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Abstract

Purpose: the main purpose of  our study was to com-
pare patient compliance with the orally administered
new oral anticoagulants (noCs) dabigatran and riva-
roxaban compared with subcutaneously injected fon-
daparinux after major orthopaedic surgery, and to
assess patient preference for the oral vs subcutaneous
administration route.
Methods: prophylactic antithrombotic drug therapy
with dabigatran (group D; GD, n=32 patients), rivaro-
xaban (group R; GR, n=38 patients) or fondaparinux
(group F; GF, n=30 patients), to prevent deep vein
thrombosis, was started immediately after surgery in
100 patients submitted to total hip arthroplasty. 
Results: the patients had a mean age of  68.7±11 years
and 62% were female. in GD, 87.5% of  patients indi-
cated that they preferred oral intake of  medications to
subcutaneous injection (12.5%). in GR, 84.2% decla-
red a preference for oral administration over subcuta-
neous injection (15.8%). in GF, a surprisingly high
proportion of  patients (73.3%; p < 0.001) declared
that they preferred subcutaneous administration of
medications over the oral route (26.7%). overall, the
rate of  compliance with antithrombotic drug therapy
was very high, at 99%.
Conclusions: intake of  the noAs dabigatran and

rivaroxaban following hospital discharge is entirely the
responsibility of  the patient; a high level of  patient
compliance with these drugs must therefore be
demonstrated in order for them to become well accep-
ted within the medical community. the results of  this
study showed a very high level of  compliance both
with orally and subcutaneously administered drugs. 
Level of  evidence: Level i, randomized clinical study.

Keywords: venous thrombosis, drug administration
route, compliance, dabigatran, rivaroxaban, fondapari-
nux. 

Introduction

Minimizing the incidence of  deep vein thrombosis
(DVt) and associated complications, such as pulmo-
nary embolism (PE), remains an important challenge
after major orthopaedic surgery (1-4). Fatal PE,
although rare in patients receiving antithrombotic
prophylaxis, has been widely described, occurring in
0.1 to 2% of  cases (1). in the absence of  prophylaxis,
the incidence of  DVt can be as high as 42-57% follo-
wing total hip arthroplasty (tHA) (1). since their
introduction in the 1980s, low molecular weight hepa-
rins (LMWHs) have become a gold standard in medi-
cal practice and the benchmark against which to com-
pare new antithrombotic drugs (5, 6). LMWHs are
obtained pharmacologically through the enzymatic
depolymerization of  unfractionated heparin, which
reduces its molecular weight to a third. LMWHs have
a better safety profile compared with unfractionated
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heparin due to their lower antithrombin and factor Xa
inhibitory activities; another advantage is that they are
given in fixed doses without the need for routine
patient laboratory tests to determine the appropriate
dose. the mandatory subcutaneous administration of
LMWHs, on the other hand, is their biggest disadvan-
tage and may reduce patient compliance. indeed, it is
widely thought that the ideal drug for the prevention
of  DVt would be a drug administered orally (7-9).
Recently, a new class of  drugs (8, 10-13) that are,
indeed, endowed with this characteristic, has been
introduced into clinical practice; these new oral anticoa-
gulants (noAs) are: rivaroxaban, a direct inhibitor of
factor Xa with predictable pharmacokinetics and phar-
macodynamics, which does not need to be dosed accor-
ding to age, gender or body mass (14, 15); and dabiga-
tran (16-19), a drug exhibiting a rapid onset and predic-
table anticoagulation activity. 
Finally, another potent anti-thrombotic agent, fondapa-
rinux, has also been introduced onto the market (20); an
indirect specific inhibitor of  factor Xa, fondaparinux is
completely eliminated by the kidneys and must therefo-
re be used cautiously in patients with renal disease (20,
21). the disadvantage of  fondaparinux, however, is that
it can only be administered by subcutaneous injection. 
in recent years, a number of  randomized controlled
trials have sought to verify the efficacy of  these drugs
(5, 22, 23) and also to assess the incidence of  DVt in
patients treated with LMWHs, some studies comparing
them with patients treated with noAs and others com-
paring them with patients receiving fondaparinux or
noAs (5, 17, 22-24). By contrast, very few studies have
attempted to assess patient compliance with these treat-
ments during the postoperative period following major
orthopaedic surgery. 
it is generally assumed that the oral route would be pre-
ferred by patients over subcutaneous injection, but this
remains to be confirmed (7-9). the main purpose of
our study was to evaluate patient compliance with oral
intake of  noAs (dabigatran and rivaroxaban) as com-
pared to subcutaneous injections of  fondaparinux fol-
lowing major orthopaedic surgery. this study was con-
ducted to explore the hypothesis that patient complian-
ce with the orally administered noAs dabigatran and
rivaroxaban is superior to compliance with subcuta-
neously injected fondaparinux after major orthopaedic
surgery.

