation

Statistical Package for the Social Sciences

Sinus rhythm

Tissue aortic valve repair

Transient ischaemic attack

Tissue mitral valve repair

Time in therapeutic range

Vitamin K antagonist
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Introduction

Postoperative atrial fibrillation (POAF) is defined as new onset of atrial fibrillation (AF)
(usually self-terminating) after major surgery, typically cardiac, in patients who were in sinus
rhythm before surgery and had no prior history of AF®. It develops in approximately 30% of
cardiothoracic surgical patients and it is associated with an increased risk of mortality and
morbidity, predisposes patients to a higher risk of stroke, requires additional treatment, and

increases the costs of the post-operative care.?

Thromboembolic events represent one of the most catastrophic complications of AF and
without anticoagulation the annual stroke risk is estimated to be between 1.9% and 18.2%
depending on comorbidities.® Based on this, anticoagulation is indicated to reduce the risk
of stroke and while deciding on the optimal anticoagulation strategy, the risk of bleeding in
these patients must be weighed against the potential benefit derived from decreasing the

stroke risk, and the usually self-limited nature of POAF.®

In this context, warfarin continues to be widely used in clinical practice and although it has
shown to reduce the risk of stroke by 60%", its efficacy is dependent on achieving a time in
therapeutic range (TTR) above 65%®, which it is proven to be challenging to attain. Further,
warfarin has multiple limitations related to its narrow therapeutic window combined with many
drug—drug and drug—food interactions, necessitating regular coagulation monitoring and dose

adjustments.®

In order to overcome some of these limitations, four non-vitamin K antagonists (NOACs) —
dabigatran, rivaroxaban, apixaban and edoxaban — have been approved as options for the
prevention of stroke and systemic embolism in patients with non-valvular AF."*9 These
agents have been demonstrated to be as safe and effective as warfarin® being now the

preferred option in european guidelines.®?

When compared to warfarin, NOACs offer several advantages with their rapid onset of
action, short half-life, less drug interactions, no dietary interaction, and fixed dose response
without the need for monitoring.*® However, the phase IlI clinical trials assessing their use in
AF excluded patients with recent surgery within 30 days."**” Consequently, the existing
guidelines on POAF management and stroke prevention for cardiac surgical patients are still
primarily extrapolated from studies involving nonsurgical atrial fibrillation patients."® As a
result, besides considerable variation among AF guidelines there is also a large gap
regarding practical guidance on an anticoagulation strategy for specific patients who develop

atrial fibrillation during the post-operative period. Notably, several questions remain

16



unanswered and uncertainty exists on several aspects, such as: the minimal duration of
POAF required to trigger initiation of OAC in the cardiac surgical population and more
specifically the ideal timeframe to initiate anticoagulant therapy with NOACs; the adequate
dose of NOACs in the postoperative period and if it is required dose adjustments in the acute
period after surgery, as well as the optimal duration for which anticoagulation must be
continued after cessation of POAF. Thus, precise practical guidelines in the early post-
operative period are imperative in order to take maximal advantage of these drugs, ensuring

optimal efficacy and safety.

Given the background, the present study, conducted at St. Barts Hospital in London, United
Kingdom, aims to address some of these key management questions for cardiac surgical
patients with POAF.

In this thesis some aspects of the state of the art of atrial fibrillation are stated in Chapter 1.
The context, objectives and research questions of this study are described in Chapter 2. The
methods used in this study are described in Chapter 3. The main results are presented in
Chapter 4. The discussion of the findings is presented in Chapter 5 and, finally, the main
conclusions are highlighted in Chapter 6.
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1. Atrial Fibrillation

1.1. Clinical types of atrial fibrillation

Based on presentation, duration and termination of the arrhythmia, AF can be divided into

five different patterns: First diagnosed, Paroxysmal, Persistent, Long-standing persistent and

permanent AF.®9

First diagnosed episode of AF

Paroxysmal
(<48h)

Persistent
(>7 days/requires CV)

Long standing
persistent
(>1 year)

Permanent
(accepted)

Figure 1.1 - Clinical patterns of atrial fibrillation

There are multiple potential mechanisms behind AF that can vary between patients showing
the same AF pattern, resulting in different clinical types of this arrhythmia. Hence,
considering some of the major drivers of AF, such as lifestyle factors, genetics or cardiac and
systemic comorbidities, as a result of different and not completely understood
pathophysiological mechanisms, it is possible to distinguish some of the clinical types of
AF®) (Table 1).
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Table 1 — Clinical types and presentation of atrial fibrillation (19)

AF Type Clinical Presentation

AF in patients with LV systolic or diastolic dysfunction, long-standing hypertension with
AF secondary to structural | |vH, and/or other structural heart disease.

heart disease The onset of AF in these patients is a common cause of hospitalization and a predictor of
poor outcome.

Patients with repetitive atrial runs and frequent, short episodes of paroxysmal atrial
Focal AF fibrillation. Often highly symptomatic, younger patients with distinguishable atrial waves
(coarse AF), atrial ectopy, and/or atrial tachycardia deteriorating in AF.

Polygenic AF AF in carriers of common gene variants that have been associated with early onset AF.

New onset of AF (usually self-terminating) after major surgery (typically cardiac) in patients

FREFEIEEUNE > who were in sinus rhythm before surgery and had no prior history of AF.

AF in patients with mitral
stenosis or  prosthetic
heart valves

AF in patients with mitral stenosis, after mitral valve surgery and in some cases other
valvular disease.

AF in athletes Usually paroxysmal, related to duration and intensity of training.

Monogenic AF AF in patients with inherited cardiomyopathies, including channelopathies.

AF denotes atrial fibrillation; LV, left ventricle, LVH left ventricular hypertrophy

1.2. Diagnosis and detection of atrial fibrillation

To date, there are many hundreds of thousands of patients with AF who are currently
unaware, untreated and at substantially elevated risk of suffering a stroke. The early
diagnosis of AF performs a vital role and is associated with an increased range of treatment
options, some of which have been demonstrated to eliminate AF permanently.?”

The current gold standard test used to detect AF is a 12-lead ECG interpreted by a
cardiologist. Other tests that can be used may involve alternative types of ECGs read by a
general practitioner (GP) in combination with preliminary pulse palpation carried out by a
healthcare professional.®

Guidelines suggest that the first step in AF detection should be pulse palpation, since the
presence of an irregular pulse is a clinical sign that can be quickly, simply and reliably elicited

in any healthcare situation*®?
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Moreover, pulse palpation is a vital opportunity to detect AF in general practice. Hence, one
way to improve the detection of AF is to identify opportunities in clinical practice to be
proactive in screening for AF, for example, by adding a simple pulse check to existing
protocols for established clinics such as hypertension, weight management, asthma, chronic
obstructive pulmonary disease (COPD), spirometry, cardiovascular and diabetes clinics.?

In fact, Screening for Atrial Fibrillation in the agEd (SAFE) study, reported that opportunistic
screening using pulse palpation in high-risk patients including the elderly, followed by
recording an electrocardiogram is as effective as systematic screening using ECG
interpretation.®” Identification of those with undiagnosed atrial fibrillation is important, as
these patients can receive treatment sooner if opportunistic case finding is undertaken using
manual pulse palpation in those presenting with symptoms commonly associated with atrial
fibrillation.*? In this context, NICE guidelines recommend performing manual pulse palpation
to assess for the presence of an irregular pulse that may indicate underlying atrial fibrillation
in people presenting with any of the following symptoms: breathlessness/dyspnea,
palpitations, syncope/dizziness, chest discomfort, stroke/transient ischemic attack.®)

When an irregular pulse has been detected, an ECG must be performed in all people,
whether symptomatic or not. Definitive diagnosis of AF thus requires rhythm documentation
using an electrocardiogram (ECG) showing the typical pattern of AF: Absolutely irregular RR
intervals and no discernible, distinct P waves®?

