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ORIGINAL ARTICLE / KLINiK CALISMA
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ABSTRACT

Objective: The treatment of Buerger’s disease (BD) presents
a medical problem as its etiology is still unclear. In this study,
our objective was to evaluate the serum levels of autoimmune
markers in patients with different clinical features of BD.
Methods: In this study, 80 BD patients were categorized
in three groups using a cross-sectional design: migratory
thrombophlebitis, cold sensitivity, and skin discoloration
(mild symptoms); chronic ulcers, claudication, and burn-
ing pain of the feet at night (moderate symptoms); pain
at rest and spontaneous gangrene (severe symptoms).
Enzyme-linked immunosorbent assay was performed to
measure antibodies against immunoglobulin M rheumatoid
factor (IgM RF), anti-nuclear antibodies (ANA), antibodies
against cyclic citrullinated peptide (anti-CCP), antiphospho-
lipid antibodies (APA), anti-cardiolipin antibodies (ACLA),
anti-double stranded DNA (anti-dsDNA), and extractable
nuclear antigen (ENA) profile.

Results: Patients with severe symptoms showed the lowest
age (p=0.031), ESR (p<0.001), and highest prevalence of
ischemia (p<0.001). In all the patients, the serum levels of
ANA and IgM RF were higher than 1 U and 15 IU/mL, re-
spectively. However, the progression of the disease from
mild to moderate did not affect these markers significantly
(p>0.05). Other markers were negative in patients with BD.
Conclusion: The findings of this study indicate that BD may
closely be correlated to transient autoimmune phenomena,
despite the fact that further research is required to investi-
gate how transient unspecific autoimmune reactions con-
tribute to the BD pathogenesis.

OzZET

Amac: Buerger hastahiginin (BH) tedavisi, etiyolojisi hala
net olmadigi i¢in tibbi bir sorun teskil etmektedir. Bu ¢alis-
manin amaci, farkl BH klinik 6zellikleri olan hastalarda oto-
immun belirteclerin serum seviyelerini degerlendirmektir.
Yéntemler: Bu ¢alismada, 80 BH hastasi, kesitsel bir tasa-
rim kullanilarak t¢ gruba ayrildi: gé¢gmen tromboflebit, so-
guga duyarlilik ve ciltte renk degisikligi (hafif semptomlar);
kronik Ulserler, topallama ve geceleri ayaklarda yanma ag-
risi (orta dereceli semptomlar); istirahatte agri ve spontan
kangren (siddetli semptomlar). Immunoglobulin M romato-
id faktore karsi antikorlar (IgM RF), anti-nukleer antikorlar
(ANA), siklik sitruline peptide karsi antikorlar (anti-CCP),
antifosfolipid antikorlari (APA), anti-kardiyolipin antikorlari
(ACLA), anti-¢ift sarmalli DNA (anti-dsDNA) ve ekstrakted
nukleer antijen (ENA) profili 6lgmek i¢in ELISA yéntemi kul-
lanildi.

Bulgular: Siddetli semptomlari olan deneklerde en dusik
yas (p=0.031), ESR (p<0.001), en yliksek iskemi prevalan-
sI (p<0.001) gbzlendi. Tim hastalarda serum ANA ve IgM
RF seviyeleri sirasiyla 1 U ve 15 IU/mL’den yuksekti. Ancak
hastaligin hafif evreden orta evreye ilerlemesi bu belirtecleri
anlamli olarak etkilemedi (p>0.05). BH hastalarinda diger
belirtecler negatifti.

