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ABSTRACT 

Background: Direct oral anticoagulants (DOACs) are recommended 
as first-line therapy for treatment and prevention of venous 
thromboembolism (VTE) and prevention of stroke related to nonvalvular 
atrial fibrillation. Recent publications have suggested incorporating DOAC 
monitoring into anticoagulant management clinics. The Eastern Health 
Adult Outpatient Thrombosis Service (Newfoundland and Labrador) 
includes a pharmacist-led DOAC monitoring clinic that uses standardized 
evidence-based care processes.

Objectives: To describe a new pharmacist-led DOAC monitoring clinic 
and to assess patients’ adherence to medication therapy, adherence to 
guideline-recommended frequencies for blood work, and adverse and 
non-adverse events. 

Methods: This retrospective chart review involved patients who attended 
their first visit to the DOAC clinic between October 10, 2017, and May 31, 
2018. Patients were followed until November 30, 2018. Data were 
abstracted from electronic hospital records and the provincial pharmacy 
network. Descriptive statistics were used to analyze the data: categorical 
variables were presented as frequencies and percentages; continuous 
variables were analyzed and presented as means with standard deviations 
and, where applicable, as medians with interquartile ranges. 

Results: Forty-seven patients, who attended a total of 74 clinic visits, 
were included. Twenty-eight patients (60%) were adherent to their 
DOAC therapy. All patients had blood work completed before each clinic 
appointment. The mean time between the first and second sets of blood 
tests was 6.2 (standard deviation [SD] 1.4) months and between the 
second and third sets of blood tests was 5.1 (SD 1.0) months. There were 
no episodes of VTE or major bleeding. There was 1 cerebrovascular accident 
(3.2 events per 100 person-years, 95% confidence interval [CI] 0.2–15.7) 
and 5 episodes of clinically relevant non-major bleeding (12.8 events per 
100 person-years, 95% CI 4.1–30.1). Pharmacists identified 51 issues at 
the clinic appointments, of which 48 were medication-related. Referral 
to the Thrombosis Service physician was required to resolve 8 (16%) of 
the issues identified. A brief discussion between the Thrombosis Service 
physician and pharmacist was required to resolve 30 (59%) of the issues, 
with 13 (25%) resolved by the pharmacist alone. 

Conclusions: This study described the implementation and outcomes 
of a novel pharmacist-led DOAC clinic. Clinic patients underwent blood 
work at recommended intervals and received guidance on adherence 
and adverse events; as such, patients had follow-up that aligned with 
guideline recommendations.
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RÉSUMÉ
Contexte : Les anticoagulants oraux directs (AOD) sont recommandés 
comme thérapie de première ligne pour le traitement et la prévention de la 
thromboembolie veineuse (TEV) et la prévention des AVC liés à la fibrillation 
auriculaire non valvulaire. Des publications récentes ont proposé d’incorporer le 
contrôle des AOD dans les cliniques des anticoagulants. L’Eastern Health Adult 
Outpatient Thrombosis Service (St John’s, Terre-Neuve-et-Labrador) comprend 
une clinique de surveillance des AOD, dirigée par des pharmaciens qui utilisent 
des processus de soins standardisés basés sur des éléments de preuve.

Objectifs : Décrire une nouvelle clinique de surveillance des AOD dirigée par 
des pharmaciens et évaluer l’adhésion des patients à la pharmacothérapie, 
le respect de la fréquence des analyses sanguines recommandées dans les 
lignes directrices ainsi que les effets indésirables et ceux qui ne le sont pas. 

Méthodes : Cet examen rétrospectif des dossiers impliquait des patients 
ayant effectué leur première visite à la clinique AOD entre le 10 octobre 2017 
et le 31 mai 2018. Les patients étaient suivis jusqu’au 30 novembre 2018. 
Les données analysées provenaient de dossiers d’hospitalisation électroniques 
et du réseau des pharmacies provinciales. Des statistiques descriptives ont 
servi à analyser les données : les variables catégorielles ont été présentées 
sous forme de fréquences et de pourcentages; les variables continues ont été 
analysées et présentées sous forme de moyennes avec les écarts-types et, le 
cas échéant, sous forme de moyennes avec les écarts interquartiles.

