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Purpose: Numerous studies on thromboembolic prevention for non-valvular atrial fibrillation
(N'VAF) have shown either equal or better efficacy and safety of non-vitamin K oral anticoagulants
(NOACs) compared to warfarin, even for patients aged =75 years. Data on elderly patients, in
particular, octogenarians, are lacking. Paradoxically, this population is the one with the high-
est risk of bleeding and stroke with a worse prognosis. This study aims to describe safety and
effectiveness of NOACs in an elderly comorbid population.

Patients and methods: REGIstry of patients on Non-vitamin K oral Anticoagulants (REGINA)
is a prospective observational study enrolling consecutive NVAF patients started on NOACs
and followed up to 1 year (at 1, 6, 12 months). The primary endpoint was the incidence rate
of major bleeding (MB) and clinically relevant non-major bleeding (CRNMB). The secondary
endpoints were the incidence of 1) stroke or systemic embolism, 2) hospitalization, 3) death,
and 4) drug-related adverse events.

Results: We enrolled 227 patients aged 81.616.1 years (range 67-95 years; 280 years in 59.4%).
The median CHA, DS -VASc was 5 (IQR 4-5) and HAS-BLED was 4 (IQR 3-5). The estimated
glomerular filtration rate was 59.27+24.12 mL/min. During follow-up, only 10 MB and 23
CRNMB occurred, with a total incidence of 4.4% (95% CI: 1.7%—7.17%) and 5.7% (95% CI:
2.68%—8.72%), respectively. There were 2 cerebral ischemic events, with a total incidence of
0.88% (95% CI: 0.84%—0.92%), 23 NOAC-related hospitalizations, no NOAC-related deaths,
and 4 minor drug-related adverse effects.

Conclusion: In a population of aged and clinically complex patients, mainly octogenarians,
NOAC:s were safe and effective.
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Introduction

Non-vitamin K oral anticoagulant (NOAC) therapy has been increasingly used for stroke
prevention in non-valvular atrial fibrillation (NVAF)' due to its proven effectiveness
and safety. Real-world data have confirmed Phase III trial results,? even showing further
advantages in the older population,>* which shows the highest risk of bleeding, as well
as stroke with a worse prognosis.® In elderly patients, NOACs seem to be more effective
than and as safe as vitamin K antagonists (VKA).® Nevertheless, real-world prospective
studies in this population, including octogenarians, are still scarce. On the contrary,
these patients are more and more frequent in clinical practice. The decision-making
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process to initiate them to a chronic anticoagulant therapy
can be difficult due to the risk/benefit ratio.

We, therefore, aimed to analyze data from the local
REGIstry of patients on Non-vitamin k oral Anticoagulants
(REGINA) to assess the efficacy and safety of NOACs in an
elderly and comorbid population, such as the one cardiolo-
gists increasingly follow in the cardiac rehabilitation setting.

Patients and methods

REGINA is a single-center, prospective, observational study
that was conducted at the IRCCS Istituti Clinici Scientifici
Maugeri, Milano, Italy. The Local Ethics Committee (Comi-
tato Etico ICS Maugeri SpA SB, Pavia) approved the study
(1053CE). It adhered to the Declaration of Helsinki, and each
patient signed a written informed consent form.

NVAF patients on NOAC treatment followed at our
inpatient or outpatient cardiac rehabilitation clinic were
consecutively enrolled from April 14, 2015 to July 31,
2016. All patients were followed up to 1 year. Follow-up
(FU) visits were scheduled at 1, 6, and 12 months from the
first NOAC dose. Patients with severe cognitive impairment
(Mini-Mental State Examination score <20), active cancer,
and/or any-end stage disease and those who had undergone
cardiac surgery in the previous 12 months were excluded.
NOAC choice was based on the knowledge and expertise
of each prescriber to ensure the collection of real-life data.
Note that edoxaban was not available in Italy at the time of
enrollment. Updated international and national guidelines’
recommendations and appropriate local diagnostic—therapeu-
tic instructions were available on our institution’s Intranet.
Periodic meetings for the discussion of clinical cases were
scheduled throughout the study period.

The primary endpoint of the study was represented by
the incidence rate of major bleeding (MB) and/or clinically
relevant non-major bleeding (CRNMB), defined according
to International Society on Thrombosis and Haemostatis
(ISTH) criteria.”®

The secondary endpoints included the incidence of 1)
stroke or systemic embolism, 2) hospitalization, 3) death,
and 4) any drug-related adverse event.

