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Analysis of geographical variations in the epidemiology
and management of non-valvular atrial fibrillation:
results from the RAMSES registry
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ABSTRACT

Objective: This study aimed to determine the differences in terms of demographic characteristics and preferred stroke prevention strategies for
patients with non-valvular atrial fibrillation living in seven geographical regions of Turkey.

Methods: In total, 6273 patients were enrolled to this prospective, observational RAMSES study. The patients were divided into seven groups
based on the geographical region of residence.

Results: In terms of the geographical distribution of the overall Turkish population, the highest number of patients were enrolled from Marmara
(1677, 26.7%). All demographic characteristics were significantly different among regions. Preferred oral anticoagulants (OACs) also differed
between geographical regions; non-vitamin K OACs were preceded by warfarin in East Anatolia, Aegean, Southeast Anatolia, and Black Sea.
Nearly one-third of the patients (28%) did not receive any OAC therapy. However, the number of patients not receiving any OAC therapy was
higher in Southeast Anatolia (51.1%) and East Anatolia (46.8%) compared with other geographical regions of Turkey. Inappropriate use of 0ACs
was also more common in East and Southeast Anatolia.

Conclusion: This study was the first to show that the demographic differences among the geographical regions may result in different prefer-
ences of stroke prevention strategies in Turkey. OACs are still under- or inappropriately utilized, particularly in the eastern provinces of Turkey.
(Anatol J Cardiol 2017; 18: 273-80)
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Introduction Non-valvular AF (NVAF) is associated with a six-fold in-
crease in the risk of stroke and accounts for 20%—25% of isch-

Atrial fibrillation (AF) is the most common cardiac rhythm  emic stroke events among older patients (1). With the aging of
disorder and is associated with an elevated risk of stroke, throm-  the population, the burden of NVAF is expected to double in the
boembolism, and mortality (1). AF can be classified as valvular ~ near future and present with important public health implica-
or non-valvular, the former typically resulting from mitral valve  tions (1, 2). In patients with NVAF, the risk of thromboembolism
stenosis or valvular prosthesis. increases with risk factors, such as old age, female sex, vas-

Address for correspondence: Dr. Volkan Dogan, Mugla Sitki Kogman Universitesi Tip Fakiiltesi
Orhaniye Mah. Haluk Ozsoy Cad., 48000/Mugla- Téirkiye
Phone: +90 252 214 13 26 E-mail: drvolkandogan@hotmail.com
Accepted Date: 23.06.2017 Available Online Date: 11.08.2017

©Copyright 2017 by Turkish Society of Cardiology - Available online at www.anatoljcardiol.com
DOI:10.14744/AnatolJCardiol.2017.7709




Dogan et al.
Results from RAMSES registry

274

Anatol ) Cardiol 2017, 18: 273-80
DOI:10.14744/ Anatol)Cardiol.2017.7709

cular disease, diabetes, hypertension, heart failure, or a prior
history of stroke (2). Vitamin K antagonists (VKAs) have been
the gold standard oral anticoagulant (OAC) for the prevention
of stroke and thromboembolism in patients with AF since the
discovery of warfarin in 1941. ldentification of patients with
NVAF who will benefit from anticoagulant therapy is a sig-
nificant clinical challenge. The congestive heart failure or left
ventricular dysfunction, hypertension, age >75 years, diabetes,
prior thromboembolism or stroke, vascular disease, age 65—74
years, and sex (CHA,DS,VASc) score is a validated stroke for
risk estimation in patients with NVAF, and those with scores >1
should be considered eligible for anticoagulant therapy unless
the bleeding risk is prohibitive (3). As a result, current clinical
guidelines recommend the use of OAC therapy, either VKA or
non-VKA OAC (NOAC), for all patients with AF, except for those
who are at a substantially low risk (patients aged <65 years,
without any risk factors for stroke) (1). Despite clear guidelines
on anticoagulant therapy (1), real-world analyses showed that
most patients with NVAF are either inadequately treated with
antiplatelets or do not receive any treatment at all (4, 5). Fur-
thermore, some low-risk patients are overtreated with VKAs or
NOAC (6, 7).