Résultats : Quarante-sept patients, ayant effectué 74 visites en clinique, 
ont participé à l’étude. Vingt-huit patients (60 %) se conformaient à leur 
thérapie AOD. Les analyses sanguines de tous les patients ont été effectuées 
avant chaque rendez-vous en clinique. Le temps moyen entre le premier 
et le deuxième ensemble de tests sanguins était de 6,2 mois (écart-type 
standard [ET] 1,4), et de 5,1 mois (ET 1) entre le deuxième et le troisième. 
Aucun épisode de TEV ou d’hémorragie importante n’a eu lieu. Il y a eu un 
accident cérébrovasculaire (3,2 événements par 100 années-personnes; 
intervalle de confiance [IC] à 95 % 0,2–15,7) et 5 épisodes de saignements 
non majeurs et cliniquement pertinents (12,8 événements par 100 années-
personnes, IC 95 % 4,1–30,1). Les pharmaciens ont décelé 51 problèmes lors 
des rendez-vous en clinique; parmi ceux-ci, 48 étaient liés aux médicaments. 
Il a fallu faire appel au médecin du service des thromboses pour résoudre 
8  (16 %) problèmes. Une brève discussion entre ce médecin et le pharmacien 
a été nécessaire pour résoudre 30 (59 %) problèmes et 13 (25 %) ont été 
réglés uniquement par le pharmacien. 

Conclusions : Cette étude décrivait la mise en place et les résultats d’une 
nouvelle clinique AOD dirigée par les pharmaciens. Les patients de la clinique 
ont subi une analyse sanguine aux intervalles recommandés et ont reçu 
des conseils sur l’adhésion et les effets indésirables; les patients ont donc 
bénéficié d’un suivi conforme aux lignes directrices.

Mots-clés : anticoagulant, anticoagulant oral direct, contrôle des médicaments
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INTRODUCTION

Anticoagulants are used to prevent and treat venous throm-
boembolism (VTE) and to reduce the risk of stroke in 
patients with nonvalvular atrial fibrillation.1,2 For decades, 
warfarin has been the main oral drug used for anticoagu-
lation. However, the metabolism of warfarin varies among 
individuals, and many drug–drug interactions and drug–
diet interactions can affect its safety and efficacy, leading 
to complications such as bleeding and thromboembolic 
events.3 Pharmacists have been successfully managing anti-
coagulant therapy, primarily warfarin, by leading specialized 
outpatient anticoagulation management services. A recent 
systematic review showed that pharmacist-managed out-
patient anticoagulation services improve anticoagulation 
control, decrease bleeding and thromboembolic events, and 
decrease utilization of health care resources.4 

Since 2009, four new oral anticoagulants have been 
introduced—apixaban, rivaroxaban, edoxaban, and 
dabigatran—which are collectively termed the direct oral 
anticoagulants (DOACs).3 The DOACs offer several advan-
tages over warfarin, including more predictable dosing 
response, reduced need for frequent monitoring and dose 
adjustments, and fewer drug interactions.5 Because of these 
advantages, the DOACs have been recommended as first-
line therapy for treatment and prevention of VTE, as well 
as for stroke prevention in patients with nonvalvular atrial 
fibrillation.6,7 This has resulted in an increase in the use of 
DOACs and a relative decline in the use of warfarin.8 The 
more predictable dosing response of DOACs has led many 
practitioners to believe that routine monitoring of DOACs 
is unnecessary.9 However, the DOACs are listed by the US 
Institute for Safe Medication Practices as high-risk medica-
tions and have been associated with a risk of serious adverse 
effects such as bleeding.10 In one study of 26 471 patients with 
atrial fibrillation, less than 50% of patients were adherent to 
their DOAC therapy.11 It is therefore recommended that 
patients receive regular follow-up at 3- to 6-month intervals 
to enhance adherence and prevent adverse outcomes.1,9,12-14 

Recent publications have suggested that DOAC mon-
itoring should be incorporated into current anticoagulation 
clinics.3,9 Gladstone and others12 developed a checklist for 
anticoagulant monitoring based on the expert recommen-
dations of the European Heart Rhythm Association.15 The 
checklist defines the following key categories of DOAC mon-
itoring: A, for adherence; B, for bleeding; C, for creatinine 
clearance; D, for drug interactions; E, for examination; and 
F, for follow up.12 Despite extensive evidence showing the 
value of adding DOAC monitoring to pharmacist-led anti-
coagulation clinics, there are limited data concerning the 
implementation of this recommendation.