Data collection

A specific electronic case report form (eCRF; Promeditec,
Milan, Italy) was developed for this study. On enrollment,
eCRF mandatory fields included age, gender, weight, height,
calculated body mass index (BMI), heart rthythm (sinus
rhythm or atrial fibrillation), concurrent therapies, Cumula-
tive Illness Rating Scale (CIRS)’ to quantify the presence of

comorbidities (CIRSc) and their severity (CIRSs), CHA DS -
VASc,! and HAS-BLED! for all patients. Each participant
underwent a complete physical examination. Baseline blood
tests were also obtained, with hemoglobin (HGB), platelet
count (PLT), serum creatinine, ALT, and AST being manda-
tory. The estimated glomerular filtration rate (¢eGFR) was
calculated through the Cockcroft-Gault formula.!? In the
e¢CRF, medical history details were also recorded.

At each FU visit, a detailed medical history, including
specific, multiple questions regarding treatment adherence
and adverse effects, and a repeated physical examination were
obtained. The results of repeated blood tests, occurrence of
death, hospitalization, undercurrent disease, and any relevant
information were recorded in the eCRF.

Statistical analyses

Baseline characteristics are presented as percentages for
categorical variables and medians (IQR) or mean + SD for
continuous variables. The chi-squared test was used for
univariate comparisons of categorical variables between
groups. The unpaired #-test (or Wilcoxon rank sum test
when appropriate) was used for continuous variables. The
incidence rate of outcomes per 100 patient-years of FU and
corresponding 95% Cls are presented. All available FU data
were used in the calculation of these rates. We chose to apply
on-treatment analysis to describe the safety and efficacy of
NOAC treatment in this cohort of real-life patients. Therefore,
we calculated the incidence rates on the population available
at each time point. Kaplan—Meier curves were realized to
describe event-free survival.

Results

We consecutively enrolled 227 patients (F/M 105/122), of
whom 183 (80.6%) were inpatients. Only three patients
dropped out at FU. Patients’ age was 81.616.1 years (range
67-95 years). A large proportion of patients (59.4%) were
aged >80 years. BMI was 26+5 kg/m?, and eGFR was
59.27424.12 mL/min. Patients with permanent NVAF
numbered 125 (55%), those with paroxysmal NVAF were
81 (35.7%), and those with persistent NVAF numbered
21 (9.3%). Median CHA_DS,-VASc was 5 (IQR, 4-5) and
median HAS-BLED was 4 (IQR, 3-5), thus grading this
population at high risk for both stroke and bleeding. Fur-
thermore, CIRSc was 4.99+1.74 and CIRSs was 1.94+0.29,
demonstrating that the enrolled population was also charac-
terized by a very high clinical complexity. The prevalence
of the main comorbidities is detailed in Table 1, where the
proportion of patients with a CIRSc >3 is also reported.
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Naive patients to any type of anticoagulation numbered
96 (42.3%), while the remaining ones were switched from
VKA. The switch to an NOAC was proposed to all eligible
patients without contraindications, such as eGFR <30 mL/
min, mechanical valve prostheses, and surgical valve disease.
None of these patients refused the therapy change.

One-hundred and twenty-four patients (54.6%) were
treated with apixaban, 45 (19.8%) with dabigatran, and 58
(25.6%) with rivaroxaban. Table 2 shows the clinical details
of each subgroup, that is, according to the prescribed NOAC
(drug and dose).

Overall, blood tests remained stable throughout the
FU compared to baseline. We observed no changes in
HGB (12.2£1.7, 12£1.6, 12.4£1.6, and 12.7+1.6 g/dL,
respectively), PLT (230.8+85, 222.94+85.4, 227.3172,
and 224.31£86.4x10°/L, respectively), ALT (21.3+£13.1,
19.949.7, 21.3£15.1, and 19.2+5.8 units/L, respectively),
AST (22.349.5, 20£7.9, 21.149.7, and 19.3£5.1 units/L,
respectively), and creatinine levels (1.1£0.3, 1.06%0.4,
1.09£0.4, and 1.1+£0.4 mg/dL, respectively). Finally, we
observed a good self-reported adherence to NOACs treat-
ment. A fully correct therapeutic scheme was followed by
92% of patients, while only 8% of patients reported having
occasionally forgotten a tablet intake, never for more than
two consecutive pills.