Paroxysmal AF may not be detectable unless an event is occurring at the time of the pulse
check or ECG. Therefore, detecting Paroxysmal AF is as important as detecting persistent
AF, but more challenging.®® Based on this fact, in people with suspected paroxysmal atrial
fibrillation undetected by standard ECG recording, recommendations rely on the use of 24-
hour ambulatory ECG monitor in those with suspected asymptomatic episodes or
symptomatic episodes less than 24 hours apart and on the use of an event recorder ECG in
those with symptomatic episodes more than 24 hours apart.®

Echocardiography has also an important role in the assessment of atrial fibrillation.
Transthoracic echocardiography (TTE) allows rapid, safe, relatively comprehensive
assessment of cardiac structure and function that can help to define the underlying aetiology
of AF and the risk of complications®”. Therefore it is recommended to perform a TTE when a
rhythm-control strategy that includes cardioversion is being considered; when there is a high
risk or a suspicion of underlying structural/functional heart disease that influences their
subsequent management or in whom refinement of clinical risk stratification for
antithrombotic therapy is needed.®

A more accurate evaluation of valvar lesions, especially prosthetic dysfunction, is possible by
Transoesophageal echocardiography (TOE) and alternative thromboembolic sources can be

readily identified, including complex atheroma of the ascending thoracic aorta and arch.®”
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Although this is a safe procedure, it is not indicated for all patients in AF, being generally
performed when TTE demonstrates an abnormality that warrants further specific
assessment; in whom TTE is technically difficult or of questionable quality and where there is
a need to exclude cardiac abnormalities for whom TOE cardioversion is being considered®
Figure 1 summarizes the basic steps referred in current guidelines as the standard care for
AF detection.

Person aged 18 or
over with

suspected AF

Pulse palpation

v

Electrocardiography

v

Echocardiography

v

MANAGEMENT

Figure 1 — Pathway for the
detection and diagnosis of atrial
fibrillation

1.3. Stroke and bleeding risk in atrial fibrillation

1.3.1. Clinical scores for stroke risk assessment: CHADS2 and CHA,DS>-VASc

Several recognized risk factors such as congestive heart failure, hypertension, advanced
age, diabetes, and previous stroke have been used to develop stroke risk stratification
schemes for AF, with CHAD, and CHA,DS,-VASc being the most commonly used to quantify
the risk of stroke in AF patients.®

The CHADS, Score was published in 2001 and it was formed by combining two other
preexisting stroke-risk schemes, Atrial Fibrillation Investigators (AFI)®® and Stroke
Prevention in AF (SPAF)®? schemes”. Including independent risk factors that were proven

to increase the risk of stroke, CHADS, was formed by assigning 1 point each for the
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presence of congestive heart failure, hypertension, age 75 or older and diabetes mellitus and
by scoring 2 points for previous stroke or transient ischemic attack.®”

Although the CHADS; scoring system provided a sensitive and easy way to predict the risk of
stroke in AF patients, the system placed a large number of patients in the low (score 0) and
intermediate (score 1) categories.®?

Therefore, in 2010, CHA,DS,-VASc Score was published with the rationale that other risk
assessment schema omit important risk factors, have low predictive ability, and categorize
too many patients as intermediate risk, leaving the choice of anticoagulant or antiplatelet
therapy to the discretion of the clinician.®® By reclassifying and incorporating additional new
risk factors not previously identified in CHADS,, CHA,DS,-VASc includes vascular disease
(prior MI, peripheral arterial disease, or aortic plaque), age 65—-74 and gender category
(female) in its scoring system.®

This score has showed an improvement in predictive value for thromboembolism over the
CHADS, schema, with low event rates in low-risk subjects and the classification of only a
small proportion of subjects into the intermediate-risk category.®¥

International guidelines recommend the use of CHA,DS,-VASc score to estimate the stroke
risk in AF patients. Furthermore, according to the guidance present in ESC guidelines a
CHA,DS,-VASc score of 1 or more for men, and 2 or more for women are a predictor for the
benefit of anticoagulation for these patients.®® The 2014 American Heart Association/
American College of Cardiology/ Heart Rhythm Society (AHA/ACC/HRS) guidelines also
endorse the use of this score to assess the risk of stroke and in this guidance OAC
prophylaxis is recommended for patients with a score of 1, whereas OAC use is a definite
recommendation for patients with a score of 2 or greater and for those with a history of stroke

or transient ischemic attack.®

. CHADS; CHAzDS;-VASC
Ll ey Score Score

Congestive heart failure/ left

A " 1 1
ventricular dysfunction
Hypertension 1 1
Age z 75 years 1 2
Diabetes mellitus 1 1
Stroke/transientischemic - 5

attack/thromboembolism

Vasculardisease (previous
myocardial infarction, peripheral NA 1
artery disease, aortic plaque)

Age 65-T4years NA 1

Sex category (female) NA 1
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1.3.2. Clinical scores for bleeding risk assessment: HEMORR2HAGES and
HAS-BLED

In the management of POAF and chronic AF, the risk of stroke must be balanced against the
risk of bleeding when considering anticoagulation strategies. ©¢?

With the aim of support clinical decision making regarding antithrombotic therapy for stroke
prevention and reduce the bleeding events in patients with AF, predictive models for bleeding
have been developed. These include HAS-BLED and HEMORR,;HAGES scoring systems.

In 2006, HEMORR,HAGES was proposed and combined several bleeding risk factors
previously identified: hepatic or renal disease, ethanol abuse, malignancy, older (age > 75
years), reduced platelet count or function, rebleeding risk, hypertension (uncontrolled),
anemia, genetic factors (CYP 2C9 single nucleotide polymorphisms), excessive fall risk
(including neuropsychiatric disease) and stroke. Based on the relative risks and the
predictable value of each factor, all bleeding risk factors weight 1 point, except for a prior

bleed that scores 2 points.®”

HEMORR:HAGES

Risk factor Score

Hepatic or renal disease (1 point

lor2
each)

Ethanol Abuse 1

Malignancy 1

Older age (>75 years) 1

Reduced plateletnumber or
function

Rebleeding 2

Hypertension 1

Anemia 1

Genetic factors 1

Excessive fall risk 1

Stroke 1

Figure 3 - HEMORR;HAGES Score for bleeding risk
assessment
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In 2010, a new practical risk score to estimate the 1-year risk for major bleeding was
developed and validated in a cohort of real-world 3450 patients with AF.®?

HAS-BLED score is a simple bleeding risk tool representing each of the following common
bleeding risk factors and assigning 1 point for the presence of each: hypertension
(uncontrolled systolic blood pressure >160 mm Hg), abnormal renal and/or liver function,
previous stroke, bleeding history or predisposition, labile INRs, elderly, and concomitant
drugs and/or alcohol excess. This score ranges from 0 to 9, with scores of 23 indicating high

risk of bleeding, for which caution and regular review of the patient are recommended.

Risk factor HAS-BLED Score

Hypertension 1

Abnormal liver or renal function

(1 pointeach) torz

Stroke 1

Bleeding 1

Labile INR 1

Elderly (> 65 years) 1

Drugs or Alcohol (1 point each) 1or?2

Figure 4- HAS-BLED Score for bleeding risk assessment

This score has been validated in several cohort studies and has shown to perform better in
predicting bleeding complications than other risk scores, also suggesting its powerful
predictive value for major bleeding risk prediction in high-risk AF.G%

In addition, HAS-BLED is more user friendly in comparison with other bleeding scores and is
made up of clinical information that is routinely available before therapy is initiated (with the
exception of INR values), thereby making it more clinically applicable.“?

The use of HAS-BLED score is recommended in the ESC guidelines as well as the Canadian
Cardiovascular Society guidelines and the 2014 NICE guidelines. The AHA/ACC/HRS
guidelines and the JCS guidelines 2014 have also introduced the specific contents of the
HAS-BLED score and implied the importance of the score.“?

Overall, bleeding risk schema offer a starting point for physicians to consider bleeding when
initiating or continuing long-term OAC in AF patients, and to think about potentially

correctable risk factors, for example, in the case of the HAS-BLED score, by treating
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uncontrolled blood pressure, improving anticoagulation control labile INRs (if on VKAS) or
stopping concomitant aspirin use.“?

1.4. Oral Anticoagulants for stroke prevention in Post-operative AF

1.4.1. Vitamin K Antagonist: Warfarin

For many decades, the vitamin K antagonists (VKAS) have been the only oral anticoagulant
drugs available for clinical use for the primary and secondary prevention of venous and
arterial thromboembolic events. VKAs may include warfarin, acenocoumarol, or
phenprocoumon, but warfarin is the most common oral vitamin K antagonist utilized
worldwide.“?