The First Geography Congress in Turkey, held in Ankara in
1941, divided Turkey into seven separate regions based on cli-
mate, human habitat, agricultural diversity, and topography. Such
variations in these factors may contribute to regional differenc-
es in the prevalence and management of chronic diseases (8).
The four western regions of Turkey, Marmara, Aegean, Central
Anatolia, and Mediterranean, are the four most socioeconomi-
cally developed regions of the country. On the other hand, the
three eastern regions, Black Sea, Eastern Anatolia, and South-
eastern Anatolia, constitute the three least socioeconomically
developed regions. These regions considerably differ in terms
of demographic characteristics, educational levels, employment
rates, level of welfare, and economic structure (9, 10). Such pro-
nounced geographical differences in living conditions are likely
to be reflected in the differences observed in the population’s
health status. The Burden of Disease Study in 2005 has sug-
gested that the west, middle, north, and south regions followed
patterns that were similar to European countries, while the dis-
ease and mortality patterns in the east were similar to those of
developing countries (11).

There are no large-scale studies from Turkey on the inci-
dence, prevalence, and mortality of AF, but the Turkish Adult Risk
Factor Study, a cross-sectional prospective study of 3450 adults,
found a prevalence of AF of 1.25% and an incidence of 1.35 per
1000 person-years (12). Although epidemiological characteris-
tics and treatment modalities of NVAF have never been investi-
gated before, they may vary based on the geographical regions of
Turkey. The aim of our study was to demonstrate the epidemio-
logical characteristics and stroke prevention strategies for NVAF
in all regions of Turkey and determine any potential differences
between these regions.

Methods

Study design and data collection

The design of the RAMSES study (ClinicalTrials.gov identi-
fier NCT02344901) has been previously reported (13). Briefly, the
RAMSES study was conducted as a large, national, multi-center,
and cross-sectional registry. We included all consecutive pa-
tients aged >18 years who were admitted to a participating hos-
pital with a confirmed diagnosis of NVAF

To ensure adequate geographical diversity, the number of
patients enrolled from each region was proportional to the popu-
lation of the relevant region. In order to represent all patients
treated under different healthcare settings, the study centers
included were state, university, educational and research, and
private hospitals.

Patients were enrolled to the RAMSES study between Febru-
ary 15, 2015 and May 20, 2015. Eighty-three investigators from 57
centers located in 29 cities of seven geographical regions par-
ticipated in the study. The included investigators were employed
in outpatient clinics of cardiology departments.

Patients with mechanical heart valves or mitral stenosis
were excluded from the study. Clinical background information,
including underlying diseases, medications, and laboratory data,
were recorded for all patients. In addition, clinical and laboratory
components of various risk score measures for stroke and bleed-
ing [CHA,DS,VASc and hypertension, renal or liver failure, stroke
history, bleeding history, labile international normalized ratio,
age >65 years, and drug or alcohol abuse (HAS-BLED) scores,
respectively] were collected. Patients’ ongoing pharmacological
treatment for stroke prevention and antiarrhythmic drug thera-
pies were recorded. International normalized ratio (INR) values
and creatinine levels were also recorded. For patients receiving
the VKA therapy, time in therapeutic range (TTR) was calculated
by the conventional method: in-range (2-3) INR values divided by
all INR values of a patient.

Patients were classified into low, intermediate, and high
stroke risk groups according to their CHA,DS,VASc scores. We
considered patients with score 0 to have a low risk of stroke,
those with score 1 to have an intermediate risk, and those with
score >2 to have a high risk. OAC therapy under-utilization was
defined and estimated in patients who had CHA,DS,VASc score
>1. Renal function was estimated by creatinine clearance value
calculated using the Cockroft—Gault formula. Inappropriate use
of OACs was evaluated according to the current guidelines (1).
Major bleeding was defined based on the criteria of the Inter-
national Society on Thrombosis and Haemostasis, and minor
bleeding was defined as having a non-major bleeding (14). The
present study was approved by the local Ethics Committees of
all participating centers. Written informed consent forms were
obtained from all patients.