In October 2017, the Eastern Health Adult Outpatient 
Thrombosis Service became operational in one health region 
in Newfoundland and Labrador, Canada. The Thrombosis 

Service is a comprehensive outpatient thrombosis and anti-
coagulation management program, which has integrated 
DOAC monitoring into the service model. The Thrombosis 
Service consists of several unique but interrelated clinics: an 
anticoagulation management clinic, a nonurgent thrombosis 
clinic, a perioperative anticoagulation management clinic, 
and an outpatient emergency thrombosis clinic. Within these 
clinics, a multidisciplinary team of thrombosis physicians/
hematologists and clinical pharmacists provide care through 
an evidence-based approach.2 The Thrombosis Service model 
utilizes pharmacists as the first point of patient contact. 

In the present study, we aimed to describe a new 
pharmacist-led DOAC monitoring clinic and to assess out-
comes for patients who attended the clinic, including 
adherence to medication therapy, adherence to guideline- 
recommended frequencies for blood work, and occurrence 
of adverse and non-adverse events. 

METHODS 
We completed a retrospective chart review of the pharmacist- 
led DOAC clinic at the Eastern Health Adult Outpatient 
Thrombosis Service. The study was approved by the Health 
Research Ethics Board through Eastern Health.

Study Settings
The pharmacist-led DOAC monitoring clinic, which is part 
of the Thrombosis Service, is held once weekly. One of the 
Thrombosis Service pharmacists, from the roster of 3 full-
time and 2 part-time pharmacists, is assigned to the clinic. 
Patients are referred to this clinic for long-term follow-up 
after it has been determined, during a separate Thrombosis 
Service clinic visit, that extended therapy with a DOAC is 
required. The DOAC clinic does not accept outside referrals 
at this time.

Patients are typically first seen within 6  months after 
referral, with follow-up planned to continue as long as 
DOAC therapy is required. The pharmacist determines 
the frequency of follow-up appointments (typically every 
3–12 months). At each appointment, the pharmacist uses a 
standardized assessment tool, developed by the Thrombo-
sis Service Team according to current evidence1,9,12–14 (and 
available upon request to the corresponding author), to 
assess the patient’s status and the potential need for chan-
ges to therapy. During each clinic visit, the pharmacist 
works within the current scope of practice set out by the 
provincial pharmacy regulatory authority, interviewing the 
patient, assessing factors such as bleeding risk, thrombotic 
or bleeding events, and drug interactions, and determining 
whether the current DOAC dose continues to be appropri-
ate for the patient. The pharmacist also assesses the patient’s 
adherence to the prescribed therapy, assesses the patient for 
adverse effects, and completes special authorization request 
forms for the patient if needed. The pharmacist facilitates the 
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completion of blood work requisitions by obtaining the sig-
nature of the Thrombosis Service physician after the requi-
sitions have been prepared. The pharmacist is available for 
liaison with the patient’s pharmacy and family physician as 
required. Clinic records are scanned and included in the 
patient’s electronic health record. The pharmacist is able 
to consult the Thrombosis Service physician/hematologist 
regarding any issues that arise during patient interviews 
through a brief weekly discussion (approximately 15  min-
utes). Pharmacists at Eastern Health do not have collab-
orative practice agreements in place at this time; therefore, 
during these weekly discussions, the clinic pharmacist also 
asks the physician for new prescriptions for patients requir-
ing medication changes. Additionally, based on these discus-
sions and the pharmacist’s recommendations, the physician 
decides whether the patient should have an in-person visit 
with the physician for further assessment.