Warfarin is indicated for prophylaxis and treatment of venous thrombosis; prophylaxis and
treatment of thromboembolic complications associated with atrial fibrillation as well as for the
reduction in the risk of death, recurrent myocardial infarction, and thromboembolic events
such as stroke or systemic embolization after myocardial infarction.“®

Currently, the level of anticoagulation with warfarin is expressed as the International
Normalised Ratio (INR), which is derived from the ratio between the actual prothrombin time
and that of a standardized control serum.) Indeed, the efficacy of warfarin depends on
maintenance of the INR within the designated therapeutic range. For instance, the available
evidence indicates a higher incidence of ischemic stroke in patients with nonvalvular AF with
insufficient anticoagulation (INR<2), and a higher incidence of bleeding events in
overanticoagulated patients with nonvalvular AF (INR>3).“”) Therefore, based on achieving a
balance between stroke risk with low INRs and an increasing bleeding risk with high INRs, an
INR of 2.0-3.0 is the likely optimal range for prevention of stroke and systemic embolism in
patients with non-valvular AF®.

Therapeutic Window

»

Clinical events

Intensity of anticoagulation (INR) b2

Figure 5- Balancing the risk of VKAs therapy
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Time in Therapeutic Range (TTR) is also commonly used to evaluate the quality of warfarin
therapy and is an important tool for assessing the risks versus benefits of warfarin therapy.
TTR estimates the percentage of time a patient’s INR is within the desired treatment range or
goal and is widely-used as an indicator of anticoagulation control.“® Therefore, according to
NICE guidelines, a TTR below 65% is a reflection of poor anticoagulation control with
warfarin.® Additionally, based on evidence, once TTR falls below 40% there is no significant
difference in terms of overall mortality when comparing treatment with warfarin versus

treatment without warfarin (Figure 6).“9

1.0

g 0.9 Warfarin group

= — 71-100%

0 m— 61-70%

2 08 — 51-60%

= 41-50%

= 31-40%

= 07 —_— <30%

© ' Non warfarin
0.6

0 500 1000 1500

Survival to stroke (days)

Figure 6- Survival to post atrial-fibrillation stroke by level of INR control expressed in TTR.
Findings from Morgan CL et al. study assessing the outcomes associated with INR control in
a cohort of AF patients anticoagulated with warfarin.

Multiple meta-analyses of randomized and real-world studies have been performed in order
to estimate the quality of INR control in AF populations receiving VKAs.#"*%%) These meta-
analyses have demonstrated poor INR control with TTRs and proportion of INR
measurement in range typically below 60% and nearly twice the amount of time being spent
below versus above the therapeutic INR range.®? Moreover, TTR had a significant
relationship with adverse outcomes, including major haemorrhage and thromboembolic
rates, supporting the reporting of TTR as the optimal measure of INR control.®V

Based on its narrow therapeutic range and on the difficulty to attain a TTR above 65%,
warfarin requires regular coagulation monitoring and consequent dose adjustments in some
patients to keep the anticoagulation intensity within the therapeutic range. Furthermore,
control of INR is affected by a large number of problems inherent to vitamin K antagonists
that are heavily influenced by drug-drug and food-drug interactions, alcohol consumption,
hepatic dysfunction, genetic variation in enzyme activity, and dietary intake of vitamin K.

The combination of all these factors can have a significant impact on patients’ daily lives,
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such as considerable time spent in the clinic for coagulation monitoring and dietary

restrictions, all of which may reduce patients’ quality of life.©

1.4.2. Non-vitamin K Antagonist: NOACs

Although the efficacy of warfarin and other VKAs has been proven, the low and suboptimal
use has led to the development of NOACs®, overcoming some of the limitations with VKA
therapy and expanding the therapeutic options for primary and secondary stroke prevention
in patients with nonvalvular AF (NVAF)®°,

In simplified terms the NOACs act at either of two specific levels of the clotting cascade.
Dabigatran is a direct thrombin inhibitor, whereas apixaban, rivaroxaban and edoxaban are
direct factor X (Xa) inhibitors.®® Therefore, direct targeting of factor Xa or thrombin allows for
a rapid onset of anticoagulation effect, expected to begin two hours following the first dose;
as well as a fast onset of action with the loss of anticoagulant effect within 24 hours after
discontinuation of these drugs.®”

NOACSs have predictable pharmacokinetics and pharmacodynamics and a lower potential for
food and drug interactions. These agents can, therefore, be given at fixed dosing schedules
without the need for dietary restrictions or routine coagulation monitoring.©

All NOACs are partially eliminated via the kidney. Therefore, the assessment of kidney
function is important to estimate their clearance from the body.®® Based on these properties,
apixaban, edoxaban and rivaroxaban"®! are not recommended in patients with AF who
have CrCl <15 mL/min and dabigatran®® is contraindicated in patients with CrCl <30 mL/min.
However, there are no effectiveness and safety outcome data for NOACs in patients with
advanced CKD (CrCL<30 mL/min), and the current ESC Guidelines recommend against their
use in such patients.®®

NOACSs are also contraindicated in patients with mechanical heart valves. The outcomes of
the RE-ALIGN trial that assessed dabigatran vs. warfarin in patients with mechanical valves
reinforced the recommendations of the current guidelines against the use of NOACs in these
patients, since this trial had to be terminated prematurely due to an excess of
thromboembolic and bleeding events among patients receiving dabigatran (150, 220 or 300
mg twice daily).

NOACSs are all substrates of P-glycoprotein (Pgp), a transport protein present in enterocytes
and the liver which reduces the bioavailability of its substrates.®” Hence, even if the potential
for drug—drug interactions is less with NOACs compared to VKA, there is still a significant
potential for interactions and caution is required when they are coadministered with drugs

such as verapamil, amiodarone and dronedarone.®® By contrast, drug—food interactions are

27



not expected with the new anti-Xa anticoagulants as vitamin K intake does not influence their
mechanism of action.®”

Unlike VKAs, the main limitation of NOACs is the lack of available specific reversal agents.
Thus, specific reversal agents for NOACs are urgently needed especially in cases of

emergency surgery or life-threatening bleeding.®”

1.4.3. Current guidelines on the management of post-operative AF

In order to support clinicians in the management of atrial fibrillation, a multitude of evidence-
based guidelines has been created by major cardiovascular societies such as the Canadian
Cardiovascular Society (CCS), the European Society of Cardiology (ESC) and Heart Rhythm
Society (HRS) as well as the American College of Cardiology (ACC) and American Heart
Association (AHA)®Y,

Although, these societies have continued to publish updated recommendations regularly,
reflecting the rapid progress in AF understanding and therapeutic options, there is still a gap
regarding the use of OAC in POAF proving that more specific recommendations concerning
type, timing and duration of early postoperative anticoagulation deserve study and need to
be determined.

In fact, to date, a limited number of studies assessed anticoagulation in patients with POAF
and most of them were retrospective and had short-term follow up®?. Moreover, NOACs
have not been specifically tested in patients with POAF, as patients with recent cardiac
surgery were excluded in the large randomised trials of NOACs versus warfarin.®®

Although many of the recommendations of the various societies are similar, there are
important differences in the methodologies underlying their development and the specific
content.

Previous AHA/ACC guidelines stated that POAF lasting longer than 48 hours warranted
anticoagulation, but this recommendation was removed from the newest update.®”
Interestingly, the AHA/ACC/HRS guidelines published in 2014, only refer that it is reasonable
to administer antithrombotic medication in patients who develop postoperative AF, as
advised for nonsurgical patients.®

In contrast, in 2011, comprehensive CCS guidelines on the management of POAF were
published, stating that anticoagulation is recommended for patients with AF prolonged for
more than 72h, and also, once initiated, anticoagulation should be continued for six weeks.®®
CCS |justifies this guidance, mentioning that this recommendation places a higher value on
minimizing the risk of thromboembolic events and a lower value on the potential for

postoperative bleeding. Because the risk of postoperative bleeding decreases with time, the
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benefit-to-risk ratio favours a longer period without anticoagulation in the postoperative
setting than that suggested in other settings.

