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SAMe-TT_R, Score: A Useful Tool in Oral Anticoagulation Decision-Making for Venous
Thromboembolism Patients?
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Bruno Fuhr, Luis Carlos Amon, Marina Bergamini Blaya, Rafael Selbach Scheffel
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Abstract

Background: The SAMe-TT,R, score was introduced to identify atrial fibrillation patients with a high risk of not
achieving a good time in therapeutic range (TTR) during vitamin K antagonists (VKA) therapy.

Objective: The aim of this study was to evaluate this score in venous thromboembolism (VTE) patients.

Patients and methods: A retrospective cohort study of patients receiving care at the outpatient anticoagulation
clinic of a tertiary care teaching hospital. Patients were classified as having low (score 0-1) or high risk (score >
2) of not achieving a good TTR. The area under the ROC curve was calculated to assess the ability of the score to
predict a TTR > 65%. Adverse event-free survival curves according to the SAMe-TT_R, score were calculated by the
Kaplan-Meier method and compared by the log-rank test. A p-value < 0.05 was considered statistically significant.

Results: We investigated 111 patients during a median follow-up of 2.3 (0.7-6.4) years. Mean age was 54.1 + 15.7
years and 71 (64.0%) were women. Low- and high-risk groups had similar mean TTR (51.9 vs. 49.6%; p = 0.593).
The two groups did not differ significantly in the percentage of patients achieving a TTR = 65% (35.6 vs. 25.8%; p =
0.370). The c-statistic was 0.595 (p = 0.113) for TTR = 65%. Adverse event-free survival during anticoagulation was
also similar in both groups (p = 0.136).

Conclusions: The SAMe-TT,R, score does not seem to be a useful tool in oral anticoagulation decision-making for
patients with VTE and should not be used in this setting. (Int ] Cardiovasc Sci. 2018;31(5)483-491)

Keywords: Venous thrombosis; Venous thromboembolism; Pulmonary embolism; Anticoagulants; Decision
support techniques.

Introduction a Canadian study including 67,354 definite and 35,123

probable cases of VTE, the 30-day and 1-year case-

Deep vein thrombosis (DVT) and pulmonary fatality rates after definite or probable VTE were 10.6

embolism (PE) are clinical manifestations of the same and 23.0%, respectively.!
pathological process, collectively termed venous
thromboembolism (VTE), which is the third most

common cardiovascular condition after myocardial

One-quarter to one-third of acute episodes of VTE are
recurrences,® and VTE has been recognized as a chronic

disease associated with short- and long-term morbidity

infarction and stroke, with an estimated incidence rate  and mortality.* Therefore, the management of VTE

of 0.7-2.0 per 1,000 person-years.! Another important  requires recurrence prevention, often through prolonged

feature of the disease is the high mortality rate
associated with PE. In Brazil, PE accounted for 0.05%
of total hospital admissions (46,421 of 89,499,700)
from 2008 to 2015, with a mortality rate of 21.4%.2 In

anticoagulant treatment, which has been traditionally
performed using vitamin K antagonists (VKA), but now
can be performed with the use of novel anticoagulants
(NOAQ). The efficacy and safety of VKA treatment are
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determined mainly by the time in therapeutic range
(TTR), i.e., the percentage of days that prothrombin
time/international normalized ratio (PT/INR) remains
in the interval 2.0-3.0. Thus, the ability to identify patients
treated with VKA who will present poor anticoagulation
control may be useful in establishing the indication for
NOAC rather than VKA.

The SAMe-TT,R, score uses clinical risk factors to
identify patients with atrial fibrillation (AF) at high
risk of not achieving a good TTR (= 65%) during VKA
therapy, who are, consequently, suitable candidates for
the use of NOAC. It takes into account sex (S, 1 point),
age (A, 1 point), medical history (Me, 1 point), treatment
- especially interacting drugs, such as amiodarone -
(T, 1 point), tobacco use in the previous 2 years (T,
2 points) and race (R, 2 points). The maximum score is 8,
and patients scoring 0-1 are most likely to benefit from
warfarin because they are also most likely to have a TTR
>70%, indicating good anticoagulation control. Patients
with scores = 2 are at risk of suboptimal anticoagulation
control. In the original study that developed the score,
the score showed good discrimination performance
in both the internal (c-statistic of 0.72 for TTR = 64%;
95%CI: 0.64-0.79) and external (c-statistic of 0.7 for
TTR = 67%; 95%CI: 0.57-0.82) validation cohorts.® In
a previous study conducted at our anticoagulation
outpatient clinic, including only patients with AF, the
low-risk group (score 0-1) had a better median TTR
than the high-risk group (score = 2): 69.2 vs. 56.3%
p = 0.002. Similarly, the percentage of patients with a
TTR > 65% was higher in the low-risk group (58.7 vs.
36.8%; p = 0.001).”