Sonug: Bu calismanin bulgulari, BHnin gegici otoimmin
fenomenlerle yakindan iligkili olabilecegini géstermektedir.
Bununla birlikte, gecici spesifik olmayan otoimmun reaksi-
yonlarin BH patogenezine nasil katkida bulundugunu aras-
tirmak icin daha fazla arastirma yapilmasi gerekmektedir.
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hromboangiitis obliterans (TAO) or Buerger’s

disease (BD) refers to a recurring and progres-
sive vasculitis that starts with ischemia in small dis-
tal arteries and veins, and further involves segmental
inflammatory conditions.! Smoking, genetic predis-
position, immune reactions, and coagulation have
been investigated in relation to the development of
BD . This disease is associated with symptoms, such
as ischemic pain, intermittent claudication, and skin
ulcers. Moreover, less than half of patients with BD
develop thrombophlebitis as well as Raynaud’s phe-
nomenon.*# The clinical presentation of critical limb
ischemia often consists of rest pain, ulcerations, and
digital gangrene and is observed in more advanced
patients. BD mainly affects the arteries of the extrem-
ities, but there is some evidence for the involvement
of the cerebral, coronary, renal, mesenteric, and pul-
monary arteries."”! The etiology of BD is still unclear
and may be related to autoimmune response. In fact,
several studies have identified circulating autoreac-
tive antibodies having effects on endothelial cells
and the walls of the blood vessels when the disease
is active.[>! Previous reports have shown that HLA
class I and II alleles correlate to BD. In this study, we
aimed to investigate whether changes in the clinical
presentation of BD are associated with autoimmune
reactions.

METHODS

Procedure

In this study, 91 patients were initially recruited on
the basis of a call to action in the vascular and en-
dovascular research center (VERC) in 2012. There
is a regional data bank in the VERC consisting of
clinical features, blood parameters, and gene profile
of patients with or suspicious for BD. For this study,
the data of 91 previously confirmed patients were
extracted from the registry. After the first contact
with them, only 80 patients agreed to give a blood
sample of 10 mL for more immunological analyses.
Shionoya’s clinical criteria were used to diagnose
BD.® Thus, all the participants were evaluated to
have a score of 4 or 5. As for the exclusion criteria,
this study did not include reluctant patients and those
with additional autoimmune disease (i.e., scleroder-
ma or the CREST syndrome, systemic lupus ery-
thematosus, rtheumatoid arthritis, mixed connective
tissue disease, antiphospholipid antibody syndrome,

and vasculitis), ma-  appreviations:

lignancy, viral dis-  acra

eases, and allergies.  4NA
ANOVA One-way analysis of variance
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search committee of Mashhad University of Medical
Sciences on July 1, 2016 (Ethical code: IRMUMS.
REC.1393.197). A specialist was responsible for
recording the participant’s characteristics. A 10-mL
blood sample was then obtained from each patient
to measure the serum levels of antibodies to immu-
noglobulin M rheumatoid factor (IgM RF; Rheu-
matoid factor enzyme-linked immunosorbent assay
(ELISA) Kit; Euroimmun, Germany), anti-nuclear
antibodies (ANA; ANA-Ease ELISA Kit; Genesis,
Biocompare, USA), anti-cyclic citrullinated peptide
(anti-CCP; Autoantibodies against CCP; Euroim-
mun, Germany), antiphospholipid antibodies (APA;
Autoantibodies against phospholipids; Euroimmun,
Germany), anti-cardiolipin antibodies (ACLA; Car-
diolipin-GM ELISA Kit; AESKU, Wendelsheim,
Germany), anti-double stranded DNA (anti-dsDNA;
Autoantibodies against dsDNA; Euroimmun, Ger-
many), and extractable nuclear antigen (ENA; ENA
ELISA Kit; antibodies-online, England) profile by
the ELISA method. The normal range for RF (<15
IU/mL), ANA (<1 IU), anti-CCP (<20 U/mL), APA
(<20 SGU or <20 SMU), ACLA (<40 GPL or <40
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Table 1. Categorical characteristics of patients with BD
Disease severity

Variables Mild (n=11) Moderate (n=46) Severe (n=23) p
Smoking status, n (%) 0.639*

Successful smoking cessation 4 (36.36) 15 (38.46) 4 (19.05)

Unsuccessful quitting activity 1(9.09) 8 (20.51) 5 (23.81)

No change in cigarette use 2(18.18) 9 (23.08) 6 (28.57)

Smoking reduction 4 (36.36) 7 (17.95) 6 (28.57)
Amputation, n (%) 8 (72.73) 19 (41.30) 11 (47.83) 0.172f
Superficial thrombophlebitis, n (%) 1(9.09) 4 (8.70) 0 (0.00) 0.328*
Cold sensitivity, n (%) 7 (63.64) 34 (73.91) 20 (86.96) 0.278f
Ischemia, n (%) 0 (0.00)2 40 (86.96)° 23 (100)b <0.001*

BD: Buerger’s disease.