In 2014, AATS published new guidelines providing a range of on the prevention and
treatment of AF for thoracic surgical procedures. This evidence-based guideline has more
specific recommendations regarding anticoagulation in the postoperative period, not only
referring that anticoagulation should be considered if POAF last for more than 48h, but
having also in consideration the features involved in the choice of the oral anticoagulant in
this setting.®”

The ESC guidelines for the management of atrial fibrillation published in 2010 recommend
that anticoagulation medication for POAF should be considered when the duration of AF is
superior to 48 hours. This guidance also refers that if sinus rhythm is restored successfully,
duration of anticoagulation should be for a minimum of 4 weeks but more prolonged in the
presence of stroke risk factors.®®

In 2016, ESC released the updated guidelines and differently from the previous guidance,
the recommendation on anticoagulation therapy for POAF present in this document only refer
that long term anticoagulation should be considered in patients with AF after cardiac surgery
at risk for stroke, considering individual stroke and bleeding risk.®®

Moreover, since there are no randomized, controlled clinical trials that specifically address
the problem of anticoagulation therapy for the POAF, recommendations in regard to
preference for VKA or NOACs and criteria for anticoagulation are based on the established
therapy for nonsurgical situations modified by the potential risk of bleeding in the
postoperative patient.©®

In this context, based on the absence of specific guidelines from professional societies,
Hospitals and healthcare professionals can play an important role in the development of

institutional-level policies for the management of POAF in surgical patients.
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Table 2 — Guidelines for the management of AF: Recommendations for post-operative atrial fibrillation

Issuing Organization

American Heart
Association/American
College of Cardiology/
Heart Rhythm Society

(AHA/ACC/HRS)

Year

2014

Recommendations for POAF

It is reasonable to administer antithrombotic
medication in patients who develop postoperative AF,
as advised for nonsurgical patients

Class

A

Level

European Society of
Cardiology

(ESC)

2010

Unless contraindicated, antithrombotic/ anticoagulation
medication for post-operative AF should be considered
when the duration of AF is >48 h.

A

If sinus rhythm is restored successfully, duration of
anticoagulation should be for a minimum of 4 weeks
but more prolonged in the presence of stroke risk
factors.

A

2016

Long-term anticoagulation should be considered in
patients with AF after cardiac surgery at risk for stroke,
considering individual stroke and bleeding risk.

A

Canadian
Cardiovascular Society

(cCs)

2011

We suggest that consideration be given to
anticoagulation therapy if postoperative continuous AF
persists for > 72 hours. This consideration will include
individualized assessment of the risks of a
thromboembolic event and the risk of postoperative
bleeding.

Conditional
recommendation

Low-quality
evidence

American Association
for Thoracic Surgery

(AATS)

2014

Anticoagulation within the first 48-hrs of POAF should
be considered based on the CHA;DS,-VASc risk score
of the patient for stroke weighed against the risk of
postoperative bleeding.

For effective anticoagulation, an INR range of 2—3,
with a target of 2.5, for warfarin is recommended
unless otherwise contraindicated.

New oral anticoagulants (Dabigatran, Rivaroxiban,
Apixiban) are reasonable as an alternative to warfarin
for patients who do not have a prosthetic heart valve,
hemodynamically significant valve disease, and/or
severe renal impairment or risk of Gl bleeding.

1A

New oral anticoagulants should be avoided for patients
at risk for serious bleeding (including gastrointestinal
bleeding) as they cannot be readily reversed.
However, their use may be recommended in situations
where achievement of a therapeutic INR with warfarin
has proved to be difficult.

It is reasonable to continue anticoagulation therapy for
4 weeks after the return of sinus rhythm because of
the possibility of slowly resolving impairment of atrial
contraction with an associated ongoing risk for
thrombus formation and for delayed embolic events.

A

AF denotes atrial

fibrillation;

CHA>DS,-VASC,

Congestive heart failure or left ventricular dysfunction,

Hypertension, Age 275 (doubled), Diabetes, Stroke (doubled)-Vascular disease, Age 65-74, Sex category
(female); INR, International Normalized Ratio.
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1.5. Pharmaceutical Intervention: The Role of the Clinical Pharmacist

The Department of Health report included oral anticoagulants as high risk medicines, based
on repeated serious errors that occur with these drugs, emphasising the particular effort that

needs to be made in order to improve medication safety.®®

In fact, in primary care, anticoagulants are one of the classes of medicines most commonly
associated with fatal medication errors. A study conducted in Denmark with the purpose to
describe the severity of adverse medication incidents caused by oral anticoagulants in
hospitals showed that all fatal and almost all serious adverse medication incidents were
associated with the prescribing phase of the medication process. In addition, this study also
showed that during admission and surgery, prescribing excess anticoagulant was the most
frequent problem and, on the other side, during discharge, prescribing insufficient

anticoagulant was the most frequent problem.

Every day in the hospital setting, pharmacists are involved in several aspects of patient care
from providing dose recommendations and adjustments, interpreting laboratory results,

checking for drug interactions, and providing education to patients and caregivers."

In the context of anticoagulant therapy, pharmacists play an integral role as members of a
multidisciplinary team, not only by ensuring that patients receive the correct drug and dose in
a timely manner, but also by considering patient factors such as renal and hepatic
dysfunction.”® Assessing drugs that can predispose the patient to a greater risk of adverse
effects as well as screening for drug-drug interactions is also essential, as many medications
used in the treatment of AF have narrow therapeutic indexes and the potential to cause

serious adverse events.™

In the UK, when commenced on anticoagulants, all patients are given a pack called Oral
Anticoagulant Therapy: Important information for patients, which include general information
and practical advice. Patient counselling is provided by the clinical pharmacist before
anticoagulant therapy is commenced and prior to hospital discharge as well as on their first
visit to the anticoagulant clinic.” During patient counselling, the pharmacist discusses with
the patient the contents and purpose of the anticoagulant therapy information pack and

drawing attention to the following points7+7:

e The indication for which the anticoagulant has been started and the expected
duration of treatment;
e The dose of anticoagulant to take on discharge;

e What to do in case of missed dose;
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e The importance of adherence;

¢ When to seek medical attention;

e Potential drug interactions and adverse effects;

e For patients prescribed warfarin: The need for regular blood tests as well as dietary

advice.

A study conducted with the aim to investigate the effect of pharmacists counselling on the
warfarin knowledge revealed that it improves following pharmacist verbal counselling.®
Notably, warfarin is proven to be safely used more likely by patients who are aware of the
potential for drug interactions, understand the rationale for monitoring, and can identify the
symptoms of warfarin toxicity. Patient counselling is thus one of the most important fields of
action performed by clinical pharmacists since they are uniquely trained to discuss

medications with patients.

Additionally, pharmacists also have a role in outpatient anticoagulation clinics, including "

¢ Consulting with individual patients after the measurement of their INR;

e Adjusting doses of anticoagulants in response to INR and changes in the patient's
drug regimen or state of health;

e Promoting concordance with treatment and a healthy lifestyle while taking therapy;

¢ Communicating with other healthcare professionals and referring difficult cases to a

member of the medical team.

In this context, several studies assessed the impact of pharmacist-managed anticoagulation
clinics, showing that pharmacists impact positively warfarin management leading to better
INR control and reduced rates of thromboembolic complications compared with standard
care.(8%0

Multiple factors are pointed out in order to explain the positive impact of pharmacist in
anticoagulation clinics, such as: their higher knowledge of pharmacokinetics and drug -
interactions with anticoagulants; a wider appreciation of non-prescribed treatments, such as
over-the-counter and herbal remedies, effective link between inpatient and outpatient care

provided by the clinical pharmacy team*"”

In the case of NOACs, a study published in 2015 suggests that although monitoring is not
required, pharmacists have a critical role to play in NOACs adherence. This study showed
that the percentage of adherent patients was higher at sites that performed appropriate
patient selection, pharmacist-driven patient education and pharmacist-led adverse event and

adherence monitoring.
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According to World Health Organization (WHO) and International Federation of Pharmacy
(FIP), “keeping up to date both scientifically and professionally is probably the most important
demand throughout the career of a pharmacist. As the role of the pharmacist evolves and
becomes more focused on pharmaceutical care, there is a need for greater involvement by
the pharmacist in the outcome of drug therapy and the management of the individual
patient’s medicines. In addition, the pharmacist is also facing new opportunities in all fields of
pharmacy as well as an explosion in the amount of new medicine information that is
available”.®? In this sense, this statement reiterates and reinforces the truly importance of
pharmacists to keep up to date in what concerns the evolution of anticoagulant strategies in
the context of atrial fibrillation as well as to be aware of their important role that is proven to
positively impact patient outcomes, not only in the hospital setting but also in community

pharmacy.
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2. Context, objectives and research questions

This study took place at St. Bartholomew’s Hospital in London, United Kingdom. This tertiary
care Hospital is one of the five hospitals integrating Barts Health NHS which provides care to
2.5 million patients in this city.®

St Bartholomew's Hospital is a leading, internationally renowned teaching hospital and since
2015, is home to the Barts Heart Centre, the largest cardiac centre in the UK and Europe’s
largest arrhythmia service. According to the available data, this Centre is currently treating
over 5,000 patients a month and performs about 150 intervention procedures, 50
cardiothoracic surgical procedures and 3,500 outpatient appointments and diagnostics per
week.®

By performing such a high number of cardiothoracic surgeries, postoperative atrial fibrillation
is a constant condition among St. Barts’ patients for whom oral anticoagulation therapy
performs a vital role for stroke prophylaxis. Although warfarin has been the preferred therapy,
the emerging NOACSs require reconsideration of current treatment practices. This also leads
to a need of a better understanding on how to combine a patient’s stroke risk with the
prescription of the optimal anticoagulant treatment. Moreover, the inconsistency and
diversified recommendations observed in current guidelines on the management of
postoperative atrial fibrillation as well as the exclusion of patients undergoing surgery within
30 days from the phase IlI clinical trials ®" assessing the use of NOACs in atrial fibrillation,
supports the need of clarifying the factors that should be considered in the decision-making
process of OAC prescription in the postoperative period.