Use of the SAMe-TT,R, score in patients with VTE to
predict a good TTR during anticoagulant therapy was
only recently assessed, with conflicting results. Two
studies showed that patients classified as at high risk
(score = 2) had a lower TTR than those at low risk,?°
whereas one study found no association between the
SAMe-TT,R, score and TTR.> Moreover, the results
regarding the association of the score with bleeding or
thrombotic events were also contradictory. These studies
differ in terms of their selection criteria, cutoff points,
and study design, which may be a possible explanation
for the conflicting results but precludes the widespread
applicability of the SAMe-TT,R, score in patients with
VTE. The present study was therefore designed to
evaluate the SAMe-TT,R, score in patients with VTE and
determine its usefulness in predicting TTR and adverse
events.

Material and methods

This was a retrospective cohort study of patients on
oral anticoagulant therapy with VKA at the outpatient
anticoagulation clinic of a tertiary care teaching hospital
in southern Brazil. All patients receiving care at the
clinic from January to March 2014 were screened for
inclusion in the study (screening period). Patients
anticoagulated for lower-limb DVT and/or PE were
included. Patients with upper-limb, abdominal or
cerebral DVT and those using VKA for other indications
(e.g., AF) were excluded. The study was approved by the
Research Ethics Committee of the institution. Informed
consent was waived due to the retrospective nature of
data collection.

The patients’ medical records were retrospectively
reviewed for outpatient visits, emergency visits, and
hospitalizations since the first PT/INR measurement
after the start of VKA treatment until the end of treatment
or the end of the study. Patients who were lost to
follow-up, who died or whose anticoagulant therapy
was discontinued were included in the analysis, and, in
these cases, TTR was calculated until the last PT/INR
measurement available.

For the SAMe-TT,R, score (0-8 points), the following
variables were assessed: female sex (1 point), age < 60
years (1 point), presence of >2 comorbidities (1 point), use
of amiodarone to control heart rhythm (1 point), tobacco
use within the past 2 years (2 points), and non-white race
(2 points). The following conditions were considered
comorbidities: previous stroke, diabetes, peripheral
artery disease, coronary artery disease, liver disease,
pulmonary disease, renal disease, hypertension and
heart failure. Based on the SAMe-TT R, score, patients
were divided into two groups: low risk (score 0-1) or
high risk (score > 2) of not achieving a good TTR during
VKA therapy.

Coronary artery disease was defined as prior
myocardial infarction, angina pectoris, percutaneous
coronary intervention or coronary artery bypass surgery.
Patients with left ventricular ejection fraction (LVEF)
< 40% or with recently decompensated heart failure
requiring hospitalization, regardless of LVEF, were
classified as having heart failure."! LVEF was obtained
preferably from the transthoracic echocardiogram and
calculated by the Simpson’s method in the presence of
segmental changes or by the Teichholz method in the
absence of segmental changes (if more than one test was
available, the lowest value was used for the analysis).

484



485

Pivatto Junior et al.
SAMe-TT_R, score for VTE patients?

IntJ Cardiovasc Sci. 2018;31(5)483-491
Original Article

Liver disease was defined as the presence of chronic
liver disease (e.g., cirrhosis) or biochemical evidence
of significant hepatic derangement (e.g., bilirubin > 2x
the upper limit of normal, in association with aspartate
aminotransferase/alanine aminotransferase/alkaline
phosphatase > 3x the upper limit of normal).”? Peripheral
artery disease was defined as the presence of any of
the following: claudication, carotid occlusion or > 50%
stenosis, and previous or planned intervention on the
abdominal aorta, limb arteries, or carotids.” Pulmonary
disease was defined as long-term use of bronchodilators
or steroids for lung disease." Renal disease was defined
as kidney damage for > 3 months, as defined by structural
or functional abnormalities of the kidney, or glomerular
filtration rate < 60 mL/min/1.73m? for > 3 months.™*