*Fisher’s exact test: 20% or more cells have an expected count less than 5. Small different letters in each row indicate significant differences in ischemia

between different symptoms at the 0.05 level in the Fisher’s exact test.
TPearson chi-squared.

MPL), anti-dsDNA (<30 IU/mL), and ENA profile
(<1 U) was considered based on the manufacturer’s
instructions. The ENA profile includes anti-Sjogren’s
syndrome A (anti-SS-A), anti-Sjogren’s syndrome B
(anti-SS-B), anti-Smith (anti-Sm), anti-ribonuleopro-
tein (anti-nRNP), anti- anti-histidyl-tRNA synthetase
(anti-Jo-1), and anti-scleroderma (anti-Scl70).['"

Statistical Analysis

Data were collected and fed into the SPSS version
13 (SPSS Inc., Chicago, IL, USA). Descriptive sta-
tistics were presented in the form of mean, standard
deviation (SD), median, interquartile range (I1Q),
frequency, and percentage. The normal data distribu-
tion was evaluated by the Shapiro-Wilk test. If the
p value was less than 0.05, the data did not follow a
normal distribution. Therefore, a two-step approach
was applied to transform the continuous variables to
normal as described by Templeton.'"! Non-paramet-
rical tests were selected when a normal distribution
was less likely to occur even after transformation.
The one-way analysis of variance (ANOVA) or the
Kruskal-Wallis test was used to explore the effect of
the severity of the disease on the patient’s character-
istics and autoimmune markers. The Welch ANOVA
was used when the homogeneity of variances were
not met according to Levene’s test. If the P value of
parametrical or non-parametrical variance analysis
was less than 0.05, the Schiffe’s post-hoc test was
applied as the number of patients at each stage of the

disease was not equal. Furthermore, analysis of cova-
riance was performed to adjust for the confounding
variable, on which the disease severity had a signif-
icant effect, such as age and erythrocyte sedimen-
tation rate (ESR). Finally, the Pearson chi-squared
test or the Fisher’s exact test was applied to compare
these autoimmune markers as dichotomous variables
among patients with BD with mild to severe clinical
presentations. The Bonferroni correction was applied
for controlling Type I error. All statistical analyses
were considered significant at a p value <0.05 with
the 95% confidence intervals (CI).

RESULTS

This study consisted of 80 patients with BD. A to-
tal of 13.75% (n=11) was diagnosed with migratory
thrombophlebitis, cold sensitivity or Raynaud’s phe-
nomenon, and skin discoloration, which were clas-
sified as mild symptoms. Forty-six patients (57.5%)
developed moderate symptoms, including chronic
ulcers, claudication, and burning pain of the feet at
night, whereas more than one fourth (n=23, 28.75%)
presented with pain at rest and spontaneous gangrene
as severe symptoms. The smoking status, amputation,
and clinical presentations in our patients are summa-
rized in Table 1. In the patients with mild symptoms,
successful smoking cessation and smoking reduction
were the prevailing smoking status (72.72%). The
highest amount of amputation was observed in the
patients with mild symptoms (72.73%). Interestingly,
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Table 2. Continuous characteristics of patients with BD

Variables Mild (n=11)

Disease severity

Mean age, (SD), years 48.68 (2.99)°

Mean age at onset (SD), years

Untransformed 40.78 (2.99)

Transformed* 41.13 (3.05)
Median smoking time (IQR), years 25.00 (11.00)
Median cigarette number (IQR) 20.00 (7.50)
Mean ESR (SD), mm/hour

Untransformed 13.44 (3.53)

Transformed* 20.22 (6.45)

Moderate (n=46) Severe (n=23) p
42.43 (1.20) 40.43 (1.48)2 0.031*
34.60 (1.04) 33.89 (1.59) NRf
34.50 (0.92) 33.91 (1.54) 0.1238
17.00 (18.00) 20.00 (13.50) 0.061"
20.00 (2.50) 20.00 (0.00) 0.620"
11.00 (3.27) 34.62 (7. 34) NRt
12.69 (3.56)2 38.36 (5.10)° <0.001*

BD: Buerger’s disease; ESR: erythrocyte sedimentation rate; NR: not reported; SD: standard deviation; IQR: interquartile range.
*Analysis of variance: Small different letters in each row indicate significant differences in age and ESR between different symptoms at the 0.05 level in

the Schiffe’s post-hoc test.