Participants
All patients who attended their first visit (either scheduled 
or rebooked) at the DOAC clinic between October  10, 
2017, and May  31, 2018, were eligible for inclusion (Fig-
ure 1). Patients were identified through electronic hospital 
records. Patients were excluded if they did not attend their 
scheduled appointment or if, upon presentation at a DOAC 
clinic visit, they were found to be receiving a low-molecular-
weight heparin or warfarin instead of a DOAC. We were 
unable to capture whether appointments were original or 
rebooked, because this information was removed from the 
system at some point before the time of chart review; how-
ever, patients who are not able to attend a given appointment 
are typically seen during the following clinic. The original 
study protocol specified that patients who met the inclusion 
criteria were to be followed until October 30, 2018; however, 
the follow-up period was later extended to November  30, 
2018, in an attempt to capture data for more than 1 clinic 
appointment for each participant. 

Data Collection
Each patient was assigned a unique identifier. The principal 
investigator (J.H.) collected the data from electronic hospi-
tal records using a standardized data collection form. Data 
collected for the study included demographic characteris-
tics, number of clinic visits, DOAC use, and indication for 
anticoagulation, as well as data related to prespecified out-
comes. Data related to adverse events and blood work could 

not be collected for patients residing outside the Eastern 
Health region. Medication refill data were provided by the 
Newfoundland and Labrador Centre for Health Information 
from the province’s electronic Pharmacy Network database. 

Outcome Measures

Adherence
A measure called the proportion of days covered (PDC) was 
used in determining patients’ adherence to their DOAC ther-
apy. The PDC was calculated by dividing the total number 
of days’ supply dispensed during a specific patient’s obser-
vation period by the total number of days in that patient’s 
observation period and then multiplying by 100; the PDC 
was capped at 100%.16 Medication adherence was defined 
as PDC of at least 80% and nonadherence as PDC less than 
80%.17-20 Adherence was calculated from each patient’s first 
DOAC clinic appointment until October  30, 2018. This 
measure had an earlier end date than the remainder of the 
outcome data because the PDC data had to be submit-
ted to the Newfoundland and Labrador Centre for Health 
Information according to the planned end date of the study 
(i.e., before the overall observation period of the study was 
extended). For patients admitted to hospital during the per-
iod of evaluation, days spent in hospital were excluded from 
the PDC calculation. Patients were excluded from this cal-
culation if they had received physician samples of the medi-
cation, because the days’ supply was not known for samples. 
Information on whether special authorization was required 
and completed was extracted and assessed from electronic 
hospital records. 

Follow-up Blood Work
Dates and results of blood tests were obtained from each 
patient’s medical records. The blood tests of interest were 
white blood cell count, serum creatinine (SCr) level, platelet 
count, mean corpuscular volume, hemoglobin, activated par-
tial thromboplastin time, and international normalized ratio. 
These factors are commonly assessed in the monitoring of 
bleeding and renal function. SCr was used to calculate cre-
atinine clearance (ClCr) using the Cockcroft–Gault equation21:

ClCr (mL/min)  
= {[1.2 * (140 – age) * (weight in kg)]/SCr (μmol/L)} * 0.85 (if female)

We assessed the adherence to guideline-recommended 
frequencies of regular blood work and made note of the clin-
ician who ordered the tests (Thrombosis Service physician 
or another physician). Clinic records were reviewed to deter-
mine whether any changes to patients’ medication regimens 
were recommended on the basis of their blood test results.

Adverse Events
The number of adverse events experienced by each patient 
was extracted from hospital electronic records. Adverse events 
included hospital admissions or emergency department visits, FIGURE 1. Timeline for the study.
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VTE events, major bleeding events, and clinically relevant 
non-major bleeding events. VTE was defined by objective 
evidence of thrombosis on compression ultrasonography or 
venography of the leg veins and/or on ventilation-perfusion 
lung scanning, spiral computed tomography of the pulmon-
ary arteries, or angiography.22 Bleeding events were defined 
according to definitions of the International Society on 
Thrombosis and Haemostasis.23 Major bleeding was defined 
as symptomatic presentation of bleeding and at least one of the 
following: fatal bleeding, bleeding in a critical area or organ 
(e.g., intra-articular, pericardial, intraocular, intraspinal), 
bleeding associated with a drop in hemoglobin of 20  g/L 
or more, or requirement for transfusion of 2 or more units 
of whole blood or red cells.23 Clinically relevant non-major 
bleeding was defined as any sign or symptom of hemorrhage 
that did not fall into the category of major bleeding but did 
meet one of the following criteria: patient required medical 
intervention by a health professional, patient received a face-
to-face evaluation, patient was admitted to hospital, or patient 
required an increase in level of care.23