Thromboembolism during anticoagulation was defined
as acute lower-limb DVT, PE, or thromboembolism
at other sites, demonstrated by objective diagnostic
techniques, such as compression ultrasonography,
lung ventilation-perfusion scintigraphy, and computed
tomography angiography. Only patients with clinical
signs or symptoms of VIE underwent specific evaluation.
Major bleeding was defined as fatal bleeding, and/
or symptomatic bleeding in a critical area or organ
(intracranial, intraspinal, intraocular, retroperitoneal,
intra-articular or pericardial, or intramuscular with
compartment syndrome), and/or bleeding causing
a drop in hemoglobin level > 2 g/dL or leading to
transfusion of > 2 units of whole blood or red cells.’

All decisions regarding the management of
anticoagulation were based on the protocol published
by Kim et al.!® The Rosendaal linear interpolation method
was used to calculate TTR.”

Statistical analysis

Data were analyzed using SPSS, version 21.0 (IBM,
Armonk, NY, USA). Qualitative variables were expressed
as absolute and relative frequencies, while quantitative
variables were expressed as mean + standard deviation
for normally distributed data and as median (25-75%
percentile) for non-normally distributed data. The
Shapiro-Wilk test was used to assess data distribution.
Quantitative variables were compared between groups
using non-paired Student t test for normally distributed
data, and Mann-Whitney U test for non-normally
distributed data. The chi-square test was used for
categorical variables. Fisher exact test was used in cases
of low frequency. Pearson’s (if normally distributed) or

Spearman’s (if non-normally distributed) correlation
test was used for TTR and the SAMe-TT,R, score. The
area under the receiver operating characteristic (ROC)
curve was calculated to assess the ability of the SAMe-
TT,R, score to predict a TTR = 65%. Adverse event-free
survival curves according to the SAMe-TT,R, score were
calculated by the Kaplan-Meier method and compared
by the log-rank test. A p-value < 0.05 was considered
statistically significant.

Results

During the screening period, of 681 consecutive patients
who received care at the outpatient anticoagulation clinic,
111 (16.3%) were included in the analysis after applying
the inclusion and exclusion criteria (Figure 1). The
demographic characteristics of the sample are shown in
Table 1. Mean patient age was 54.1 + 15.7 years, and 71
(64.0%) were women. Twenty-five (22.5%) patients had
cancer (16 current and 9 previous). Patients with current
cancer were initially treated with heparin and then
switched to VKA after being in the therapeutic range.
Median follow-up was 2.3 (0.7-6.4) years. During this
period, 34 (30.6%) patients discontinued anticoagulation
following appropriate treatment, 5 (4.5%) due to adverse
events (bleeding) and 1 (0.9%) due to switch to NOAC.
Nineteen (17.1%) patients were lost to follow-up.

The VKA of choice was warfarin, used in 109 (98.2%)
patients. Only 2 (1.8%) patients used phenprocoumon.
Anticoagulation monitoring consisted of 5,657 PT/INR
measurements. Of these, 2,379 (42.1%) were within the
PT/INR interval of 2.0-3.0, over a total treatment time
of 438.8 patient-years. The median time between PT/
INR measurements was 25.7 (14.7-35.1) days. Mean
TTR was 50.6 + 21.9%. Patients were below this range
for a median time of 31.3% (16.8-47.9) and above this
range for a median time of 12.9% (6.2-20.9). Duration
of VKA treatment was < 6 months in 7 (8.1%) cases,
6-12 months in 21 (24.4%) cases, and > 12 months in 58
(67.5%) cases, not including patients who died during
the anticoagulant treatment or were lost to follow-up.
Forty-four (39.6%) patients were still on VKA treatment
at the end of follow-up.

The median SAMe-TT R, score was 2 (1-2), and 66
(59.5%) patients had a score > 2. The most prevalent score
component was female sex (64.0%), followed by age <
60 years (61.3%), medical history of > 2 comorbidities
(14.4%), non-white race (10.8%), and tobacco use within
the past 2 years (8.1%). No patient was using amiodarone.
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681 PATIENTS ATTENDING THE OAC
CLINICIN JANUARY-MARCH/2014

554 (81.4%) excluded
265 (38.9%) Non-valvular AF
145 (21.3%) Prosthetic heart valves

—>
59 (8.7%) Valvular AF
14 (2.1%) Left ventricle thrombus
71 (10.4%) Other indications
v
127 VTE PATIENTS

16 (12.6%) excluded
10 (7.9%) Non-lower limbs DVT
5 (3.9%) Concomitant OAC indication
1 (0.8%) NOAC use

v

111 ANALYZED

Figure 1 - Study diagram.