P value for untransformed variables is not reported. ¥The variable follows normal distribution after a two-step transformation; $Welch ANOVA; "Krus-

kal-Wallis test.

none of the patients with severe symptoms had super-
ficial thrombophlebitis. At least 60% of the patients
with BD experienced cold sensitivity. There was a
significant difference in ischemia (p<0.001) among
the three categories of the BD symptoms. Of the pa-
tients, 86.96% with moderate symptoms and 100%
of the patients with severe symptoms suffered from
ischemia.

As can be seen in Table 2, these three categories
of the patients are homogeneous in terms of age at
onset (p=0.123), smoking duration (p=0.061), and
cigarette numbers (p=0.620); however, there are
significant differences in age (p=0.031) and ESR
(p<0.001). Patients with severe symptoms were
youngest (40.43+1.48 years) and had the earliest age
at onset (untransformed mean: 33.89+1.59 years;
transformed mean: 33.91+1.54 years). Their ESR
(untransformed mean: 34.62+7.34 mm/hour; trans-
formed mean: 38.36+5.10 mm/hour) was about twice
as much as 15 mm/hour.

Table 3 demonstrates the mean levels of the au-
toimmune markers in patients with BD. Overall, the
progression of the symptoms from mild to severe
caused no significant change in the immunomark-
ers (p>0.05). Even adjustment for the confounding
variables (i.e., age and ESR) did not alter this find-
ing (p>0.05). Of the factors tested for autoimmunity,
the mean values of anti-CCP, ACLA-G, ACLA-M,
APA-G, APA-M, anti-dsDNA, and ENA profile were

within the normal reference range; and the severity of
the symptoms failed to increase these values above
the cutoff points. Applying the normal transformation
to these data had no effect on these results, although
patients with BD showed mean ANA and IgM RF lev-
els more than the normal limits irrespective of their
symptom category. The first category of the patients
with mild clinical presentations was found to have
the highest ANA (untransformed mean: 6.05+0.94 U;
transformed mean: 7.54+3.80 U) and IgM RF (41.15
(IQR: 21.78) IU/mL); however, these values did not
reach the significant level.

Table 4 shows that a conversion of the immu-
nomarker scale from continuous to dichotomous in-
dicates no significant differences among the patients
(p>0.05).

DISCUSSION

The main findings of this study were that the majority
of patients with BD were at the moderate stage of the
disease with chronic ulcers, claudication, and burn-
ing pain of the feet at night. This observation shows
neurologic involvement among our patients. Studies
confirm that neurological symptoms largely develop
at all stages of the disease. It begins with paresthe-
sia and cold sensation and subsequently progresses
toward the manifestation of claudication and even-
tually ischemic rest pain.''*'¥ Our study also demon-
strated that when BD progressed from mild to severe
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Table 3. Inmunomarkers (continuous parameters) and adjusted differences in patients with BD with different