Non-adverse Events
Changes to the medication regimen and medication-related 
issues identified by clinic staff were obtained from the clinic 
records. The medication-related issues identified were cat-
egorized as follows: nonadherence, dose too high, dose too 
low, needs additional therapy, unnecessary drug therapy, dif-
ferent drug needed, and adverse drug reaction (defined as a 
negative reaction to a drug product).24 For each medication- 
related issue identified, we assessed whether it was resolved 
by the pharmacist alone, through subsequent discussion 
with the Thrombosis Service physician, or through referral 
to the Thrombosis Service physician’s clinic.

Data Analysis
No power calculation was completed because all patients 
receiving a DOAC and seen in the DOAC clinic during the 
specified time frame were included. Categorical variables are 
presented as frequencies and percentages and continuous 
variables as means with standard deviations (SDs) or medians 
and interquartile ranges. Adverse events data were analyzed 
descriptively as binary, count, and time-to-event variables.

RESULTS

Patient Demographics
A total of 47 patients were included in the study (Table 1). 
The most common DOAC used was rivaroxaban (30 patients 
[64%]), and the most common indication for an anticoagu-
lant was VTE (44 patients [94%]). The mean follow-up time 
in the study was 9.1 (SD  2.0) months. All 47  patients had 
a first clinic visit, 24  patients (of 29 booked [83%]) had a 
second clinic visit, and 3 patients (of 4 booked [75%]) had 
a third clinic visit (Table 2). The mean time from the first 

clinic visit to the second clinic visit was 5.9 (SD 1.3) months, 
and the mean time between the second and third clinic visits 
was 5.5 (SD 1.8) months.

Adherence 
Twenty-eight (60%) of the patients were adherent to their 
DOAC therapy (i.e., PDC ≥ 80%). The mean PDC was 79.6% 
(SD  20.3%). The proportion of patients requiring special 
authorization for their DOAC declined with each clinic visit 
(21% [10/47] for clinic visit 1, 4.2% [1/24] for clinic visit 2, 
and 0% [0/3] for clinic visit 3). However, the need for spe-
cial authorization was largely unreported in the clinic rec-
ords. Special authorization was completed at the first clinic 
appointment for 5 (11%) of the 47  patients (Table  2). It is 
possible that patients documented as “requiring special 
authorization” for medication access might not have had the 
authorization completed by the DOAC clinic pharmacist 
because it had been completed before the clinic appointment. 

TABLE 1. Baseline Characteristics of Patients

 
Characteristic

No. (%) of Patientsa

(n = 47)

Age (years) (mean ± SD) 60.8 ± 16

Sex
Male 21 (45)
Female 26 (55)

DOAC
Apixaban 12 (26)
Dabigatran 2 (4)
Edoxaban 2 (4)
Rivaroxaban 30 (64)
Otherb 1 (2)

Indication for DOAC
Atrial fibrillation 2 (4)
Venous thromboembolism 44 (94)
Cerebral sinovenous thrombosis 1 (2)

Laboratory values at first visitc

WBC (× 109 cells/L) (mean ± SD) 7.5 ± 2.4
CrCl (mL/min) (mean ± SD) 89.89 ± 38.77
Platelets (× 109 cells/L) (mean ± SD) 235 ± 58
Mean corpuscular volume (× 10–15 L)  

(mean ± SD)
92.4 ± 5.9

Hemoglobin (g/dL) (median and IQR) 143.00 (IQR 24.00)
aPTT (s) (median and IQR) 32.35 (IQR 6.32)
INR (median and IQR) 1.26 (IQR 0.34)

aPTT = activated partial thromboplastin time, CrCl = creatinine clearance, 
DOAC = direct oral anticoagulant, INR = international normalized ratio, IQR 
= interquartile range, SD = standard deviation, WBC = white blood cells. 
aExcept where indicated otherwise.
bOne patient discontinued the DOAC on their own before attending the first 
DOAC clinic visit.
cFour patients were excluded from the analysis of laboratory values 
because their blood work was completed outside of the health authority 
where the study was conducted.
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Regular Blood Work
The blood work analysis included data from 43 patients; the 
remaining 4 patients were excluded because they lived out-
side the health authority and subsequent blood work data 
could not be obtained. For all patients included in the analy-
sis, scheduled blood work was completed before or shortly 
after each clinic appointment. The mean time between the 
first and second sets of blood tests was 6.2 (SD 1.4) months 
and between the second and third sets of blood tests was 5.1 
(SD 1.0) months. 