OAC: oral anticoagulation; AF: atrial fibrillation; VTE: venous thromboembolism; DVT: deep vein thrombosis; NOAC: novel oral anticoagulants.

Low- and high-risk SAMe-TT,R, groups had similar
mean TTR: 51.9 + 20.1% vs. 49.6 + 23.1% (p = 0.593)
(Figure 2). The results for the two groups remained similar
even after excluding patients on anticoagulation for up
to 3 months (n = 6, 5.4%): 51.8 + 19.7% vs. 49.1 + 22.6%
(p =0.593). The two groups did not differ significantly in
the percentage of patients achieving a TTR = 65% (35.6 vs.
25.8%; p =0.370). The correlation between TTR and SAMe-
TT,R, score was poor (r =-0.093; p = 0.330). The c-statistic
was 0.595 (95%ClI: 0.482 - 0.708; p = 0.113) for TTR = 65%.

Adverse events during anticoagulation are shown in
Table 2. There were no cases of stroke, transient ischemic
attack or myocardial infarction during follow-up. None
of the deaths during follow-up was related to bleeding.
Of six deaths, five were cancer-related and one was
related to respiratory tract infection. Adverse event-free
survival was similar in both low- and high-risk SAMe-
TT,R, groups (p = 0.136) (Figure 3).

Discussion

In the present study, low- and high-risk SAMe-TT,R,
groups had similar mean TTR, and the prevalence of

patients with a high TTR did not differ significantly
between groups. In addition, the SAMe-TT,R, score had
poor accuracy in predicting both good TTR and adverse
events during anticoagulation. Therefore, based on these
findings, the score does not seem to be a useful tool in oral
anticoagulation decision-making for patients with VTE.

The SAMe-TT, R, score has been developed and
validated for use in patients with AF,® with good
results in predicting which patients will have poor
anticoagulation control with VKA therapy. Several
studies have confirmed the predictive ability of
the score in patients with AF”'®% and described its
association with adverse events (death, bleeding, and
stroke).”18212526 [ts use in patients with VTE, however,
has only been recently assessed in three studies, with
conflicting results. In a multicenter European study
including 1,308 patients,” high-risk patients (score > 2)
had a lower TTR than low-risk patients, both during the
first 3 months of treatment (53 vs. 61%; p = 0.0001) and
during the entire treatment period (56 vs. 61%; p =0.017).
Despite the promising results, c-statistic was only 0.52
(p = 0.35) for TTR < 65% and there was no association
with bleeding or thrombotic events. Conversely, in a
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Table 1 - Demographic characteristics of the sample

Variable n=111
Sex, female 71 (64.0)
Age (years) 54.1+15.7
More than 2 comorbidities 16 (14.4)

Hypertension 49 (44.1)
Diabetes 20 (18.0)
Previous stroke 10 (9.0)
Renal disease 10 (9.0)
Heart failure 9 (8.1)
Coronary artery disease 7(6.3)
Pulmonary disease 6 (5.4)
Peripheral artery disease 2(1.8)
Liver disease 1(0.9)
Thrombophilia 31(27.9)
Any cancer (current/ previous) 25 (22.5)
Race, non-white 12 (10.8)
Tobacco use (within the past 2 years) 9(8.1)
Previous VTE 37 (33.3)
Isolated DVT 29 (26.1)
Isolated PE 5 (4.5)
DVT + PE 3(27)
VTE on treatment
Isolated DVT 78 (70.3)
Isolated PE 23 (20.7)
DVT + PE 10 (9.0)
Initial heparin use (LMWH /UFH)* 82 (73.9)

VTE: venous thromboembolism; DVT: deep vein thrombosis; PE:
pulmonary embolism; LMWH: low-molecular-weight heparin; UFH:
unfractionated heparin; (*) 14 (12.6%) patients without initial
treatment data. Data are presented as number (%), mean + standard
deviation, or median (25-75" percentile).