clinical presentations

Difference in mean (95% CI)°

Comparison Comparison Comparison
Disease severity between between between
Mild Moderate Severe mild and and severe moderate and
Variables (n=11) (n=46)  (n=23) p moderate levels mild levels severe levels
Median anti-CCP (IQR)  1.90 1.35 1.45 0.790* 0.13 -1.41 -1.54
(3.99) (2.90) (2.35)  0.965f (-19.391t0 19.65) (-22.821020.00) (-16.29 to 13.20)
Mean ACLA-G (SD)
Untransformed 11.69 9.67 9.84 NR 0.09 0.64 0.54
(2.29) (1.66) (1.47) (-8.67 t0 8.86) (-9.30t0 10.57) (-6.32t07.41)
Transformed 13.03 10.71 10.92  0.759*
(10.10) (9.03) (9.59) 0.869%
Mean ACLA-M (SD)
Untransformed 3.03 1.17 1.96 NR 0.15 -0.74 -0.89
(1.77) (0.37) (0.66) (-2.87103.17) (-4.07 to 2.58) (-3.321t0 1.53)
Transformed 21 1.84 266  0.605¢
(1.06) (0.44) (0.74)  0.6608
Mean APA-G (SD),
Untransformed 1.81 3.44 1.85 NR -2.73 1.23 3.96
(0.66) (2.26) (0.60) (-11.89 t0 6.44) (-8.8810 11.3) (-3.731t0 11.64)
Transformed 2.49 6.10 2.06 0.319*
(2.64) (1.75) (2.38)  0.4238
Mean APA-M (SD),
Untransformed 2.37 1.79 1.64 NR -0.02 -0.22 -0.20
(1.21) (0.23) (0.21) (-0.97 t0 0.94) (-1.27 10 0.84) (-0.96 to 0.56)
Transformed 1.80 2.20 1.82 0.668*
(0.64) (0.27) (0.40) 0.796%
Mean ANA (SD),
Untransformed 6.05 BI5i 6.04 NR 1.76 3.04 1.28
(0.94) (1.24) (3.22) (-6.98t010.50) (-6.711t0 12.79) (-6.17 t0 8.74)
Transformed 7.54 7.20 7.49 0.991#
(3.80) (1.37) (2.24) 0.7468
Mean Anti-dsDNA (SD),
Untransformed 4.52 8.22 10.04 NR -9.04 -12.38 -3.34
(1.39) (2.15) (4.61) (-21.691t03.61) (-26.87t02.12) (-14.69 t0 8.02)
Transformed 3.11 10.94 1298  0.190*
(4.44) (2.28) (2.99) 0.1068
Median IgM RF (IQR), 41.15 30.99 23.38  0.065* 8.36 17.06 8.70
(21.78)  (46.99) (14.64) 0.080" (-10.08 10 26.80) (-3.17 to 37.29) (-3.88t0 21.29)
Mean Sm (SD),
Untransformed 0.17 0.16 0.16 NR -0.02 -0.04 -0.02
(0.02) (0.02) (0.01) (-0.11 10 0.07) (-0.14 t0 0.06) (-0.09 to 0.06)
Transformed 0.18 0.18 0.18 0.911%
(0.04) (0.02) (0.04) 0.654%
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Table 3. Inmunomarkers (continuous parameters) and adjusted differences in patients with BD with different
clinical presentations (Continue)

Difference in mean (95% CI)°

Comparison Comparison Comparison
Disease severity between between between
Mild Moderate Severe mild and and severe moderate and
Variables (n=11) (n=46)  (n=23) p moderate levels mild levels severe levels
Mean nRNP (SD),
Untransformed 0.15 0.17 0.18 NR -0.07 -0.06 0.01
(0.02) (0.03) (0.03) (-0.21 t0 0.06) (-0.21 t0 0.09) (-0.10t0 0.12)
Transformed 0.15 0.19 0.22 0.523*
(0.05) (0.02) (0.03) 0.4078
Mean SS-A (SD),
Untransformed 0.25 0.21 0.21 NR -0.02 -0.02 0.01
(0.07) (0.01) (0.01) (-0.131t0 0.08) (-0.13 t0 0.09) (-0.08 to 0.09)
Transformed 0.22 0.22 0.23 0.951%
(0.04) (0.02) (0.02) 0.8628
Mean SS-B (SD),
Untransformed 0.17 0.14 0.16 NR 0.05 -0.01 -0.05
(0.07) (0.03) (0.02) (-0.09t0 0.19) (-0.16t0 0.15) (-0.17 10 0.07)
Transformed 0.20 0.16 0.19 0.585*
(0.04) (0.02) (0.03)  0.4908
Mean Scl-70 (SD),
Untransformed 0.13 0.15 0.18 NR -0.04 -0.07 -0.04
(0.01) (0.02) (0.04) (-0.16 t0 0.08) (-0.21 to 0.06) (-0.14 10 0.07)
Transformed 0.14 0.17 0.20 0.558*
(0.03) (0.02) (0.03) 0.3918
Mean Jo-1 (SD),
Untransformed 0.16 0.19 0.19 NR -0.05 -0.09 -0.04
(0.03) (0.03) (0.04) (-0.18 t0 0.09) (-0.23 t0 0.06) (-0.151t0 0.07)
Transformed 0.17 0.21 0.22 0.673*
(0.04) (0.02) (0.03) 0.3118