Methods

Study design
this study was approved by the Ethics Committee of
the “s. Maria della Misericordia” University Hospital
of  Udine (protocol number #11568) and all the
patients gave their written informed consent to partic-
ipate. the patients were all submitted to elective pro-
sthetic orthopaedic surgery, specifically a first total hip
replacement. 

Patients
Before surgery, the patients underwent a routine clini-
cal evaluation, including the taking of  a detailed medi-
cal history, a physical evaluation, routine laboratory
tests, 12-lead electrocardiography, and chest radio-
graphy. the patient inclusion criteria were: age over 18
years and the willingness to participate, while the
patient exclusion criteria were: revision surgery, cur-
rent oral anticoagulant and/or antiplatelet therapy, or
a creatinine clearance rate of  less than 30 ml/min. 

Interventions
Before surgery, all patients underwent a venous
Doppler examination of  the legs to rule out DVt.
Cardiovascular medications were left unchanged,
except for angiotensin-converting enzyme inhibitors,
which were stopped 1 day before surgery. Anesthesia
was conducted by consultant anesthetists. intrathecal
injections were performed in the pre-operating room.
Patients received either 10 mg of  hyperbaric bupivacai-
ne (Angelini-A.C.R.A.F, Rome, italy) or 10 mg of  iso-
baric levobupivacaine (Abbot s.r.l., Campoverde di
Aprilia, Latina, italy), at the anesthetist’s discretion. All
patients underwent anterior approach hip arthroplasty.
For the procedure, the patient was placed in supine
position. A longitudinal skin incision of  about 8 cm,
two fingers distally and laterally to the anterior superior
iliac spine, was performed, followed by incision of  the
fascia of  the tensor fasciae latae. the rectus femoris
was moved medially and the medius gluteus laterally.
once the joint was reached, capsulectomy was perfor-
med. After femoral neck resection and preparation of
the acetabulum with a reamer, the acetabular cup was
positioned. then, the femur was broached and a trial
component inserted. once the correct positioning of
the components had been checked, the final implant
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was inserted and the wound closed. Postoperative pain
management consisted of  oral oxycodone 10 mg
(BARD Pharmaceutics Ltd, Cambridge, UK) admini-
stered before and 12 hours after hip surgery, together
with 10-15 mg/kg i.v. acetaminophen (Fresenius Kabi
s.r.l, Verona, italy), given every 6 hours for 72 hours
postoperatively. After surgery, the patients were ran-
domly assigned by computerized randomization
(Microsoft office Excel 2010 for Windows, Microsoft
Corporate, Mountain View CA, UsA) to one of  three
groups: the Group D (GD) patients received oral dabi-
gatran (Pradaxa© Boehringer ingelheim international
GmbH, ingelheim am Rhein, Germany) at the recom-
mended dose of  110 mg, between 1 and 4 h after the
end of  the surgery, followed by single daily doses of
220 mg for the subsequent 35 days; the Group R (GR)
patients received oral rivaroxaban (Xarelto©, Bayer
Pharma AG, Berlin, Germany) at the dose of  10 mg
once a day starting on the day of  the surgery and con-
tinuing for the next five weeks; the Group F (GF)
patients received a subcutaneous injection of  fondapa-
rinux (Arixtra© Aspen Pharma trading Limited,
Dublin, ireland) at a dose of  2.5 mg once a day. the
dose of  fondaparinux was adjusted taking into account
renal function evaluated on the basis of  serum creati-
nine levels. the data collected during the study period
included details of  the surgery and anesthesia and any
complications, also relating to the thromboprophylaxis,
arising during the entire length of  stay (Los). thirty

days after surgery, all the patients (GR, GD, GF)
underwent a hip X-ray evaluation followed by a clinical
examination. At that time, a structured questionnaire,
designed by the investigators (Appendix 1) was filled
in by each patient.