Spanish study including 135 patients,® no differences
were found in TTR between low- and high-risk patients
(64.7 vs. 66.0%; p = 0.73), similar to our results. The
score also had poor accuracy in the ROC curve analysis
(c-statistic of 0.517 for TTR = 65%). A study conducted
in the United States involving 1,943 patients, excluding
individuals with current/ previous cancer, showed that,

compared to alow SAMe-TT,R, score (0-1), a high score
(> 2) was associated with both lower TTR (50 vs. 57%)
and a higher proportion of patients with a TTR < 60%
(63.4 vs. 52.3%; p < 0.0001). The SAMe-TT,R, score had
a modest predictive ability for poor anticoagulation
control (TTR < 60%) (c-statistic of 0.61), and its predictive
performance did not change significantly at higher TTR
cutoffs (0.65 for TTR < 65 and 70%). High-risk patients
also had higher VTE recurrence rates and bleeding (7.9
vs. 4.5/100 patient-years; p = 0.002).8 Taken together,
these results demonstrate a modest agreement between
the SAMe-TT,R, score and TTR, and only studies with
large samples (n > 1,000 patients) were able to detect
this association. This indicates that the score has limited
clinical usefulness in patients with VTE. Moreover, its
ability to predict TTR in this particular population was
poor (c-statistic of 0.5 to 0.6). Our results are consistent
with these findings, and a larger sample would probably
allow greater statistical power to show this association,
although without clinical applicability.

The most likely explanation for the difference observed
between studies assessing the ability of the SAMe-TT R,
score to predict TTR in patients with AF and VTE is
that patients with VTE are usually younger, make less
frequent use of amiodarone, and have alower prevalence
of comorbidities, all of which are components of the
score. In the study that developed the SAMe-TT R, score,
which included only patients with AF, 14.4% of patients
in the internal validation cohort were < 60 years of age.®
However, this age group accounted for 34.1 and 54.6%
of patients with VTE included in the studies conducted
by Palareti et al.” and Kataruka et al.,® respectively. In
the present study, the proportion of patients aged < 60
years (61.3%) was almost 4 times that of the original
SAMe-TT,R, study.® Amiodarone was used by 0-1.1%
of patients in VTE studies assessing the SAMe-TTR,
score,>* while 12.7% of patients were receiving this
drug in the original SAMe-TT,R, study.® Regarding
comorbidities, previous stroke and heart failure were
found in 12.8 and 19.3% of patients in the original SAMe-
TT,R, study® against only 5.0-5.2% and 2.8-3.7% in VTE
studies.>” In addition, patients with VTE are more likely
to have other comorbidities that are not included in the
score, such as cancer. As pointed out by Rose et al.* in
a case-control study, compared to matched controls,
cancer patients receiving warfarin spend less time in the
target PT/INR range, have more variable PT/INR values
and more thrombotic events. Contributing factors may
include drug interactions, fluctuations in dietary vitamin



Int J Cardiovasc Sci. 2018;31(5)483-491
Original Article

Pivatto Junior et al.
SAMe-TT R, score for VTE patients?

®51.9
50 A

Mean TTR (%)

40 A

949.6

35
0-1
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SAMe-TT,R,

Figure 2 - Mean time in therapeutic range (TTR) according to SAMe-TT,R, score (p = 0.593 - non-paired Student t test). Bars represent

=2

Table 2 - Adverse events during anticoagulation according to the SAMe-TT,R, score

Incidence rate

Patients with

SAMe-TT,R, score

Type of event n (/100 patient- event ©0-1 v: > 2)
years) (n=111) 0-1 =2

DVT 11 25 11 (9.9) 6(13.3) 5(7.6) 0.348*

PE 2 0.5 2(1.8) 1(2.2) 1(1.5) 1.0t

Major bleeding 11 25 11 (9.9) 7 (15.6) 4 (6.1) 0.117*

Death 6 1.4 6(5.4) 2(4.4) 4(6.1) 1.0t

Any event 30 6.8 26 (23.4)* 14 (31.1) 12 (18.2) 0.177¢

DVT: deep vein thrombosis; PE: pulmonary embolism; (*) 4 (3.6%) patients had 2 events during follow-up. Data are presented as number (%). *Fisher

exact test; *Chi-square test.

K intake, treatment interruptions, hepatic dysfunction,
mucositis, diarrhea, and the hypercoagulable state
induced by cancer itself.