ACLA: Anti-cardiolipin antibodies; Anti-CCP: Antibodies against cyclic citrullinated peptide; Anti-dsDNA: Anti-double stranded DNA; ANA: Anti-nuclear antibodies;
APA: Antiphospholipid antibodies; BD: Buerger’s disease; Cl: Confidence intervals; IgM RF: Immunoglobulin M rheumatoid factor; Jo-1: histidyl-tRNA synthetase;
nRNP: Ribonuleoprotein; Scl-70: Scleroderma-70; SD: Standard deviation; SS-A: Sjégren’s syndrome A; SS-B: Sjogren’s syndrome B; Sm: Smith. ¢ indicates
(Quade’s) ANCOVA adjusting for age and ESR.

*Kruskal-Wallis test.

fQuade’s analysis of covariance (ANCOVA) adjusting for age and ESR.

*one-way ANOVA.

SANCOVA adjusting for age and ESR.

symptoms, there was a statistically significant differ-
ence in the amount of ischemic limbs. The patients at
the moderate and severe stages of the disease greatly
suffered from ischemia as opposed to those at the ear-
lier stage. Despite the highest prevalence of ischemic
limbs at the advanced stages of BD, less amounts of
amputation were found in these patients. It has been
documented that amputation must be delayed until
the patients have stopped smoking,!"! which justi-
fies the highest amount of amputation in the patients

with mild symptoms. Indeed, these patients achieved
successful smoking cessation or reduced smoking.
Another factor worthy of attention was age at onset.
The patients who presented with BD at younger ages
would experience the worst symptoms. Probably, an
early age at diagnosis could impact the progression of
the disease from mild to severe stages. Some reports
exist concerning the effect of early age at onset on
the worst prognosis and course of some autoimmune
diseases."” ESR is one of the acute phase reactants
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Table 4. Proportion of normal immunologic outcomes (dichotomous parameters) in patients with BD with
different clinical presentations
Variables Disease severity

Mild (n=11) Moderate (n=46) Severe (n=23) pt
Anti-CCP (< 20 U/mL)*, n (%) 10 (90.9) 44 (100.0) 20 (100.0) 0.147
ACLA-G (<40 GPL), n (%) 11 (100.0) 44 (95.7) 23 (100.0) 0.665
ACLA-M (< 40 MPL), n (%) 11 (100.0) 46 (100.0) 23 (100.0) -
APA-G (<20 SGU), n (%) 11 (100.0) 43 (93.5) 23 (100.0) 0.710
APA-M (< 20 SMU), n (%) 11 (100.0) 46 (100.0) 23 (100.0) -
ANA (<1 U), n (%) 0 (0.0) 0 (0.0) 0 (0.0) -
Anti-dsDNA (< 30 IU/mL), n (%) 11 (100) 40 (90.9) 18 (90.0) 0.714
IgM RF (< 15 IU/mL), n (%) 0 (0.0) 14 (37.8) 6 (46.2) 0.138
Sm (<1 U), n (%) 11 (100.0) 46 (100.0) 23 (100.0) -
nRNP (<1 U), n (%) 11 (100.0) 46 (100.0) 23 (100.0) -
SS-A (<1 U), n (%) 11 (100.0) 46 (100.0) 23 (100.0) -
SS-B(<1U),n (%) 11 (100.0) 46 (100.0) 23 (100.0) -
Scl-70 (<1 U), n (%) 11 (100.0) 46 (100.0) 23 (100.0) -
Jo-1 (<1 U), n (%) 11 (100.0) 46 (100.0) 23 (100.0) -