Patients were classified into three clinical sub-types of AF:
paroxysmal, persistent, or permanent, according to the physi-
cian’s perception of AF at the time of enrollment. The definitions
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of AF sub-types were as follows: paroxysmal AF, persistent AF, or
permanent AF (1).

Outcomes of major interest

Guideline-based use of anticoagulant therapy in eligible pa-
tients and the reason for not receiving OAC therapy were ana-
lyzed. The appropriateness of stroke prevention strategies in pa-
tients with NVAF was evaluated. CHA,DS,VASc and HAS-BLED
scores were assessed. A special consideration was given to the
differences in demographics, clinical history, medications, and
appropriateness of stroke prevention strategies among seven re-
gions of Turkey in this sub-study of the RAMSES registry. Defini-
tion of guideline adherence in the use of 0ACs was based on the
recent AF guidelines of the European Society of Cardiology (1).

Treatment was considered to be adherent to guidelines if pa-
tients with CHA,DS,VASc score 0 or female sex with score 1 re-
ceived no treatment and if OAC therapy was initiated in patients
with CHA,DS,VASc score >0.

Undertreatment was defined as either receiving no treat-
ment in the presence of risk factors or receiving antiplatelet
therapy while the guidelines recommend the use of OAC.

Overtreatment was defined as patients with CHA,DS,VASc
score 0 receiving an antithrombotic therapy.

Turkey's healthcare system

Turkey's healthcare system consists of a mixture of public
and private health services. Turkey provides national healthcare
under the National Health Insurance system. All residents regis-
tered with the Social Security Institution under this system can
receive medical care free of charge in hospitals contracted to
this institution.

Statistical analyses

Continuous variables were presented as median and inter-
quartile range or meanzstandard deviation. Normally distributed
variables were analyzed using ANOVA, and non-normally distrib-
uted variables were analyzed using the Kruskal-Wallis test.

Categorical variables were presented as frequencies and
percentages. Univariate analysis was performed for continuous
variables, was used ANOVA test and chi-square tests were used
for categorical variables. A p value of <0.05 was considered sig-
nificant. Comparisons between the groups in Tables 1 and 3 were
performed using the chi-square and ANOVA tests. All analyses
were performed using Statistical Package for Social Sciences
software (SPSS 21, Chicago, lllinois, USA).

Results

Study population

In total, 6273 patients were included in the RAMSES study.
Patient distribution according to regions was as follows: Mar-
mara, 1677 (26.7%); Central Anatolia, 1024 (16.3%); Black Sea, 907
(14.5%); Mediterranean, 796 (12.7%); Aegean, 745 (11.9%); East

Anatolia, 662 (10.6%); and Southeast Anatolia, 462 (7.4%) (Fig. 1).
Approximately 45.1% of the patients were enrolled from tertiary
hospitals, 43.6% from state hospitals, and 11.3% from private
hospitals.

The mean age of the study population was 69.6+10.7 years,
and 56% of the patients were females. AF was paroxysmal in
14% and persistent or permanent in 81% of the patients. Major
concomitant diseases were hypertension (69%), heart failure
(22%), diabetes (22%), stroke (13.5%), and coronary artery dis-
ease (29%).

Regional differences in demographic characteristics

The baseline characteristics of the patients among the seven
regions of Turkey are listed in Table 1. Patients living in the Aege-
an region of Anatolia were older than those living in the remain-
ing six regions. East and Southeast Anatolia were the least de-
veloped regions of Turkey, and the highest rate of illiteracy was
noted in Southeast Anatolia (72.9%). Smoking status and preva-
lence of comorbidities including hypertension, chronic obstruc-
tive lung disease, heart failure, diabetes, stroke, and coronary ar-
tery disease also varied among regions. Prevalence of sustained
AF (persistent or permanent) was higher than paroxysmal AF in
all regions. The mean CHA,DS,VASc and HAS-BLED scores of
the study population were 3.3+1.6 and 1.6+1.1, respectively. The
lowest CHA,DS,VASc score was seen in the Black Sea region
(3.1£1.6), and the lowest HAS-BLED score was seen in Central
Anatolia (1.3x1.1).