Animportant methodological aspect of the assessment
of the SAMe-TT,R, score is the use of ROC curve analysis,
which provides the best statistical method to assess
the diagnostic accuracy of a test that has a continuous
spectrum of test results.® The AUC, also known as

c-statistic or c-index,® is an effective and combined
measure of sensitivity and specificity that describes the
inherent validity of diagnostic tests. The AUC can be
interpreted as the probability that a randomly selected
diseased individual will be rated or ranked as more
likely to be diseased (in our study, with a TTR = 65%)
than a randomly selected non-diseased individual.®?
In previous studies assessing the SAMe-TT,R, score in
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Adverse event-free survival
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Figure 3 - Adverse event-free survival according to TTR and SAMe-TT R, score.

patients with VTE, the AUC indicated that the score has
a unsatisfactory predictive value (< 0.7), as observed in
the present analysis (AUC = 0.595). The values described
by Demelo-Rodriguez et al.” (AUC = 0.517) and Palareti
et al.” (AUC = 0.52) were considered poor (0.5 < AUC <
0.6), while the value described by Kataruka et al.® (AUC
= 0.65) was considered only fair (0.6 < AUC < 0.7).

This study has some limitations. The retrospective
design has inherent limitations that may have influenced
the quality and consistency of the data collected.
Nevertheless, we believe that there was no significant loss
of data required for the study, since, at our institution,
patients receive systematic care by means of protocols
and structured outpatient visits. Thus, most data
required for the analysis were systematically collected
during outpatient visits. Moreover, the comorbidities
were carefully defined to reduce the possibility of
misclassification. Another limitation is that the review
of medical records allows the identification of only in-

hospital adverse events or events reported by patients
during outpatient visits, and some events may have
been underestimated. Finally, although the fact that the
study was performed at a single center ensured a more
organized and consistent follow-up care of patients in this
cohort, this might have decreased its external validity.

Conclusion

Based on the present findings, the SAMe-TT,R, score
does not seem to be a useful tool for determining which
patients with VTE are more likely to achieve a good
TTR and to have adverse events during anticoagulation
with VKA. Population differences between patients
with AF and VTE may explain the differences in score
performance and highlight the importance of studying
scores in specific populations before their clinical
application. We believe that our data, derived from a
cohort of patients with VTE from a South American
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reference center, add to the existing body of knowledge
suggesting that the SAMe-TT,R, score should not
be used in patients with VTE in its present form. To
predict response to VKA therapy in patients with VTE,
we believe that a new score or a modification of the
SAMe-TT,R, score will be necessary.

Author contributions

Conception and design of the research: Pivatto
Junior F, Salla RF, Cé LC, Biolo A, Scheffel RS.
Acquisition of data: Pivatto Junior F, Salla RF, Cé LC,
Fiihr B. Analysis and interpretation of the data: Pivatto
Junior F, Salla RF, Cé LC, Biolo A, Silva ALFA, Scheffel
RS. Statistical analysis: Pivatto Junior F. Writing of the
manuscript: Pivatto Junior F, Salla RF, Cé LC, Blaya
MB, Scheffel RS. Critical revision of the manuscript
for intellectual content: Pivatto Janior F, Salla RF, Cé
LC, Biolo A, Silva ALFA, Fithr B, Amon LC, Blaya MB,
Scheffel RS. Supervision / as the major investigador:
Pivatto Junior F.

References

1. Tagalakis V, Patenaude V, Kahn SR, Suissa S. Incidence of and mortality
from venous thromboembolism in a real-world population: the Q-VTE
Study Cohort. Am ] Med. 2013;126(9):832.e13-21.

2. Brasil. Ministério da Saide. DATASUS. Morbidade hospitalar do SUS
(SIH/SUS). [Internet]. [Citado em 2017 nov 10]. Disponivel em: http:/ /
tabnet.datasus.gov.br.

3. Kearon C. Epidemiology of venous thromboembolism. Semin Vasc Med.
2001;1(1):7-26.

4. Alotaibi GS, Wu C, Senthilselvan A, McMurtry MS. Secular trends in
incidence and mortality of acute venous thromboembolism: the AB-VTE
Population-Based Study. Am ] Med. 2016;129(8):879.e19-25

5. Demelo-Rodriguez P, Postigo-Esteban A, Garcia-Ferndndez-Bravo I,
Agud M, Calpena S, Camacho M, et al. Evaluation of the SAMe-TT2R2
score to predict the quality of anticoagulation control in a cohort
of patients with venous thromboembolism treated with vitamin K
antagonists. Thromb Res. 2016 Nov;147:58-60.