Therefore, the purpose of this study is to compare the management of the oral
anticoagulants and to assess the control of International Normalized Ratio for stroke

prevention in postoperative atrial fibrillation after cardiothoracic surgery.

On this basis, four research questions were formulated:
1. What percentage of patients prescribed warfarin reached a Time in Therapeutic
Range above 65%, six weeks post discharge?
What is the appropriate dosing of NOACs post-operatively?
What is the ideal time to initiate therapy with NOACs post-operatively?
For patients who have shown restoration of sinus rhythm at follow-up appointment,
was the oral anticoagulation therapy discontinued?
These research questions will be answered sequentially as data is analysed (section 4 of the

monograph).
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The specific objectives of this research are to:

i) Assess warfarin management in the postoperative period;

i) Investigate the tendencies and patterns in clinical practice regarding the prescription
of Non-vitamin K Antagonist Oral Anticoagulants (i.e. choice of NOAC prescribed,
dosage, postoperative period of therapy initiation);

iii) Clarify the features involved in the hypothesis of considering dose reduction of non-
vitamin K oral anticoagulants as well as the ideal timeframe to initiate the therapy with
these medicines in the postoperative period;

iv) Identify the number of patients that revert back to sinus rhythm (SR) 6 weeks
following cardiothoracic surgery;

v) Analyse discontinuation rates of oral anticoagulants, when restoration of sinus rhythm

is attained.

In the framework of Erasmus Programme, this project was developed during the three
months in which | had the opportunity to integrate the Department of Pharmacy of St.
Bartholomew’s Hospital. This research was suggested to me by this department’s head, with
the aim of enhancing knowledge regarding optimal anticoagulant treatment. Ultimately, the
project’'s aim was to optimize effectiveness and safety of these drugs. Moreover, reflecting
the important role of pharmacists as part of a multidisciplinary team of healthcare
professionals, this project intended to promote the discussion with surgeons, general
practitioners and nurses concerning the potential of future practice changes to ensure the
management of atrial fibrillation after surgery, by providing these patients the best possible

care.
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3. Methods

3.1. Study design

This study was conducted at the large tertiary centre, Barts Heart Centre in London, United
Kingdom between January 2017 and April 2017.

An ambispective study design was used in order to compare warfarin to non-vitamin K oral
anticoagulants in what concerns optimal stroke prevention management in patients that
developed postoperative atrial fibrillation after undergoing cardiothoracic surgery.

The study comprises two different phases; one retrospective and one prospective
(ambispective design). Information from medical records related to the patients who
underwent surgery between the 1% of January 2016 and the 31* of January 2017 were
assessed retrospectively. The prospective phase included dates beyond this period as
contacts were made with patients still being followed-up, until the end of the internship
period, ie, 28" of April 2017 (Figure 7).

This study was approved by the Ethic Committee of the Hospital, under the protocol number
8021.

R P
G e e . >
January January April
2016 2017 2017

Figure 7-Study design. R denotes Retrospective phase; P Prospective phase

3.2. Participants

We identified all cardiothoracic surgery patients who developed postoperative atrial fibrillation
and initiated anticoagulant therapy with either warfarin or a NOAC between the 1% of
January, 2016 and the 31* of January, 2017.

Eligible patients were required to be at least 18 years of age with documented diagnosis of
postoperative atrial fibrillation and oral anticoagulation treatment prescribed at discharge.

Patients were excluded if they had any mechanical heart valve replacement procedure
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performed; if they discontinued treatment; if the follow-up information could not be assessed
or if the data documenting the medicines prescribed at the time of discharge were not
available.

A priori sample size estimation was not performed as we were unable to include more
patients than those physically existing in this centre. We have considered more appropriate
instead to determine a posteriori the power associated with the sample obtained.

Patients prescribed OAC
after Cardiothoracic
surgery (n=339)

Excluded (n=275)

- Mechanical Heart Valves (n=158)
- Diagnosis of AF prior to CT surgery (n=77)
j{ - Discontinuation of treatment (n=4)

- OAC prescribed for other indication (n=30)
- Documentation missing (n= 6)

Study patients
(n=64)

|

Warfarin-group NOAC-group
(n=39) (n=25)

|
| |

Apixaban Rivaroxaban
(n=7) (n=18)

Figure 8-Patient Flow Chart.
64 patients were included in this study, including 39 patients in the warfarin-group and 25 patients in the
NOAC-group.

3.3. Data collection

3.3.1. Data sources

Pharmacy dispensing records and stock control reports were used to identify all patients
prescribed warfarin or NOACs on the cardiothoracic wards during the period of data
collection.

Medication prescription charts and electronic medical notes were accessed in order to select

among patients prescribed these medicines, and discharged from hospital with a confirmed
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diagnosis of postoperative atrial fibrillation. Patients’ demographics, medical history and

laboratory studies were collected and analyzed.

3.3.2. Variables of interest

CHA,DS,-VASc score was determined for all patients, considering the individual risk factors
for this score, based on the information available in medical records and prescription charts.
Specifically for patients prescribed warfarin, International Normalized Ratio (INR) values
were obtained by contacting the Anticoagulation Clinics where these patients had been
followed and monitored. In view of assessing anticoagulation control with warfarin, the
percentage of time a patient spent within the therapeutic range (TTR) was estimated,
assuming that the difference in INR values between two consecutive measurements was
linear, according to the Rosendaal Method®®.

For both cohorts, we assessed follow-up details, based on the cardiothoracic follow-up
appointment arranged approximately six weeks after surgery, in order to determine the
percentage of patients that had reverted back to sinus rhythm (SR) as well as the percentage
of patients in this situation that had instructions to stop the oral anticoagulant.

3.3.3. Data collection tools

For the purpose of data collection we developed the Audit Tool presented in the appendix A,
in which data on age, sex, date and type of surgery was collected. Considering the potential
of each parameter to contribute to the purpose of this study, we calculated creatinine
clearance (CICr), estimated by the Cockcroft-Gault formula®; we collected data on the
concomitant use of other medications and also patients’ weight, since all of the four NOACs
have recommendations on dose reduction considering these factors.®®

Although this study is not looking directly for safety outcomes, we considered relevant to
register significant events observed after initiating therapy, hence we also collected
information of eventual bleedings or thromboembolic events, in the cases where this
information was signaled in medical records or patients’ charts.

Specifically for patients prescribed a NOAC, we collected the information on the NOAC
prescribed, day of initiation post-surgery and the dosage regimen.

Finally, we assessed cardiothoracic follow up details, by collecting data on the time after
surgery that the cardiothoracic follow-up appointment takes place; if in this appointment it is

shown the maintenance of atrial fibrillation or the reversion to sinus rhythm and, when sinus
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rhythm is shown in the ECG, if the indication for the patient is to stop the oral anticoagulant

or to continue the medicine.