Most of the blood work was ordered by the Throm-
bosis Service physician, and most of the patients received 
the results at their clinic appointment. For the remain-
ing patients, results were not available until after the clinic 
appointment, and there was no documentation as to how 
their results were communicated, given that telephone calls 
were not documented. Changes in laboratory values between 
clinic visits were not statistically significant during the per-
iod of observation and did not necessitate any changes to 
patients’ medication regimens.

Adverse Events
During the observation period, there were no VTE events. 
There was 1 thromboembolic event, a cerebrovascular 
accident in a patient who was taking a DOAC for atrial 
fibrillation (overall rate 3.2  events per 100  person-years, 
95%  confidence interval [CI] 0.2–15.7) (Table  3). In addi-
tion, there were 5 bleeding events, all of which were classi-
fied as clinically significant non-major bleeding (12.8 events 
per 100 person-years, 95% CI 4.1–30.1). Of these 5 bleeding 
events, 2 occurred in the same patient. From the electronic 
hospital records available, 1 death was identified during 
the observation period, due to renal failure. We observed 
17 hospital admissions and 45 emergency department vis-
its. Only 1 (6%) of the 17 hospital admissions was related to 

TABLE 2. Patients’ Access to Medication at Each Appointment

Clinic Visit; No. (%) of Patients

Variable Visit 1 (n = 47) Visit 2 (n = 24) Visit 3 (n = 3)

Medication insurance
No 4 (9) 1 (4) 0 (0)
Yes 31 (66) 14 (58) 1 (33)
Not recorded 11 (23) 8 (33) 2 (67)
Patient receiving samples 1 (2) 1 (4) 0 (0)

Special authorization required
No 31 (66) 14 (58) 2 (67)
Yes 10 (21) 1 (4) 0 (0)
Not recorded 6 (13) 9 (38) 1 (33)

Special authorization completed
No 34 (72) 15 (62) 2 (67)
Yes 5 (11) 0 (0) 0 (0)
Not recorded 8 (17) 9 (38) 1 (33)

TABLE 3. Adverse Outcomes during Observation Perioda

Outcome No. (%)b

No. of hospital admissions/patient n = 43 patients
None 34 (79)
1 5 (12)
≥ 2 4 (9)

Reason for hospital admission n = 17 admissions
Related to other thromboembolic eventsc 1 (6)
Unrelated to VTE or bleeding 16 (94)

No. of ED visits/patient n = 43 patients
None 25 (58)
1 6 (14)
≥ 2 12 (28)

Reason for ED visit n = 45 ED visits
Related to other thromboembolic eventsc 1 (2)
Related to bleeding 4 (9)
Unrelated to VTE or bleeding 40 (89)

Other thromboembolic eventsc 1 (3.2 per 100 PYs,  
95% CI 0.2–15.7)

Bleeding eventsd 
Major bleeding 0
Clinically significant non-major bleeding 4 (12.8 per 100 PYs,  

95% CI 4.1–30.1)

CI = confidence interval, ED = emergency department, PY = person-year,  
VTE = venous thromboembolism.
aThe data in this table are based on 43 patients; 4 patients were excluded  
from the outcome analysis because they lived outside the health authority,  
and information on outcomes was not accessible through hospital records.
bExcept where indicated otherwise.
cThe single event in the category “other thromboembolic events” was an 
arterial event (specifically cerebrovascular accident) in a patient with atrial 
fibrillation and proportion of days covered less than 80%. This event led to an 
ED visit, as well as hospital admission, and is included in the count for each of 
these outcomes. 
dThere were 5 bleeding episodes in total; however, 2 of these episodes 
occurred in the same patient. For calculation of the frequency per 100 PYs, 
patients were excluded after their first event. Therefore, only 4 of the bleeding 
events were included in this calculation.
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a thromboembolic event. Of the 45 emergency department 
visits, 1 (2%) was related to the cerebrovascular accident, 
and 4 (9%) were related to bleeding (Table 3). 