Regional differences in stroke prevention strategies

The overall OAC use was 72%, and antiplatelet therapies
were prescribed to 32% of patients. The percentages of pa-
tients prescribed antithrombotic drugs were as follows: war-
farin, 35%; NOAC, 37%; and antiplatelet without OAC, 19%. Ap-
proximately 9% of patients were not prescribed antithrombotic
drugs. The details of the medications used by the patients are
summarized in Table 2. Use of NOAC preceded warfarin in East
Anatolia, Aegean, Southeast Anatolia, and Black Sea. Dabiga-
tran was the preferred NOAC in Mediterranean, Aegean, South-
east Anatolia, Central Anatolia, and Black Sea, whereas riva-
roxaban was prescribed more than the other NOACs in East
Anatolia and Marmara.

Regional differences in guideline-based

use and quality of OAC therapy

Warfarin was prescribed to <20% of patients in East Ana-
tolia, Southeast Anatolia, and Black Sea. In total, 2173 patients
were on warfarin, and the mean TTR was 853.61%=+25.4%. The
quality of anticoagulation with VKA greatly differed among the
seven regions, with the highest TTR noted in Black Sea and
the lowest in Aegean. The distribution of the mean TTR values
among the seven regions is given in Figure 2. Figure 3 shows
the use of antithrombotic drugs according to the stroke risk
groups. It was noted that most of the patients with low risk
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Figure 3. The use of antithrombotic medications according to the stroke
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were unnecessarily using warfarin, NOAC, or antiplatelet
agents. The proportion of patients not prescribed Oac therapy
was highest in Southeast Anatolia (51.1%) and East Anatolia
(46.8%). Similarly, the prescription rates of antiaggregants in
East and Southeast Anatolia were found to be higher than in
all other regions. After excluding 92 patients whose data were
absent for the evaluation of appropriateness of OAC therapy,
data of 6181 patients were analyzed to find out the differences
in guideline-adherent use of anticoagulant therapy among the
seven regions of Turkey.

Treatment appropriateness and under- and overtreatment
rates in the different regions are presented in Table 3. Among
6181 patients, 1823 (29.5%) were inappropriately treated. Inap-
propriate use was most prevalent in East and Southeast Anato-
lia, and the most guideline-adherent use of 0ACs was detected
in Central Anatolia.

Discussion

The main findings of the present sub-study of the RAMSES
study revealed the first cross-sectional data on the sociodemo-
graphic, lifestyle, clinical, and treatment characteristics of pa-
tients with NVAF in Turkey.

The most significant findings of the present study are as
follows. First, differences were detected between the seven
geographical regions of Turkey in terms of several baseline clini-
cal characteristics and baseline frequencies of OAC utilization.
Second, although the mean CHA,DS VASc score was >3, nearly
half of the patients received no anticoagulant therapy in East
and Southeast Anatolia. Third, the highest prevalence of inap-
propriate use was noted in East and Southeast Anatolia, which
are also the least socioeconomically developed regions of the
country.

What is already known on this topic?

AF is a major public health burden worldwide, and its preva-
lence is expected to increase because of widespread popula-
tion aging, particularly in developing countries such as Turkey.
Although epidemiological data on the prevalence or manage-
ment strategies of AF are available in USA and Europe, such data
are limited in our country. The geographical heterogeneity of AF
has been suggested in previous studies (15). Realise AF survey
that enrolled 10546 AF patients from 831 sites in 26 countries
showed that AF patients from the Middle East and Africa were
significantly younger and were more frequently females com-
pared with the patients in the rest of the world (15).

A CHADS, score >2 was observed in 64.2% of the patients
enrolled from Europe, whereas it was 58.3%, 57.8%, and 43.6%
in Latin America, Asia, and the Middle East and Africa, respec-
tively. Among those patients with CHADS, score >2, there were
important geographical differences in terms of the use of anti-
thrombotics: the proportion of patients not receiving any anti-
thrombotic agent varied between 11.4% in the Middle East and
Africa to 27.6% in Latin America. The ADHERE-International reg-
istry reporting data of 2358 patients with AF from 10 Asia-Pacific
and Latin American countries demonstrated that the highest and
lowest rates of OAC use were in Australia (65.2%) and Taiwan
(25.1%), respectively (16). The results of the ADHERE-Interna-
tional and Realise AF studies have shown that the proportion of
patients with AF treated with OAC therapy varies between dif-
ferent countries, and the intensity and quality of warfarin-based
anticoagulant therapy also differs between geographical regions
around the world. Moreover, regional differences were detected
in the proportions of patients with AF treated with warfarin for
the prevention of thromboembolism in the USA and Japan (17, 18).