3.3.4. Data analysis

The collected data were analyzed using descriptive statistics. Discrete data are presented as
absolute and relative frequencies, whereas continuous data are presented using central
tendency and dispersion measures including mean, median and standard deviation. Bivariate
analyses were also considered to compare the characteristics of patients in the two cohorts
and ascertain if there were differences that could justify their inclusion in one or the other
prescribing group. Given the sample size and non-normality data distribution, non-parametric
tests were chosen; the chi-squared and the Fisher's Exact test were used to treat categorical
data and the Wilcoxon Mann-Whitney test to treat continuous data. The confidence interval
considered was 95%. All data was analysed using the IBM Statistical Software Package for
Social Sciences (SPSS, version 24).
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4. Results

4.1. Patient Baseline Characteristics

This study included 64 patients that developed atrial fibrillation after cardiothoracic surgery.
Overall, 52 patients were male (81.3%) and the mean age of patients was 71.0 = 10.3 years.
The mean CHA,DS,-VASc score was 3.2 = 1.5. The highest proportion of the study
population, corresponding to 15 patients (23.4%), has shown a CHA,DS,-VASc score of 3.
Three patients (4.7%) have shown a score of O; six patients (9.4%) had a score of 1; 12
patients (18.8%) have shown a score of 2; whereas 14 patients (21.9%) had a score of 4 and
also 14 patients (21.9%) patients have shown a score equal or above 5

Risk factors were analysed with vascular disease and hypertension being the predominant
comorbidities with 44 (68.1%) and 43 patients (67.2%), respectively, exhibiting these
conditions. Nine patients (14.1%) had diabetes mellitus and three patients (4.7%) have had a
previous Stroke/ TIA/ thrombo-embolism.

Among these patients, 39 (60.9%) were prescribed warfarin and 25 (39.1%) were prescribed
a NOAC for stoke prophylaxis. In terms of concurrent antiplatelet therapy, half of the patients
(n=32) were taking aspirin; seven (10.9%) were taking clopidogrel and two patients (3.1%)
were taking both aspirin and clopidogrel simultaneously with the prescribed anticoagulant.
The most common surgical operation was CABG, with 24 patients (37.5%) undergoing this
cardiothoracic procedure and fourteen patients (21.9%) being submitted to CABG in

association with another procedure (Table 3).
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Table 3- Demographics, Medical History and Laboratory studies

Overall Warfarin NOAC

(n=64) (n=39) (n=25)
Age, yr ¥
Mean + SD 70.98 + 10.27 72.62 +8.08 68.44 £ 12.74
Median 72 76 71
Interquartile Range 42-89 52-85 42-89
?:;'arl‘e(%) ¥ 12 (18.8) 8 (20.5) 4 (16.0)
Male 52 (81.3) 31 (79.5) 21 (84.0)
Type of surgery, n (%)
CABG 24 (37.5) 17 (43.6) 7 (28.0)
Tavr 10 (15.6) 8 (20.5) 2 (8.0)
Tmvr 2(3.1) 1(2.6) 1 (4.0)
MV Repair 2(3.1) 0 (0.0) 2 (8.0)
CABG + other (combination) 14 (21.9) 7 (17.9) 7 (28.0)
Other 12 (18.8) 6 (15.4) 6 (24.0)
CHA2DS;,-VASc Score, n (%) £
0 3(4.7) 1(2.6) 2 (8.0)
1 6 (9.4) 2 (5.1) 4 (16.0)
2 12 (18.8) 8 (20.5) 4 (16.0)
3 15 (23.4) 8 (20.5) 7 (28.0)
4 14 (21.9) 10 (25.6) 4 (16.0)
25 14 (21.9) 10 (25.6) 4 (16.0)
Mean + SD 3.19+1.53 3.42 +1.48 279 +1.54
Median 3 4 3
Comorbidities/ Risk factors, n (%)
Vascular disease 44 (68.8) 28 (71.8) 16 (64.0)
Hypertension 43 (67.2) 27 (69.2) 16 (64.0)
Diabetes mellitus 9 (14.1) 9 (23.1) 0 (0.0)
Previous stroke/ TIA/ thrombo-embolism 3(4.7) 2(5.1) 1(4.0)
Renal Function, eGFR (ml/min) %
Mean + SD 69.22 + 23.47 68.03 £ 22.21 71.08 + 25.66
Median 74.5 72.0 79.0
Concomitant Antithrombotic medication, n (%)t
Aspirin 32 (50.0) 22 (56.4) 10 (40.0)
Clopidogrel 7 (10.9) 5(12.8) 2 (8.0)
Aspirin + Clopidogrel 2 (3.1) 1(2.6) 1 (4.0
Left Ventricular Ejection Fraction, n (%)~ t
Preserved (250%) 32 17 (45.9) 15 (60.0)
Mid-range (40-49%) 23 16 (43.2) 7 (28.0)
Reduced (<40%) 7 4(10.8) 3(12.0)

CABG denotes coronary artery bypass graft; tAVR, tissue aortic valve replacement; tMVR, tissue mitral valve
replacement; MV Repair, mitral valve repair; TIA, transient ischaemic attack; CHA;DS,-VASc, Congestive heart
failure or left ventricular dysfunction, Hypertension, Age =75 (doubled), Diabetes, Stroke (doubled)-Vascular
disease, Age 65-74, Sex category (female); eGFR , estimated glomerular filtration rate.

" Left ventricular ejection fraction was classified based on 2016 European Society of Cardiology (ESC) guidelines
for Heart Failure™?

T p = 0.05 for the between-group comparison.
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4.2. KEY QUESTION 1: What percentage of patients prescribed warfarin
has shown a Time in Therapeutic Range above 65%?

For patients prescribed warfarin, the time they spent in the target INR range (i.e. 2.0-3.0) was
measured by the percentage of time in therapeutic range (TTR) at six weeks post discharge.
Patients were stratified according to their time in range: equal or above 65%; between 64-
41% and equal or below 40%.

TTR values were obtained for 27 patients, corresponding to 69.2% of the total of patients of
warfarin-group. In this study, 51.9% of patients taking warfarin have shown a TTR below
65%, reflecting poor anticoagulation control and 25.9% had values below 40% (Figure 9).
The median TTR was 60% and the mean time in range was 61.6% during the first six weeks

of treatment.

100,0%

80,0%

60,0% 48,1%
(n=13)

% Patients

40,0%

20,0%

0,0%
<40% 41-64 % > 65%

% TTR

Figure 9- Percentage of Time in Therapeutic Range in patients on warfarin
therapy.
Proportion of patients who have shown therapeutic and subtherapeutic
percentages of time in therapeutic range, considering a target INR range of 2.0 to
3.0.
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Figure 10 compares the mean TTR obtained in this study with the mean TTR published
in the four phase Il clinical trials assessing the use of NOACs in AF®*", This graph

shows no discrepancy between the mean

TTR obtained in these trials and the mean

TTR obtained in this study, suggesting that poor anticoagulation control with warfarin

constitutes a common factor in several studies comparing the use of warfarin with

NOACSs in atrial fibrillation.

66%

64%

62%

60%

58%

% TTR (mean)

56%

54%

52%

50% -

55%

65%
64%

62%
62% °

mROCKET AF

u Barts Heart Centre

= ARISTOTLE
RELY AF
ENGAGE

Figure 10- Comparison of the mean time in therapeutic range between

Barts Heart Centre and phase lll clinical trials assessing the use of NOACs

in Atrial Fibrillation.
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4.3. KEY QUESTION 2: What is the appropriate dosing of NOACs post-
operatively?

Among 25 patients receiving therapy with a NOAC, 18 were prescribed rivaroxaban whereas
seven were prescribed apixaban. There were no records of patients prescribed with either
Dabigatran or Edoxaban, although both of them integrate the British National Formulary
(BNF) as well as the local hospital formulary®”. Figure 11 shows the overall NOACs dose
regimens. The standard dose regimens are 20mg once daily for rivaroxaban and 5mg twice
daily for apixaban. Low dose regimens are 15mg once daily of rivaroxaban and 2.5 mg twice
daily for apixaban. Of the 18 patients prescribed rivaroxaban, 15 (83.3%) were prescribed
the standard dose of 20 mg once daily, while 3 (16.7%) were receiving the lower dose. A
much lower proportion of patients prescribed apixaban were recommended the standard
dose regimen (42.9%) and the remaining 57.1% were prescribed the lower dose of 2.5 mg

twice daily.
16 - 83.3%
14 -
12
2 10
2 m Apixaban
g. 8 mRivaroxaban
—
5]
s &
= 57.1%
4 4 42.9% 16.7%
2 _ .
0 i
Lower Dose Standard Dose Lower Dose Standard Dose
2.5mgBID 5mg BID 15 mg QD 20mg QD

Figure 11- Dosing regimens of NOACs.
BID denotes twice-daily regimen; NOAC non-vitamin K oral anticoagulants; QD
once-daily regimen.
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4.4. KEY QUESTION 3: What is the ideal time to initiate therapy with
NOACs post-operatively?