Outcome measures
the primary endpoint of  the study was proper use of
(compliance with) the prescribed doses of  dabigatran,
rivaroxaban and fondaparinux. Because of  the well-
known interaction between the noAs and amiodaro-
ne, intake of  the latter was also recorded. if  patients
did not take a daily dose, this was recorded as “incor-
rect drug intake adherence”. two of  the Authors of
the present study (PDB and DDF) scored the que-
stionnaires and compiled the corresponding charts.
the two investigators discussed each individual case
with the aim of  reaching a common assessment of  the
patient’s compliance. in cases of  disagreement, the lo -
west agreement was recorded. the secondary end-
points of  this study were the following: the occurrence
of  symptomatic DVt or PE and bleeding events, Los,
hospital readmission, outpatient clinic visits, and any
interventions performed as a result of  complications.

Statistical analysis 
For the entire sample, the following were calculated:
mean and standard deviation for age, and frequency
and percentage values for gender, number of  patients

Appendix 1

Have you taken the dabigatran (tablets), rivaroxaban (tablets) or fondaparinux (vials) as prescribed?                Yes � no �
if  not, indicate how many more or less tablets/vials  more or less you 
took:___________                                                                                                                                            
Did you have any gastrointestinal disorders (nausea, vomiting, diarrhea, stomach pain ...) after taking dabigatran, rivaroxaban
or fondaparinux?                                                                                                                                                Yes � no �
if  yes, specify the type of  disorder:________________________________                                                  
Have you taken any other drugs while using dabigatran, rivaroxaban or fondaparinux? 
(in particular amiodarone)?                                                                                                                                Yes � no �
if  yes, what kind of  drugs?:____________________________________                                                      
Did you experience any hemorrhagic manifestations (bleeding from the nose, gums, bruising, etc.) while taking dabigatran,
rivaroxaban or fondaparinux?                                                                                                                            Yes � no �
if  yes, specify  what kind of  hemorrhagic manifestations: ____________________________________       
Did you consume any alcohol during the treatment with dabigatran, rivaroxaban or fondaparinux?                 Yes � no �  
Do you think that oral administration of  a drug is preferable to administration by subcutaneous injection?     Yes � no �
if  yes, specify why: ___________________________________________________________________
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taking each drug studied, and patient compliance. the
chi square test or Fisher’s exact test was used to assess
associations between the drug used and compliance.
the shapiro-Wilk normality test was used to assess
the distributions in each group, and the Kruskall
Wallis test was used to evaluate differences in Los
between the three groups. Lebel et al. evaluated
patient compliance with a noC following major
orthopaedic surgery, and found it to be 66.1% (25).
on the basis of  their study, we deduced that a simple
size of  91 patients, assuming a drop-out rate of  10%,
would have the power to detect a statistically signifi-
cant difference. Microsoft Excel was used to create an
electronic database of  all the collected data, and p
values ≤ 0.05 were considered statistically significant.
stAtA 13 for Windows (stata Corp LP, College
station, tX, UsA) software was used for all the stati-
stical analyses. 

Results

During the study period (March 2013-February 2015),
we enrolled a total of  112 patients undergoing total
hip replacement surgery. of  these, 12 were lost during
the follow-up period. of  the remaining 100 patients,
62 were females and 38 were males. A summary of  the
patient characteristics, coexisting diseases, current
medication and Los data are reported in Table 1. 
the patients had a mean age of  68.7±11 years, range
36-86 years; 62% were females. the number of  pa -
tients included in each group were as follows: dabiga-
tran, n=32; rivaroxaban, n=38; fondaparinux, n=30.
We found no significant between-group differences in
gender or age. the power of  the study reached our
target of  90%. in the overall population, the rate of
compliance with antithrombotic therapy was very
high, reaching 99%. no patient exhibited “over com-
pliance”, i.e. taking more than one daily dose (non-
compliance). in the course of  the entire study period,
only one patient forgot to take just one dose of  riva-
roxaban. in GD, 87.5% of  patients indicated a prefe-
rence for oral administration of  a drug over subcuta-
neous injection (12.5%). 
similarly, 84.2% of  patients in GR indicated that they
preferred oral administration over subcutaneous injec-
tion (15.8%). in GF, on the other hand, in which the
drug was administered by subcutaneous injection, a

surprisingly high number of  patients (73.3%) reported
a preference for this route over oral administration
(26.7%) (Fig. 1). in other words, the patients who
took medication via the oral route considered this to
be preferable to subcutaneous injection. in the same
way, those receiving subcutaneous injections also pre-

Table 1. Patient demographic data, coexisting diseases, medica-
tions and length of  hospital stay.