Table | Patients’ clinical complexity

Comorbidities n (%)
Hypertension 156 (68.7)
CHF 99 (43.6)
Diabetes 57 (25.1)
CAD 65 (28.7)
Previous M| 47 (20.7)
PAD 63 (27.7)
Previous stroke or TIA 42 (18.5)
CIRSc >3 180 (79.3)

Note: Values are expressed as n, total number, and (%), percentage.
Abbreviations: CAD, coronary artery disease; CHF, chronic heart failure;
CIRSc, Cumulative lliness Rating Scale complexity; MI, myocardial infarction; PAD,
peripheral artery disease; TIA, transient ischemic attack.

Primary endpoint
Upon completion of FU, MB occurred in only 10 patients,
for a total incidence of 4.4% (95% CI: 1.73%—7.07%), and
CRNMB occurred in 13, for a total incidence of 5.7% (95%
CI: 2.68%—8.72%). There was no fatal bleeding. Out of ten
MB cases, only one was intracranial and the patient underwent
successful surgery, five were gastrointestinal, and four were
urogenital. Forty percent of total bleeding occurred in the first 3
months of therapy and the remaining events were evenly spaced
during the remaining FU period, as shown in the Kaplan—-Meier
plot of Figure 1A. The incidence of MB and CRNMB accord-
ing to NOAC subgroups is presented in Table 3.

Neither CHA?DS?-VASc nor HAS-BLED was correlated
with the occurrence of MB or CRNMB.

Secondary endpoints

We observed the following: 1) two embolic events, namely,
a transient ischemic attack (TIA) and a minor stroke, with a
total incidence of 0.88% (95% CI: —0.33% to 2.09%), that
occurred at the ninth and fourth months of FU, respectively;
2) 69 hospitalizations (rate of 30.3% per year), of which 23
(33%) were NOAC related, while the other causes for the
hospital admission were either congestive heart failure (45%)
or infections (22%); all hospitalizations involved patients who
had been enrolled in the study during their first hospital stay,
truly representing hospital readmissions that mainly occurred
in the first 3 months of FU (64% of the events), as shown in
the Kaplan—Meier plot of Figure 1B; 3) 20 deaths (total death
rate of 8.8% per year), of which 8 were because of cardiac
causes (heart failure or sudden death) and 12 were due to
pneumonia, other infections, or cancer; there were no NOAC-
related deaths; and 4) rare drug-related adverse events, that is,
only 4 patients, all on dabigatran, complained of dyspepsia,
and a switch to a different NOAC was necessary in 3 of them.

Reduced dose of NOAC

A post hoc analysis of the data revealed that reduced dose
(RD) of NOAC was used in 135 patients. Among these

Table 2 Patients’ clinical details according to the prescribed NOAC therapy

Apixaban 2.5 mg | Apixaban 5 mg | Dabigatran 110 mg | Dabigatran 150 mg | Rivaroxaban 15 | Rivaroxaban 20
BID (n=86) BID (n=35) BID (n=31) BID (n=14) mg QD (n=18) | mg QD (n=40)
Age, years 84.1315.54 75421731 81.77+£5.97 72.86+5.88 81.83+7.82 76.62+10.39
Weight, kg 69.28+15.39 76.11x13.7 67.65%12.15 76.97x17.97 64.8619.56 73.99+£13.98
eGFR, mL/min | 46.62+15.75 72.11+24.67 54.55+20.55 87.58+28.82 54.02+21.73 73.48+22.72
Note: Values are expressed as n, total number, and mean * SD.
Abbreviations: BID, bis in die; eGFR, estimated glomerular filtration rate; NOAC, non-vitamin K oral anticoagulant; QD, quaque die.
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Figure | Event-free survival: bleeding-free survival plot (A); hospitalization-free survival plot (B).