Fourteen patients (56%) initiated therapy between 96h and 1 week post-surgery,
whereas ten patients (40%) started therapy at least one week after surgery and one
patient (4%) was started on a NOAC on day 2 post operatively. Overall, NOACs were
initiated on average 8.36 + 3.74 days post-operatively, with a minimum of two days and a

maximum of 17 days between surgery and the initiation of therapy (Figure 12).

=

0%(n=10)

> 1 week after surgery

56% (
> 96 h - 1 week after surgery

48-96 h after surgery

14% (n=1)
24-48 h after surgery [l

<24 h after surgery

0% 10% 20% 30% 40% 50% 60%

Figure 12- Initiation time of therapy with NOACs after cardiothoracic surgery.
Adapted from European Heart Rhythm Association (EHRA) Survey, 2016.
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4.5. KEY QUESTION 4: For patients who have shown restoration of sinus
rhythm at follow-up appointment, was the oral anticoagulation
therapy discontinued?

Follow up details of cardiac rhythm were unknown for four patients from the warfarin-group
and five patients from the NOAC-group.

In the warfarin-group, sinus rhythm had been restored in 22 patients (63%), whereas, in the
NOAC-group 13 patients (65%) have shown to be back in to SR at the cardiothoracic
appointment (Figure 13A). This difference, was however non-significant (p=0.05).

Overall, 40% of patients were advised to stop oral anticoagulation when sinus rhythm was
restored. Among patients taking warfarin, 11 (50%) have stopped the oral anticoagulant
when back to sinus rhythm. A higher percentage of patients from the NOAC-group remained
on anticoagulation therapy, with three patients (23%) of patients discontinuing the therapy
after restoration of sinus rhythm (Figure 13B). Although the difference observed was
statistically non-significant (p=0.05), there is an apparent tendency of a higher
discontinuation rate among warfarin-users when sinus rhythm is restored.

In patients in whom oral anticoagulation was discontinued, the mean CHA,DS,-VASc Score

was 3.5 + 1.6 for the warfarin-group and 2.7 + 1.4 for the NOAC-group.

100,0% A 100% B
80,0% 63%  B85% 80%
(n=22) (n=1 3) 50%
0, {1} —_
60,0% 37% 5% 60% (n=11)
40,0% (n=13) (n=7) 40% 23%
(n=3)

20.00& 200/[0 .

0,0% 0%

AF SR AC stopped
Warfarin mNQAC Warfarin mNOAC

Figure 13- Restoration of sinus rhythm and discontinuation of anticoagulant therapy.
(A) Proportion of patients who have shown to be in sinus rhythm and in atrial fibrillation at the cardiothoracic

follow up appointment;
(B) Percentage of patients advised to discontinue oral anticoagulant therapy after restoration of sinus rhythm.

AC anticoagulant therapy; AF atrial fibrillation; SR sinus rhythm.
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5. Discussion

Although warfarin remains the most prescribed oral anticoagulant in clinical practice, the
achievement of a TTR above 65% and the maintenance of an appropriate level of
anticoagulation continue to be one of the biggest challenges when prescribing this drug.

The quality of anticoagulation control with warfarin is commonly expressed as the average
TTR, i.e. maintaining an international normalized ratio (INR) between 2.0 and 3.0 ®®. As a
consequence, the time a patient spends within the target range has a profound impact on the
effectiveness of warfarin to prevent stroke and a poor warfarin management can be harmful
to the patient, being associated with adverse outcomes, such as major haemorrhage and
thromboembolic events.®Y In this study, 51.9% of patients taking warfarin have shown a TTR
below 65% 6 weeks post-operative, reflecting poor anticoagulation control. Another 25.9% of
patients had values below 40% for whom, based on evidence, there is no significant
difference in terms of overall mortality when comparing treatment with warfarin versus

treatment without warfarin®®

The mean time spent in range among warfarin users observed in this study is consistent with
the findings of the phase lll trials assessing the use of the four NOACs in AF, with all of them
showing TTR values below 65% for the comparison group on warfarin.®>*"% |ndeed, the
finding of relatively poor anticoagulation control among warfarin users has been reported in
several studies. A systematic review which included a total of 38 articles assessing
anticoagulation control has shown that only 15% of the reviewed articles had reported both
TTR and INRs in range.®” Another study looking at patients with a diagnosis of AF in the UK
was also consistent with the correlation between TTR, the risk of stroke and mortality rates,
demonstrating that warfarin users who spent at least 70% of time within range had the

largest reduction in the risk of stroke and had shown lower mortality rates.”

Other relevant question is whether patients in the trials on NOACs had an increased risk of
stroke when warfarin was initiated after randomization in warfarin-naive patients. In the
ARISTOTLE trial, the stroke rate per 100 patient-years among warfarin-treated patients in
the first 30 days was higher in the warfarin-naive (5.41) than the warfarin-experienced (1.42)
groups [hazard ratio (HR) 3.8]. The stroke rates were similar in the apixaban treated
population regardless of prior warfarin status. In RE-LY, the risk of stroke in the first 30 days
was 0.12% for the pooled dabigatran groups and 0.26% for warfarin (odds ratio 2.23, 95%
confidence interval 0.81-6.15) in the warfarin-naive population, a pattern was not seen in the
warfarin-experienced group. In ROCKET-AF, the stroke rate per 100 patient-years in

patients treated with warfarin compared with rivaroxaban in the first 30 days after
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randomization was 2.84 for rivaroxaban and 4.40 for warfarin (HR 1.6) in the warfarin-naive
group. In warfarin-experienced patients, the rates were 1.92 for rivaroxaban and 2.86 for

warfarin.®V

Theoretically, warfarin at initiation could lead to a hypercoagulable state with an increased
risk of thrombo-embolic events. Azoulay et al. have performed a post-hoc nested-control
analysis using the UK Clinical Practice Research Datalink in a cohort of 70 766 patients with
AF. The hypothesis of an increased early stroke risk after the initiation of warfarin in patients
with AF was based on the early effect of warfarin preventing production of the natural
anticoagulants protein C and S, and the suspicion that the early labile nature of warfarin’s
effect could result in thrombotic events. Azoulay et al. observed a 71% increase of stroke in
the first 30 days of warfarin use, while a decreased stroke risk was observed afterwards. ®?

Therefore, in light of such a high number of patients with labile INR control, anticoagulant
therapy with NOACs may represent a safer option for these individuals and the potential risks
and benefits of switching to a NOAC should be considered as a TTR below 65% constitutes
agreed criteria for NOAC initiation, according to NICE guidelines®.

Despite the emergence of NOACS, there is still a gap in knowledge regarding the use of
NOACs in early post-operative scenario, which can lead to lack of confidence in the
prescription of NOACs by some clinicians. In this study, 39% of patients were prescribed
NOACs, with rivaroxaban showing to be the most frequently prescribed, followed by
apixaban, which is consistent with overall market data. The higher percentage of patients
being prescribed rivaroxaban is consistent with the worldwide market trends, since in 2015
this medicine was among the Top 20 of pharmaceutical products marketed around the
world®®, being the only NOAC integrating this ranking.

Dabigatran and edoxaban were not prescribed in this study population, although both of
them are currently included in the local hospital formulary. The possible explanations for this
finding include the once daily dose regimen of rivaroxaban, which can potentially support the
adherence to therapy and represent a more attractive alternative for AF patients; edoxaban
would be an alternative also prescribed once daily, but was the last NOAC approved by the
European Medicines Agency, with marketing authorization only in 2015°%, in comparison
with apixaban licensing in 2011 and both rivaroxaban and dabigatran in 200857,
Although apixaban had a later timing of market entry when compared to dabigatran, there
are some pharmacologic differences that can relate to the higher rates of apixaban
prescription. One example is the contraindication of dabigatran in patients with severely
reduced kidney function (CrCl under 30 mL/min)®®, while rivaroxaban and apixaban can be

(99.100)

used in a lower dos Moreover, in guidance documents from the Prescribing
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Committee of UK’'s NHS, rivaroxaban and apixaban are referred as the suitable options for
most patients with non-valvular AF, whereas in some situations, dabigatran is not preferred

or even contraindicated.®?