Number of  patients:                                       100
Age (yrs) (Mean ± sD)                                      68.7 ± 11
Men/Women                                                     38/62

Coexisting diseases                                         
smokers                                                             (16%)
Hypertension                                                     (41%)
Diabetes                                                            (8%)
CoPD                                                               (3%)
Previous AMi                                                    (5%)
Previous CABG/PtE                                       (3%)
Medications                                                     
B-blockers                                                         (12%)
ACE inhibitor/AR antagonist                           (38%)
AsA                                                                  (18%)
statins                                                                (28%)
tnG                                                                 (1%)
Length of  stay (days)                                     12.29±7.45

NOTE. the data are presented as percentage values, which also
correspond to patient numbers since the sample comprised 100
patients, and as mean values ± standard deviations. 
Abbreviations: ACE, angiotensin-converting enzyme; AMi, acute
myocardial infarction; AR, angiotensin receptor; CABG, coronary
artery bypass grafting; CoPD, chronic obstructive pulmonary
disease; PtE, percutaneous thromboendarterectomy.

Figure 1. Patients’ preference (%) for oral administration or subcuta-
neous injection (GD: dabigatran group; GR: rivaroxaban group; GF:
fondaparinux group).

New oral anticoagulants in orthopaedic surgery ointsJ
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ferred their assigned route of  administration. indeed,
when asked “Do you think that oral administration of
a drug is preferable to administration by subcutaneous
injection?” a significantly higher frequency of  patients
treated with fondaparinux (73.3%; p<0.001) compa-
red to those taking dabigatran (12.5%) or rivaroxaban
(15.8%) replied that oral administration is not prefera-
ble to subcutaneous injection. 
ten percent of  the patient population exhibited ga -
stro intestinal disorders during the course of  the treat-
ment: 15% of  GD (n=5), 5% of  GR (n=2), and 10%
of  GF (n=3); instead, 6% of  the entire sample exhibi-
ted minor bleeding events, without the need for hospi-
talization: 3% of  GD (n=1), 2% of  GR (n=1), and
13% of  GF (n=4) (Fig. 2). During the study period,
40% of  patients declared that they were on other
medication: 50% of  GD (n=16), 36% of  GR (n=14),
and 33% of  GF (n=10). no patients required treat-
ment with amiodarone. twelve percent of  the patients
also drank alcohol (1 or 2 glasses of  wine a day): 6
patients in GD, 2 patients in GR and 4 patients in GF.
no associations were found between study drug admi-
nistration and the occurrence of  gastrointestinal dis-
orders (Fisher’s test; p = 0.380), and no associations
were found between study drug administration and
the use of  other medications during the study period
(Χ2 test; p=0.359). We did not find any statistically sig-
nificant association between the drug used and bleed-
ing events (Fisher’s test; p=0.183) or between the drug

used and alcohol consumption (Fisher’s test;
p=0.468). 
none of  the patients developed symptomatic DVt
and/or PE. Finally, we analyzed and compared Los
between the three different groups. in GD, the mean
Los was 7.7±2.6 days, ranging from a minimum of  4
to a maximum of  16 days; in GR, the mean Los was
6.8±2.1 days (range: 4 to 12 days); and in GF the mean
Los was 7.8±2.3 days (range: 5 to 15 days). there was
no association between drug and Los (p = 0.166).

Discussion

the main finding of  the present study was the very
high rate of  compliance with the antithrombotic ther-
apy in our patient population: 99%. in the groups
receiving noAs (dabigatran and rivaroxaban), oral
administration was reported to be the preferred intake
route by 87.5% and 84.2% of  patients, respectively.
surprisingly, a high percentage of  patients receiving
fondaparinux by subcutaneous injection (73.3%)
instead considered this route preferable to oral admin-
istration. in other words, all the groups preferred their
own assigned mode of  drug intake, be it via the oral
route or via subcutaneous injection.
Anticoagulant prophylaxis with LMWHs has been
considered a gold standard for many years, and today
represents an important benchmark against which to
compare new antithrombotic drugs (1, 12). the main
disadvantage of  treatment with LMWHs is that it
requires subcutaneous administration, reported by
patients to be uncomfortable and inconvenient; con-
sequently, they sometimes interrupt the therapy (7, 8).
in short, administration by subcutaneous injection
may reduce patient compliance. this would, therefore,
also be expected to be an inherent problem associated
with the use of  fondaparinux. 
in summary, we found that the noAs investigated are
as effective as LMWHs and show no differences in
compliance when compared with subcutaneous injec-
tion of  fondaparinux. Furthermore, compliance with
these noAs was not associated with the use of  any
other drugs or with alcohol consumption. in support
of  our findings, little or no interaction has been re -
ported in the literature between dabigatran and aceta-
minophen or non-steroidal anti-inflammatory drugs,
which are widely used in the postoperative period (7,