Table 3 Occurrence of MB and CRNMB
prescribed NOAC therapy

according to the

Time (months)

Table 4 Clinical details of patients on a reduced dose of NOAC
compared to those on full dose

NOAC MB CRNMB
(n=10) (n=13)
Apixaban 2.5 mg BID 3(349) 4 (4.65)
Apixaban 5 mg BID 2(5.71) 3(8.57)
Dabigatran 110 mg BID 1 (3.23) 2 (6.45)
Dabigatran 150 mg BID 3(21.43) 1(7.14)
Rivaroxaban 15 mg QD 0(0) 3 (16.67)
Rivaroxaban 20 mg QD 1 (2.5) 0(0)

Notes: Values are expressed as n, total number, and (%), percentage.
Abbreviations: BID, bis in die; CRNMB, clinically relevant non-major bleeding; MB,
major bleeding; NOAC, non-vitamin K oral anticoagulant; QD, quaque die.

patients, RD was appropriately selected based on the Phase I11
trial criteria’® " in 89 (66%) patients, while in the remaining
patients, RD was prescribed based on clinical judgment. More
specifically, 40% of patients on apixaban 2.5 mg bis in die
(BID) met one criterion only, mainly, the age criterion, 32%
of patients on dabigatran 110 mg BID and 50% of those on
rivaroxaban 15 mg quaque die had either borderline eGFR
or advanced age, in addition to high CIRS. Compared to the
remaining population, that is, patients on full dose, those
treated with an RD of apixaban were older and had lower
body weight, eGFR, and HGB levels at enrollment (Table 4).
Regarding the endpoints, in these RD groups, MB occurred
in three patients with a total incidence of 3.49% (95% CI:
1.1%-5.87%) and CRNMB occurred in four patients with
a total incidence of 4.65% (95% CI: 1.91%—7.38%), while
embolic events occurred in two patients with a total incidence

Apixaban 2.5 mg BID Full dose P-value
Age, years 84.13+5.54 77.7448.52 | <0.001
Weight, kg 69.28+15.39 72£13.91 0.13
eGFR, mL/min | 46.62+15.75 67.05+25.25 | <0.001
CIRSc 5.21%1.73 4.83+1.75 0.202
CIRSs 2+0.31 1.91£0.29 0.109
HGB, g/dL 11.8+1.68 12.59£1.72 | <0.001

Dabigatran 110 mg BID | Full dose P-value
Age, years 81.77+5.97 80+8.41 0.263
Weight, kg 67.65+12.15 71.62+14.84 | 0.263
eGFR, mL/min | 54.55+20.55 60.061+24.64 | 0.348
CIRSc 5.5+2.04 4.93%1.7 0.158
CIRSs 2.01+0.31 1.94+0.3 0.234
HGB, g/dL 11.73£0.45 11.68£1.5 0.672

Rivaroxaban 15 mg QD | Full dose P-value
Age, years 81.83+7.82 80.1148.16 | 0.367
Weight, kg 64.86+9.56 71.65£14.8 | 0.062
eGFR, mL/min | 54.02+21.73 59.75+24.33 | 0.433
CIRSc 5.29+1.68 4.97+1.75 0.463
CIRSs 1.961+0.32 1.95+0.3 0.757
HGB, g/dL 12.32t1.6 12.24+1.77 |07

Notes: Values are expressed as mean + SD. P<0.05 was considered as significant.
Abbreviations: BID, bis in die; ¢, complexity; CIRS, Cumulative lliness Rating Scale;
eGFR, estimated glomerular filtration rate; HGB, hemoglobin; NOAC, non-vitamin
K oral anticoagulant; QD, quaque die; s, severity.

of 1.48% (95% CI: —0.09% to 3.05%). These two embolic
events consisted of a minor stroke in a patient with fulfilled
RD criteria and a TIA in another patient with borderline crite-
ria, that is, age of 82 years and creatinine equal to 1.5 mg/dL.
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Discussion

REGINA is a single-center, prospective, observational study
that enrolled an elderly population, treated with an NOAC for
NVAEF, mainly over 80 years old, and characterized by a high
number of comorbidities and a high clinical complexity, as
well as a high risk for stroke and bleeding. During a 1-year
FU, there were rare embolic and few bleeding complications.
Our data strengthen the concept that NOACs are safe and
effective in the elderly, even in highly complex octogenarians.