Non-adverse events
Many of the changes made to patients’ medication regimens 
occurred at the first clinic visit. Of 47 patients, 7 (15%) required 
changes to their medication regimens at their first appoint-
ment. The most common type of change was a dose change.

During the observation period, 51  issues were identi-
fied by the pharmacist (Table  4). Of these, 48 (94%) were 
medication-related. The most common type of medication- 
related issue identified was an adverse drug reaction (35%). 
About 25% (13/51) of the issues identified were resolved by 
the pharmacist alone, whereas discussion with the Throm-
bosis Service physician was required to resolve 30 (59%) of 
the issues, and referral to the clinic of the Thrombosis Ser-
vice physician was required to resolve the remaining 8 (16%) 
issues. The most common reason for referral was a potential 
adverse drug reaction (38% [3/8]). 

DISCUSSION

Several studies have shown that patient education, mon-
itoring, and long-term follow-up reduce nonadherence to 
medication therapy and improve anticoagulation manage-
ment.25-28 Despite extensive evidence showing the value of 
adding DOAC monitoring to pharmacy-led anticoagulation 
clinics, few studies describing the implementation of this 
recommendation have been conducted.3,9,12 

One study of 26  471 patients with atrial fibrillation 
showed that less than 50% of the patients were adherent to 

their DOAC therapy.11 Recent publications have recommended 
that patients receive regular monitoring and follow-up at 3- 
to 6-month intervals to enhance adherence and to prevent 
adverse outcomes.1,9,12-14 The patients at the Eastern Health 
pharmacist-led DOAC clinic received this recommended 
follow-up. However, we measured adherence in terms of 
the PDC, and the PDC calculation has many limitations; as 
such, we may have underestimated the level of adherence. 
For example, if a patient received a 90-day supply just before 
their first DOAC clinic appointment, those 90 days would 
not be counted in the calculation of PDC, which could lead 
to inaccurate representation of their adherence. 

All patients in the current study had blood work com-
pleted for each clinic visit. The time between blood tests for 
patients with a second and possibly third set of laboratory 
tests during the observation period was 5–6  months. This 
interval is in line with recommendations for frequency of 
blood work for patients receiving long-term DOAC ther-
apy.9,15 Recommendations for DOAC monitoring include 
assessing renal function every 3–12 months, depending on 
the patient’s creatinine clearance.9,15 It has been shown that a 
decrease in estimated glomerular filtration rate is associated 
with an increase in risk of bleeding and thromboembolic 
events.29 Monitoring of renal function is especially import-
ant for patients who are taking a DOAC, because poor renal 
function may necessitate a dose reduction or a change in 
therapy.9 Patients were excluded from the major random-
ized clinical trials of DOACs if their creatinine clearance was 
less than 30 mL/min (25 mL/min for apixaban).30-33 Current 
product monographs for rivaroxaban and apixaban state 
that they can be used with caution in patients with creatinine 
clearance greater than 15 mL/min.34,35 One study compared 

TABLE 4. Types of Real or Potential Drug Therapy Problems and Non–Drug-Related Issues Identified, Method of Resolution, 
and Proportion Leading to Change in the Medication Regimen

Method of Resolution; No. (%) of Problemsa

 
Variable

 
Overall

Resolved by 
Pharmacist

Discussed with 
Physician

Referral to
Physician

Resulted in Change 
to Medication

No. of issues identified 51 (100) 13 (25) 30 (59) 8 (16) 9 (18)

Medication-related 48 (94) 13 (27) 28 (58) 7 (15) 9 (19) 

Adverse drug reaction 18 (35) 10 (56) 5 (28) 3 (17) 0 (0)

Dose too high 10 (20) 0 (0) 9 (90) 1 (10) 6 (60)

Dose too low 2 (4) 0 (0) 2 (100) 0 (0) 2 (100)

Different drug needed 4 (8) 0 (0) 3 (75) 1 (25) 1 (25)

Nonadherence 13 (25) 3 (23) 8 (62) 2 (15) 0 (0)

Unnecessary drug therapy 1 (2) 0 (0) 1 (100) 0 (0) 0 (0)