Figure 2. Incidence of minor side effects: 10% gastrointestinal disor-
ders (15 patients in GD, 5 patients in GR, and 10 patients in GF); 6%
presenting minor bleeding events 3 (3 patients in GD, 2 patients in
GR, and 13 patients in GF) (GD: dabigatran group; GR: rivaroxaban
group; GF: fondaparinux group).
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13, 26, 27). the most recent version of  the American
College of  Chest Physicians guidelines, published in
2012, recommends thromboprophylaxis with antico-
agulants for a minimum of  10 to 14 days in patients
undergoing tHA (grade 1B), which should be extend-
ed in the outpatient period for ≤35 days from the day
of  surgery (grade 2) (4). Randomized controlled trials
have recently demonstrated that these novel agents are
at least as effective as LMWHs and are not associated
with an increased incidence of  clinically significant
bleeding (12, 28, 29). thus, dabigatran, rivaroxaban
and fondaparinux – the new inhibitors of  thrombin or
factor Xa – represent a valid alternative to LMWHs.
Huisman et al. showed that enoxaparin is less effective
than rivaroxaban (29), while another meta-analysis
comparing the efficacy and safety of  dabigatran with
enoxaparin suggested that these medicines show sim-
ilar efficacy and associated bleeding rates in patients
undergoing hip arthroplasty (30). thus, anticoagula-
tion therapy options should now include the noAs
dabigatran and rivaroxaban, as well as fondaparinux,
even though some argue that LMWHs should be pre-
ferred on the basis of  their longer clinical track record
compared with the new alternatives (grade 2) (5, 7). 
Regarding the correct timing of  administration, the
results of  our study agree with the 2014 surgical Care
improvement Project (7), which stated that patients
undergoing tHA should receive appropriate prophy-
laxis (which includes the new oral anticoagulants)
within 24 hours before surgery. in this regard, it is
very important to select the most appropriate throm-
boprophylaxis by balancing the risk of  bleeding versus
the prevention of  venous thromboembolism (VtE).
slower, and therefore reduced (by 20-25%), absorp-
tion of  dabigatran has been described when it is co-
administered with proton pump inhibitor (PPi) drugs
(26). the kinetic profile of  dabigatran is widely
known: the maximum plasma concentration (t max) is
reached 2 hours after administration. the t max could
be delayed to 3-4 h after administration if  dabigatran
is swallowed with food or taken with PPi drugs or in
the presence of  stress conditions that slow gastric
emptying (26). its plasma half-life is 12-14 h, so it is
not dependent on dose protocols (13, 27). the steady
state is reached in 2-3 days. the maximum effect on
coagulation parameters coincides with the maximum
plasma concentration of  the drug (26). some coagula-
tion laboratory parameters are affected by its adminis-