Phase I1I trials clearly demonstrated NOACs’ effective-
ness and safety in NVAF patients,'? although aged, frail,
comorbid patients were represented to a lesser extent.'® In
the last years, several real-world studies have confirmed the
effectiveness and safety of NOACs in the elderly, although
most of them were retrospective and/or based on health
insurance databases.!”?? In the present study, in a cohort of
227 patients, with an average age of 81 years and about 60%
of cases aged over 80 years, who had been prospectively
observed up to 1 year, there were no fatal bleedings and MB
occurred in only 4.4% (95% CI: 1.73%—7.07%), of which
only 1 case was intracranial and life threatening. These data
are in line with the results of a recent large retrospective
study, which showed that compared to VKA, NOACs were
associated with a lower rate of MB events.?

In addition to old age, we must underline that the popula-
tion of the present study displayed very high-risk features.
Indeed, all measured scores depicted a profile of high clinical
complexity. Given these premises, in agreement with the lit-
erature,” nearly one-third of the patients were rehospitalized
during the observational period, mainly for cardiovascular

causes. In keeping with several studies, s>

only one-third of
the hospitalizations were related to bleeding events. Further-
more, no deaths were related to the use of NOACs, although
the overall death rate was 8.8% per year due to cardiac causes,
infections, or cancer.

It is worth discussing that a high percentage (59%) of our
population was treated with an NOAC at RD. As prespecified
in the “Patients and methods” section, in order to collect real-
world data, the selection of the specific NOAC and its dosage
was based on the prescribers’ evaluation. In 34% of these
patients, the RD was chosen based on clinical judgment rather
than Phase III trials’ criteria'*'® and international consensus
recommendations on NOAC use.?* Previous studies®?¢ have
reported the use of a lower-than-recommended dose of NOACs
in clinical practice. Probably, the individual assessment of
patients’ risks for bleeding often plays a major role in guiding
the choice of drug and dosage, in particular, in the elderly. In
fact, patients treated with RD were even more fragile than
the remaining patients were, as they had lower body weight,

worse eGFR, and higher CIRSc and CIRSs. Not surprisingly,
the only two cardioembolic events occurred in this group of
patients. It is known that NVAF patients with advanced age
or low body weight or renal dysfunction have a higher risk of
stroke and MB,* irrespective of the chosen dosage or NOAC.
It has to be emphasized that inappropriate dose reduction has
been associated with a higher risk for embolism,*?° while in
other studies, it did not seem to be the case.?*° Thus, transpos-
ing the recommendations of the randomized Phase III trials
to the more complex real world remains a challenge for each
clinician. Accordingly, the updated European Heart Rhythm
Association (EHRA) practical guide on NOAC management,*
that is based on expert opinions, suggests dose reduction con-
sidering a number of clinical variables, not even mentioned in
Phase I1I trials. While adequate dose prescription is certainly
mandatory, such appropriateness remains to be further eluci-
dated. Given the escalating complexity, we face in the daily
clinical practice of geriatric patients, there is a growing need
for a modern approach that integrates information from large
trials and single patient’s evaluation.!

Lastly, we observed a good self-reported adherence to
NOAC:s (eg, 92% compliance to the prescribed therapy)
and a stability of blood tests throughout the FU period. Both
these findings might depend on the peculiar organization that
characterizes a prospective registry, in which both careful
patient management and the periodic phone calls reduce the
nonadherence and allow correction of possible undercurrent
factors. Indeed, this might also have contributed to improve
NOACS’ efficacy and safety. However, this is a mere specula-
tion. Since adherence was considered high and events were
low, no relation could be found between them.

A limitation of our study is the lack of a control group
on VKA. According to the current guidelines, NOACs are
often preferred; thus, it is extremely difficult to have com-
parable prospective data. Indeed, recent real-life studies
that compared NOACs to VKAs were retrospective using
the propensity score matching analysis.'®* They showed
that MB and overall bleeding episodes are less frequent in
patients treated with NOACs rather than with VKA. We used
the results of the aforementioned studies as a landmark to
draw our conclusions.

Conclusion

Thus, despite the limited number of patients enrolled in this
study, there is evidence that in a population of comorbid,
clinically complex elderly NVAF patients, including octo-
genarians, NOACs were safe and effective. These results
further encourage the use of NOAC:s in a population that is
followed by the cardiologist and that is at very high risk of

Vascular Health and Risk Management 2019:15
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disabling events. There are also some clues that careful FU

of elderly patients on NOAC therapy could contribute to

improve their prognosis.
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