6. Apostolakis S, Sullivan RM, Olshansky B, Lip GY. Factors affecting
quality of anticoagulation control among patients with atrial fibrillation
on warfarin: The SAMe-TT2R2 score. Chest. 2013;144(5):1555-63.

7. Pivatto Junior F, Scheffel RS, Ries L, Wolkind RR, Marobin R, Barkan
SS, et al. SAMe-TT2R2 score in an outpatient anticoagulation clinic for
prediction of time in therapeutic range and adverse events. Arq Bras
Cardiol. 2017;108(4):290-6.

8. Kataruka A, Kong X, Haymart B, Kline-Rogers E, Almany S, Kozlowski
], etal. SAMe-TT2R2 predicts quality of anticoagulation in patients with
acute venous thromboembolism: The MAQI2 experience. Vasc Med.
2017;22(3):197-203.

9. Palareti G, Antonucci E, Lip GY, Testa S, Guazzaloca G, Falanga A, et al.
The SAME-TT2R2 score predicts the quality of anticoagulation control
in patients with acute VTE. A real-life inception cohort study. Thromb
Haemost. 2016;115(6):1101-8.

Potential Conflict of Interest

No potential conflict of interest relevant to this article
was reported.

Sources of Funding

There were no external funding sources for this study.

Study Association

This study is not associated with any thesis or
dissertation work.

Ethics approval and consent to participate

This study was approved by the Ethics Committee
of the Hospital de Clinicas de Porto Alegre (HCPA)
under the protocol number 16-0489. All the procedures
in this study were in accordance with the 1975 Helsinki
Declaration, updated in 2013. Free and informed consent
was dispensed because of the retrospective nature of
data collection.

10. Lip GY, Nieuwlaat R, Pisters R, Lane DA, Crijns HJ. Refining clinical
risk stratification for predicting stroke and thromboembolism in atrial
fibrillation using a novel risk factor-based approach: the euro heart
survey on atrial fibrillation. Chest. 2010;137(2):263-72.

11. Camm AJ, Lip GY, De Caterina R, Savelieva I, Atar D, Hohnloser SH, et
al; ESC Committee for Practice Guidelines (CPG). 2012 focused update of
the ESC Guidelines for the management of atrial fibrillation: an update
of the 2010 ESC Guidelines for the management of atrial fibrillation.
Developed with the special contribution of the European Heart Rhythm
Association. Eur Heart J. 2012;33(21):2719-47. Erratum in: Eur Heart J.
2013;34(10):790. Eur Heart J. 2013;34(36):2850-1.

12. PistersR, Lane DA, Nieuwlaat R, de Vos CB, Crijns HJ, Lip GY. A novel user-
friendly score (HAS-BLED) to assess 1-year risk of major bleeding in patients
with atrial fibrillation: the Euro Heart Survey. Chest. 2010;138(5):1093-100.

13. Nashef SA, Roques F, Michel P, Gauducheau E, Lemeshow S, Salamon
R. European system for cardiac operative risk evaluation (EuroSCORE).
Eur J Cardiothorac Surg. 1999;16(1):9-13.

14. National Kidney Foundation. K/DOQI clinical practice guidelines for
chronic kidney disease: evaluation, classification, and stratification. Am
J Kidney Dis. 2002;39(2 Suppl 1):51-266.

15. Schulman S, Kearon C; Subcommittee on Control of Anticoagulation
of the Scientific and Standardization Committee of the International
Society on Thrombosis and Haemostasis. Definition of major bleeding
in clinical investigations of antihemostatic medicinal products in non-
surgical patients. ] Thromb Haemost. 2005;3(4):692-4.

16. Kim YK, Nieuwlaat R, Connolly SJ, Schulman S, Meijer K, Raju N, et al.
Effect of a simple two-step warfarin dosing algorithm on anticoagulant
control as measured by time in therapeutic range: a pilot study. ] Thromb
Haemost. 2010;8(1):101-6.

17. Rosendaal FR, Cannegieter SC, van der Meer FJ, Briet E. A method to
determine the optimal intensity of oral anticoagulant therapy. Thromb
Haemost. 1993;69(3):236-9.



491

Pivatto Junior et al.
SAMe-TT_R, score for VTE patients?

IntJ Cardiovasc Sci. 2018;31(5)483-491
Original Article

18.

19.

20.

21.

22.

23.

24.