Not medication-related 3 (6) 0 (0) 2 (67) 1 (33) 0 (0)

aFor the “Overall” column, percentages are calculated in relation to the total sample (n = 51). For all other columns, percentages are calculated in relation to 
number of issues for that row, as shown in the “Overall” column.
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the outcomes of patients treated with dabigatran followed 
by either a pharmacist-managed anticoagulant clinic or 
usual care and showed that the proportion of patients who 
underwent baseline laboratory testing before initiation of 
dabigatran was higher in the anticoagulant clinic group. This 
may indicate that pharmacists could improve patient mon-
itoring by assessing laboratory values more closely.36 

We found no episode of major bleeding during the per-
iod of observation in this study. However, our study was 
limited by a small sample size and short period of observa-
tion, and thus it was not powered for comparison with event 
rates reported in the literature. The stroke event in our study 
occurred in a patient with atrial fibrillation who had inad-
equate adherence to DOAC therapy. 

The most common medication-related issue identi-
fied during the observation period was “adverse reaction”. 
However, none of the adverse reactions led to a change in 
the medication regimen. The issues identified in the study 
were both real and potential, and upon further investigation, 
many of these issues were deemed unrelated to the DOAC. 
For adverse reactions deemed unrelated to the DOAC or the 
reason for their clinic visit, patients were referred to their 
primary care provider. Most of the changes to medication 
regimens made during clinic visits were decreases in dose, 
in accordance with recent evidence that a dose decrease may 
be recommended for some individuals meeting certain cri-
teria.37,38 Of 51 issues identified, only 8 (16%) required refer-
ral to the Thrombosis Service physician. The remainder of 
the issues were resolved by the pharmacist alone or through 
the brief weekly discussion with the physician. This provides 
a potential for savings of cost, as well as time, allowing the 
specialists to spend more time with patients who require 
more urgent care.

This study had a number of strengths. Given that little 
evidence is available on the implementation of a pharmacist- 
led DOAC clinic, this study presents novel information not 
widely reported in the literature. Many variables have been 
described, providing a wide range of information about the 
pharmacist-led DOAC clinic. In particular, the proportion 
of patients receiving blood work regularly in pharmacist-led 
DOAC clinics has not previously been reported. 

This study also had several limitations. It did not include 
a comparator group, which limits our ability to draw conclu-
sions about causation and impact relative to usual care. Fur-
ther studies should be conducted to compare variables such 
as adherence, regular blood work, and adverse events in a 
pharmacist-led DOAC clinic and in usual care (e.g., patients 
followed by their family physician). Another limitation is 
that the electronic health record does not contain informa-
tion about patients’ adverse event–related visits to their gen-
eral practitioner or clinics outside the health authority. As 
such, our study did not include adverse events investigated 
in any setting outside the health authority. As mentioned 
above, there are limitations to the use of PDC in evaluating 

adherence. This method uses refill dates to estimate adher-
ence and does not confirm actual drug consumption. The 
mean follow-up time was only 9 months, so patients with 
yearly follow-up had only one clinic visit during the course 
of the study. The study also had a relatively small sample size, 
likely because the intake period occurred during the first 
7 months after the clinic was opened, when the number of 
patients being seen was still in the growth stage. VTE, stroke, 
and bleeding are rare events. Therefore, the confidence inter-
vals for incidence rate estimates were wide. In the future, a 
larger study with a longer observation period would be 
beneficial to draw firmer conclusions. 

CONCLUSION

The use of DOACs has been increasing rapidly since 2011.8 It 
is recommended that patients taking DOACs undergo regu-
lar follow-up to improve adherence and decrease the rate 
of adverse events. This study has described the process for 
and results of implementation of a pharmacist-led DOAC 
clinic, which uses pharmacists as the first point of contact 
for regular follow-up of long-term anticoagulation. Patients 
being followed in this clinic had blood work performed 
at guideline-recommended frequencies.9,11,15,28 Although 
1 patient experienced a cerebrovascular accident, no patients 
experienced major bleeding or VTE. This model for DOAC 
management provides patients with high-quality follow-up 
that aligns with guideline recommendations. This descrip-
tive study can be used by clinicians as a guide to initiating 
similar clinics within their own institutions.
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