ACLA: Anti-cardiolipin antibodies; Anti-CCP: Antibodies against cyclic citrullinated peptide; Anti-dsDNA: Anti-double stranded DNA; ANA: Anti-nuclear
antibodies; APA: Antiphospholipid antibodies; BD: Buerger’s disease; Cl: Confidence intervals; IgM RF: Immunoglobulin M rheumatoid factor; Jo-1:
histidyl-tRNA synthetase; nRNP: Ribonuleoprotein; Scl-70: Scleroderma-70; SD: Standard deviation; SS-A: Sjogren’s syndrome A; SS-B: Sjégren’s

syndrome B; Sm: Smith.
*Normal range.
fFisher’s exact test: 20% or more cells have an expected count less than 5.

that was normal or less than 15 mm/hour in more
than half of the patients (i.e., those at the moderate
stage). The progression of BD to the development of
severe symptoms significantly increased ESR up to
twice the normal limit. False results commonly occur
when measuring ESR. Furthermore, it responds less
quickly to changes in clinical features.!"”! As evident
in our findings, the significant increase in ESR was
found in the severe stage of BD.

It is widely accepted that autoimmune diseases
are more likely to be diagnosed within years of the
presence of their related autoantibodies.® As a re-
sult, there is a possibility that autoantibodies can pre-
dict certain diseases and their level of progression.!"!
Therefore, the goal of this study was to identify these
markers and their effect on clinical presentations in
BD.

All the patients with BD with migratory thrombo-
phlebitis, cold sensitivity, and/or skin discoloration
(mild symptoms) had positive ANA and IgM RF.
Only one patient in early stage was found with posi-
tive anti-CCP. For chronic ulcers, claudication, and/

or burning pain of the feet at night (moderate symp-
toms), 100% and 62.2% of patients with BD were
observed with abnormal ANA and IgM RF levels, re-
spectively. Positive ACLA-G, APA-G, and anti-dsD-
NA occurred in two (95.7%), three (93.5%), and six
(90.9%) patients at the moderate stage, respectively.
Moreover, the presence of pain at rest and/or sponta-
neous gangrene (severe symptoms) in patients with
BD was associated with positive ANA. At the severe
stage, as many as 10% and 53.8% showed high serum
levels of anti-dsDNA and IgM RF. These differences
in the clinical presentations of BD at different stages
did not reach significant levels.

The existing literature links the role of ANA to the
progression of immunolesion caused by TAO as fol-
lows; ANA can trigger neutrophils to produce reac-
tive oxygen species and lytic enzymes, which in turn
lead to the lysis of endothelial cells and neutrophils.
(20211 ANA IgG can affect several functions of neutro-
phils, including the improvement of a proinflamma-
tory phenotype that enables neutrophils to increase
the collateral impairment to endothelial and other
cells.””! Finally, it is possible that ANA disturbs the
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T-cell compartment and changes the T-cell subsets
that effectively contribute to the T-cell immunolog-
ical function and directly impair endothelial cells.*’!

Except for ANA and IgM RF, the mean levels of
other immunological markers were within the normal
range among all the patients with BD. Although these
events imply that transient autoimmune phenomena
might be involved in the BD activity, these immu-
nological tests did not indicate that the patients with
positive results tended to go on to the advanced stag-
es of the disease. There are some reports with con-
flicting results related to these immunological tests.
For example, Jorge et al."”! have described a case of
BD with negative ANA, anti-ds DNA, SS-A, SS-B,
nRNP, Sm, Scl-70, and other immunological mark-
ers. Piazza and Creager® have recorded the clinical
features of a patient with BD and negative ANA and
Scl-70. Johnson and Enzenauer'® revealed an elevat-
ed ESR and positive ANA titer with a negative RF
titer for a BD case.