In a previous study investigating warfarin use in patients with
AFinthe USA, the lowest frequency of warfarin use was noted in
the southern part of the USA (17). Similarly, regional differences
in the frequency of warfarin use were statistically significant in
Japan, with the lowest use seen in Hokkaido, followed by Shikoku
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(18). Baseline INR and TTR also significantly differed between
the regions in Japan (18). However, there is limited knowledge on
the regional differences in frequency of warfarin or NOAC use or
guideline adherence of management among patients with NVAF
in Turkey. The only multicentral AF study in our country is the
AFTER registry (19). In that study, 2242 consecutive patients were
recruited from 17 referral hospitals, reflecting the overall popula-
tion of the seven geographical regions of Turkey. Although 87% of
the patients were found to have a high risk of stroke, OAC therapy
was used only in 40% of the patients. However, that study was
performed before the NOAC era, and the authors did not evaluate
the results of the seven regions of Turkey separately. Although
the availability of NOACs provide a significant opportunity to ad-
dress some of the limitations associated with VKAs in the cur-
rent anticoagulant therapy management, previous studies have
shown that the rate of OAC prescriptions still remains to be low
because of physicians’ perceptions about bleeding in our coun-
try (5, 20). Moreover, inappropriate drug utilization is frequent
among patients with NVAF not only for warfarin but also for NO-
ACs, and anticoagulation quality is still poor in Turkey (5, 20). A
commonly used summary of the quality of VKA anticoagulation is
the linearly interpolated percent TTR; it must be >65% for better
anticoagulation (1), but even in the best regions of our country,
the TTR value was still <65%. Our study showed that the quality
of anticoagulation with VKA greatly differed among the seven re-
gions, and interestingly the lowest TTR was observed in Aegean.
However, people living in Aegean were older than those in the
other regions and Aegean has the highest proportion of patients
living in rural areas. Our study showed that the highest TTR value
was in patients living in Black Sea with 62.2%. However, only
13.3% of the patients were on VKA therapy in this region.

Clinical implications

The RAMSES study has shown that considerable differences
in patient characteristics and case management exist between
the geographical regions of Turkey, reflecting variations in social,
cultural, and organizational aspects. Outcomes of NVAF may be
worse in eastern regions, and the use of treatment algorithms
may be much more useful to guide optimal treatment strategy.
The presence of differences in these regions indicates areas
where education may be useful to ensure the most appropriate
management of patients with NVAF

Study limitations

This was an observational analysis of the registry data. Clini-
cal outcomes such as stroke, mortality, and re-hospitalization
were not evaluated in the registry. Therefore, we were not able
to investigate the consequences of under-utilization of antico-
agulation in this patient population. Moreover, the study did not
examine the extent to which any of the abovementioned AF-re-
lated outcomes were influenced by demographic/disease char-
acteristics.

Another limitation of this study was the cross-sectional design,
which may have resulted in potential biases and missing data.

Conclusion

The RAMSES study was the first study to show significant
regional differences in the clinical characteristics and the man-
agement of patients with NVAF among the seven geographical
regions of Turkey. Frequency of warfarin and NOAC utilization,
intensity and quality of warfarin treatment, and the appropriate-
ness of OAC therapy in patients with NVAF varied between the
different geographical regions. Patients living in the eastern re-
gions (Southeast Anatolia and East Anatolia) had substantially
poor management of AF Urgent future research is required to
investigate how this considerable treatment deficit regarding AF
in the eastern population impacts the management of patients
living in those regions. There is a need for effective interventions
to address the management gap between eastern and western
populations of patients with AF in Turkey. Specialized anticoagu-
lation units may provide an opportunity to standardize the man-
agement of anticoagulation and improve the quality of stroke
prevention in the eastern regions of Turkey.
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