Gallego P, Roldén V, Marin F, Gélvez], Valdés M, Vicente V, et al. SAMe-
TT2R2 score, time in therapeutic range, and outcomes in anticoagulated
patients with atrial fibrillation. Am ] Med. 2014;127(11):1083-8.

Chan PH, Hai JJ, Chan EW, Li WH, Tse HF, Wong IC, et al. Use of the
SAMe-TT2R2 score to predict good anticoagulation control with warfarin
in Chinese patients with atrial fibrillation: relationship to ischemic stroke
incidence. PLoS One. 2016;11(3):e0150674.

Abumuaileq RR, Abu-Assi E, Raposeiras-Roubin S, Lépez-Lopez A,
Redondo-Diéguez A, Alvarez—lglesias D, et al. Evaluation of SAMe-
TT2R2 risk score for predicting the quality of anticoagulation control in
a real-world cohort of patients with non-valvular atrial fibrillation on
vitamin-K antagonists. Europace. 2015;17(5):711-7.

Lip GY, Haguenoer K, Saint-Etienne C, Fauchier L. Relationship of the
SAMe-TT2R2 score to poor-quality anticoagulation, stroke, clinically
relevant bleeding, and mortality in patients with atrial fibrillation. Chest.
2014;146(3):719-26.

Poli D, Antonucci E, Testa S, Lip GY. A prospective validation of the
SAME-TT2R2 score: how to identify atrial fibrillation patients who will
have good anticoagulation control on warfarin. Intern Emerg Med.
2014;9(4):443-7.

Roldédn V, Cancio S, Gélvez ], Valdés M, Vicente V, Marin F, et al.
The SAMe-TT2R2 score predicts poor anticoagulation control in AF
patients: a prospective 'real-world' inception cohort study. Am ] Med.
2015;128(11):1237-43.

Ruiz-Ortiz M, Bertomeu V, Cequier A, Marin F, Anguita M. Validation
of the SAMe-TT2R2 score in a nationwide population of nonvalvular
atrial fibrillation patients on vitamin K antagonists. Thromb Haemost.
2015;114(4):695-701.

25.

26.

27.

28.

29.

30.

31.

32.

Proietti M, Lane DA, Lip GY. Relation of the SAMe-TT2R2 score to
quality of anticoagulation control and thromboembolic events in atrial
fibrillation patients: observations from the SPORTIF trials. Int ] Cardiol.
2016 Aug 1;216:168-72.

Martinez C, Katholing A, Reitbrock S, Lip GY, Freedman B. SAMeTT2R2
scores predict stroke risk after initiation of vitamin K antagonist therapy
for atrial fibrillation: a real-world practice study (abstract). Circulation
2014;130(Suppl 2):A19565.

Gorzelak-Pabi§ P, Zyzak S, Krewko L, Broncel M. Assessment of the
mean time in the therapeutic INR range and the SAMe-TT2R2 score in
patients with atrial fibrillation and cognitive impairment. Pol Arch Med
Wewn. 2016;126(7-8):494-501.

Lobos-Bejarano JM, Barrios V, Polo-Garcia J, Escobar C, Vargas-Ortega
D, Marin-Montanés N, et al; PAULA Study Team. Evaluation of
SAMe-TT2R2 score and other clinical factors influencing the quality of
anticoagulation therapy in non-valvular atrial fibrillation: a nationwide
study in Spain. Curr Med Res Opin. 2016;32(7):1201-7.

Bernaitis N, Ching CK, Chen L, Hon JS, Teo SC, Davey AK, et al. The
sex, age, medical history, treatment, tobacco use, race risk (SAMe-TT2R2)
score predicts warfarin control in a Singaporean population. J Stroke
Cerebrovasc Dis. 2017;26(1):64-9.

Rose AJ, Sharman JP, Ozonoff A, Henault LE, Hylek EM. Effectiveness of
warfarin among patients with cancer. ] Gen Intern Med. 2007;22(7):997-1002.

Sereide K. Receiver-operating characteristic curve analysis in diagnostic,
prognostic and predictive biomarker research. ] Clin Pathol. 2009;62(1):1-5.

Hajian-Tilaki K. Receiver Operating Characteristic (ROC) curve
analysis for medical diagnostic test evaluation. Caspian J Intern Med.
2013;4(2):627-35.

This is an open-access article distributed under the terms of the Creative Commons Attribution License