tration: the activated partial thromboplastin time
(aPtt) ratio was found to increase linearly with drug
dose, as was the thrombin time, with the maximum
alteration observed 2-4 h after intake (27). on the
other hand, it is not known whether dabigatran
administration alters the thromboelastogram (tEG)
trace. the results of  studies comparing dabigatran and
enoxaparin on the basis of  the evidence from RE-
Mo DEL (the prevention of  venous thromboembo -
lism after total knee replacement trial) and RE-
noVAt (the prevention of  venous thromboembo -
lism after total hip replacement trial) (14-30) have
shown that dabigatran has the same efficacy as a single
administration of  40 mg of  enoxaparin; instead, RE-
MoBiLiZE (the prevention of  venous thromboem-
bolism after total knee arthroplasty trial) showed that
dabigatran could meet the criteria of  non-inferiority
to a 30 mg twice daily dose of  enoxaparin. the phar-
macological profile of  rivaroxaban has also been
extensively studied (14, 31, 32). For example, rivarox-
aban has been demonstrated to reach its maximum
effect after just 2 to 4 h (31, 32) and, as with dabiga-
tran, its absorption is delayed by food intake, resulting
in less inter-individual variability (31, 32). the half-life
of  rivaroxaban is 7-11 h and no significant differences
have been observed between the effect of  the first
dose and once steady state is reached (14). the princi-
pal route of  rivaroxaban excretion is via the kidneys;
as a consequence, rivaroxaban is not recommended in
patients with a creatinine clearance rate <30 ml/min
(14). However, rivaroxaban can be used in patients
with cirrhosis of  the liver in the absence of  coagu-
lopathy (14, 15); rivaroxaban shows good anti-Xa
activity, while the aPtt ratio is less sensitive to
rivaroxaban than the prothrombin time is. As in the
case of  dabigatran, it is not known how tEG traces
are modified by rivaroxaban. the clinical use of
rivaroxaban has been validated by the Phase iii
RECoRD (Regulation of  Coagulation in orthopaedic
surgery to Prevent Deep Vein thrombosis and
Pulmonary Embolism) program (15, 33). its use has
thus been approved by the European Union and also
in the UsA for VtE prophylaxis in patients undergo-
ing elective hip surgery (15). the third drug for DVt
prophylaxis investigated in the present study was fon-
daparinux, administered by subcutaneous injection.
one limitation associated with the use of  this drug is
the need to ascertain the presence of  appropriate plas-
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ma levels of  antithrombin. the usual prophylactic
dose for DVt is 2.5mg/day via a single subcutaneous
administration (20), although the dose can also be split
into several daily administrations. in healthy subjects,
the anti-Xa peak is obtained 2 hours post subcuta-
neous administration (34). Fondaparinux is well
absorbed and has a half-life of  17 hours, permitting a
once-daily injection (20). the liver metabolizes fonda-
parinux, by desulfation and/or depolymerization, into
fragments of  lower molecular weight and reduced bio-
logical activity. the steady state is achieved after 2 days
of  single daily administrations. Renal clearance of
active metabolites eliminates about 10% of  the admin-
istered dose, while renal excretion of  active and non-
active metabolites eliminates 40% of  the dose (35).
Dose adjustment is recommended in the presence of
a creatinine clearance rate <50 ml/min (35). in the
present study, no major side effects of  fondaparinux
therapy occurred; in particular, no bleeding events
were recorded at 30 days. surprisingly, in our popula-
tion, no differences in patient compliance were detect-
ed between the subcutaneous route of  administration
(used for fondaparinux) and the oral route (used for
rivaroxaban and dabigatran), constituting a novel find-
ing. However, the results of  our study are in line with
those published by Lebel et al., who assessed compli-
ance with oral thromboprophylaxis following total hip
replacement and the possible consequences of  non-
compliance (25). 
those Authors reported a compliance rate of  66.1%.
Previous studies, focusing on use of  anticoagulants in
longer treatments, secondary prevention, or curative
treatments for known pathologies, have shown com-
pliance rates ranging from 31 to 83% (6-29); further-
more, unsurprisingly, compliance is observed to
diminish over time (1, 11). to the best of  our knowl-
edge, no other studies have specifically evaluated
patient compliance with different drugs administered
by different routes – i.e. oral administration versus
subcutaneous injection. oral administration is gener-
ally considered to be the preferred route, being fast
and simple compared to subcutaneous injection (7, 8),
but more data is needed. the main limitations of  our
study need to be underlined. First of  all, the factors
influencing patient compliance may not only be the
type of  administration route used for the drug in
question, but also by the patient’s inclination and abil-
ity to look after his own health. similarly, compliance

may reflect the degree to which a person has been
educated to follow rules. However, these aspects were
not evaluated in this study. in addition, this study was
a single-center explorative study, and therefore pre-
sented intrinsic limitations; nevertheless, the findings
in our population were strong enough to reveal certain
behaviors/attitudes regarding treatment compliance. 
in conclusion, the present study evaluated patient
compliance with dabigatran and rivaroxaban treat-
ment (bearing in mind that the patient is fully respon-
sible for the administration of  these noAs following
hospital discharge). A very high compliance rate was
obtained, confirming the potential of  these drugs to
replace LMWHs as the gold standard for antithrom-
botic prophylaxis in medical practice. We also assessed
patient compliance with fondaparinux therapy admin-
istered by subcutaneous injection and again found
excellent compliance rates in our patient population.
the patients in our study provided positive feedback
about the treatments (their convenience, comfort, and
intake simplicity, etc.), both with noAs (dabigatran
and rivaroxaban) and with fondaparinux. surprisingly,
neither administration route was revealed to be “supe-
rior” to the other. Finally, no major side effects or
complications were observed caused by the co-admin-
istration of  antithrombotic prophylaxis with other
drug therapies or its association with moderate alco-
hol consumption.
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