To date, there is still a need for evidence in terms of optimal doses as well as time to initiate
post-operatively.

The previously published European Heart Rhythm Association Survey supports the need for
more precise practice guidelines regarding the use of these agents in the early post-
operative period by showing a vast heterogeneity within the medical community. The results
of this survey show that one quarter of the participant centres did not use NOACSs in the post-
operative scenario, while among the centres prescribing NOACs, 50% initiated therapy within
48 h post-surgery and in 16.7% of centres, therapy was even started within 24 h post-cardiac

surgery.%?

According to the collected data, we observed that NOACs were initiated on an average of
8.36 + 3.74 days post-operatively, with a minimum of two days and a maximum of 17 days
between surgery and the initiation of therapy. Whilst acknowledging that this study did not
focus on safety outcomes, hence any recommendation for the optimal timeframe for NOACs
initiation in the post-operative setting is not fully supported by the evidence gathered, we
believe the ideal time to initiate therapy safely should be immediately before discharge,
having in consideration that the median length of stay for these patients is 8 days."*¥This
hypothesis is supported by evidence that safe discharge correlates with patient’'s overall

clinical status and higher stability.

The European Society of Cardiology guidelines indicate that the choice of a NOAC and its
dosing should consider several factors, such as: concurrent medication, patient age, weight,
renal function and comorbidities.®® Nonetheless, there are no specific recommendations
regarding the appropriate dosing in the first months after surgery for which both
hypercoagulability and haemorrhagic risk are known to be high.*¥ Therefore, based on the
higher susceptibility for the occurrence of adverse effects, dose adjustments should be
considered in the early post-operative setting, and a lower dose (i.e. 15 mg once daily for
rivaroxaban and 2.5 mg twice daily for apixaban) can represent a safer option for these
patients, potentially for the first 30 days post-surgery as this was the exclusion period in

phase Ill randomized clinical trials conducted to date.

The discontinuation of oral anticoagulation when long-term SR is achieved is also
controversial. In this study, we have found that 37% of patients were advised to stop the oral

anticoagulant when SR was restored, with a higher percentage of patients from the NOAC-
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group remaining on anticoagulation therapy, in comparison with 11 patients (50%) from the

warfarin-group who stopped this agent.

POAF can be a reversible condition with 90% of patients restoring SR spontaneously six to
eight weeks post-surgery.®® Although the optimal duration of anticoagulant therapy has not
been established, in general, if normal sinus rhythm returns, it is imperative to determine the
risk-benefit of discontinuing anticoagulation therapy. Moreover, as AF can be asymptomatic,
the permanent appearance of SR should not be, by itself, criteria to stop anticoagulation.
Additionally, ESC guidelines for the management of AF, recommend that, for patients at risk
for stroke, therapy should be continued long term after cardioversion, irrespective of the
method or the apparent maintenance of SR. While for parents without stroke risk factors,
therapy should continue for 4 weeks after cardioversion©®

In concordance with these findings, a previous study assessing the discontinuation of
warfarin and NOACs in patients with AF reported that 29.7% of patients had discontinued the
anticoagulant agent, pointing the permanent return to sinus rhythm as the main reason for

the discontinuation of the treatment.®°

Indeed, returning to SR does not remove the risk of stroke and the decision of discontinuing
anticoagulation when SR is restored should be made based on the individual patient
thromboembolic risk profile, assessed by the CHA,DS,-VASC score.

These facts highlight the importance of regular follow up appointments for patients at high
risk of stroke as well as an individual evaluation of the benefits of anticoagulation therapy in

patients at low risk of stroke.
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6. Conclusion

Postoperative atrial fibrillation is common and contributes to a worse outcome of surgical
patient, predisposing them to a higher risk of stroke. Therefore, anticoagulant therapy is a
crucial strategy on the basis of a comprehensive assessment of stroke and bleeding risk and

also having in consideration the self-terminating nature of this condition.

Although warfarin was the first choice for many years, there are several obstacles and
limitations inherent to this drug. More specifically, attaining a time in therapeutic range
superior to 65% is proven to be challenging, as we have seen across the warfarin-users
represented in this study, reflecting poor warfarin’s management. Indeed, based on the
profound impact that time in therapeutic range has upon the effectiveness of warfarin to
prevent stroke, for the 26% of patients who have shown a time in therapeutic range bellow or
equal to 40%, the outcomes can be worse while in warfarin than with no treatment. Given
this facts, NOACs can potentially represent a safer and more effective option for this
patients. Additionally, in terms of the outcomes concerning the reversion to sinus rhythm,
there was no significant difference observed in both cohorts, which emphasises the
effectiveness of both NOACs and warfarin.

On the other hand, the heterogeneity observed in the current clinical practice regarding the
use of NOACs in the postoperative period reiterate the importance of specific practical
guidance for POAF, in order to take maximal advantage of these drugs, ensuring optimal
efficacy and safety. Indeed, the decision criteria for NOACs dose adjustments and timeframe
of initiation as well as overall discontinuation of oral anticoagulants when sinus rhythm is

restored are notably different.
Therefore, further research is mandatory to clarify the features involved in the anticoagulant

therapy with NOACs in the postoperative setting as well as the outcomes for surgical

patients.
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Appendices

Appendix A: POAF Audit Tool

Patient Initials: Patient MRN: Date of Surgery

Patient Details:

Gender: F/ M Age: Weight: Creatinine Clearance: mL/min

Concomitant medication:

NOAC Details:

NOAC prescribed: Apixaban/ Dabigatran/ Edoxaban/ Rivaroxaban
Date NOAC initiated:
Prescribed dose:

Clinical Notes (significant bleeding, thromboembolic events):

Warfarin Details:

Anticoagulation Clinic:

TTR at six weeks post discharge: %

LMWH Details

LMWH Dose:

Date LMWH initiated:

Cardiothoracic follow up details:

Date of cardiothoracic follow up appointment:

SR/ AF

If back into SR, was Anticoagulant stopped? Yes / No

Discharge date:

59



Appendix B: Abstract submission for European Society of Clinical
Pharmacy: International Symposium in Heidelberg, Germany, from the
9th to the 11th October 2017.

Abstract Submission for ESCP 2017 Symposium
Hospital Pharmacy - Pharmaceutical Care

ESCP17SY-1127

Anticoagulation management for post-operative atrial fibrillation after cardiac surgery

M. P. da Silva', J. K. Chahal’?, A. Fischer?, F. A. da Costa?, A. P. Martins', S. Antoniou?
'Faculty of Pharmacy, University of Lisbon, Lisbon, Portugal, 2Pharmacy, Barts Health NHS Trust, London, United
Kingdom, 3CiiEM, ISCEM, Lisbon, Portugal

Please specify your abstract type: Descriptive abstract (for projects)

Background and Objective: Oral anticoagulation is essential following post-operative atrial fibrillation (POAF). Although
warfarin is commonly used, it’s efficacy is dependent on time in therapeutic range (TTR) >65%. Direct oral anticoagulants (DOACs)
are an alternative option, however the optimal time to initiate post-operatively is unknown, due to exclusion of 'recent surgery' within
phase 3 clinical trials.

Design: To identify the number of patients that revert back to sinus rhythm (SR) 6 weeks following POAF following cardiac surgery
and assess which class provides optimal stroke prevention for this period.A retrospective study was conducted at large tertiary centre
analysing patients that developed POAF after cardiothoracic surgery from January 2016 to January 2017 reviewing both patient and
surgical data.

Results: Sixty-four patients had developed POAF, of which 39 (60.9%) and 25 (39.1%) were prescribed warfarin and DOAC
respectively. 13 (33.3%) patients had a confirmed TTR <65%, reflecting poor anticoagulant control with warfarin. DOACs were
initiated on an average of 8.36 + 3.74 days post-operatively. 21 (53.8%) patients in the warfarin group and 11 (44%) patients in the
DOAC group were confirmed to be in sinus rhythm 6 weeks after discharge. Among these patients, 37.5% stopped the
anticoagulation when in SR.

Conclusion: A TTR <65% for warfarin shows that acute optimal anticoagulation management is difficult to achieve, especially for
the short term patients that revert back in to SR. DOACs may possibly be a more effective alternative, initiating 8 days post
operatively. However further studies need to be conducted to ensure optimal dose of each DOACs in the acute post-operative phase.

Disclosure of Interest: None Declared
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