In addition, Guo et al.?* have figured out that the
serum levels of various immune complexes, such as
anti-endothelial cell antibodies, ANA, and ACLA
were notably high in patients with BD compared
with those in the healthy control. In another study,
Maslowski et al.?”! have pointed out the increased
level of ACLA in TAO. Moreover, they showed that
the high antibody titer led to increased morbidity,
such as major limb amputation; although some symp-
toms, for example, upper limb involvement, digital
necrosis, superficial thrombophlebitis (or deep ve-
nous thrombosis), were not considerably connected
to the presence of ACLA. The study by Schenkein et
al.”® have demonstrated that patients with BD who
developed generalized periodontitis had a signifi-
cantly marked titer of immunoglobulin G (IgG) or
IgM ACLA. Therefore, the presence of various au-
to-antibodies supports the theory of the autoimmune
character of BD. However, these immunological tests
are not appropriate markers for the diagnosis of BD.
Many other autoimmune diseases have showed pos-
itive results.?’!

Limitations

The main strength of this study was the recruitment of
the patients with BD from a single center. According-
ly, our patients represented a relatively homogeneous
BD population. The limitations of this study included

the fact that as VERC was a tertiary referral center,
there could be a bias toward more severe patients. In
the clinical diagnosis, we could not exclude probable
cases with cannabis arteritis as it is indistinguishable
from BD. Furthermore, our study lacked of a control
group of healthy participants and had a small sam-
ple size. This could increase the probability of type
II errors, especially when no differences or associa-
tions were found between the study categories. More
importantly, there were unavoidable changes in the
severity of BD stages in our patients from the time
of the disease onset. Not all of our participants were
in the active phase of BD. The amount of tissue loss
because of ulcers and gangrene and medications re-
ceived by the patients during the course of the disease
are other factors worthy of note that could influence
inflammation and its subsequent responses.

Conclusion

Increased ANA and IgM RF levels were common
among all patients with BD irrespective of their clin-
ical features and BD progression. Patients with BD
with serious symptoms presented with a significantly
elevated ESR, whereas they did not show significant
changes in ANA and IgM RF. Therefore, transient
unspecific autoimmune reactions can be implicated
in developing or progressing BD. These may be ap-
propriate targets for novel molecular therapies to re-
store the immunologic homeostasis damaged during
the disease.
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ORIGINAL ARTICLE / KLiNiK CALISMA

Associations of F2 (G20210A), F5 (G1691A), F7 (G10976A),
F13 (G13T), FGB, ITGA2, ITGB3, and PAI-l gene polymorphisms
with cardiovascular and thrombotic complications in patients
with Takayasu arteritis from the Urals population

Urallar populasyonundaki Takayasu arterit hastalarinda kardiyovaskiiler ve
trombotik komplikasyonlarla iliskili F2 (G20210A), F5 (G1691A), F7 (G10976A),
F 13 (G13T), FGB, ITGA2, ITGB3, PAI-l gen polimorfizmleri

Irina Borodina, M.D.

, Gezel Salavatova, M.D.

, Lubov Shardina, M.D.

Department of Internal Medicine, Ural State Medical University, Yekaterinburg, Russia

ABSTRACT

Objective: Cardiovascular complications, especially throm-
botic events, are characteristic for Takayasu arteritis (TA).
These events significantly deteriorate the patients’ quality
of life and cause disability and preterm death. Coagulation
factor Il (F2, G20210A), coagulation factor V (F5, G1691A,
Leiden), coagulation factor VII (F7, G10976A), coagulation
factor Xl (F13, G13T), fibrinogen (FGB), platelet alpha
subunit of transmembrane receptor for collagens and re-
lated proteins (ITGA2), platelet glycoprotein (ITGB3), and
plasminogen activator inhibitor-1 (PAI-l) gene polymor-
phisms coexist with TA, and their pathophysiologic interac-
tion needs to be studied.

Methods: A total of 43 patients with TA were examined for
nucleotides polymorphism in F2 (G20210A), F5 (G1691A,
Leiden), F7 (G10976A), F13 (G13T), FGB, ITGA2, ITGB3,
and PAI-l genes using polymerase chain reaction. More-
over, 130 sex- and age-adjusted healthy controls without a
history of any thrombotic complications were enrolled.
Results: Among the patients with TA, there were 34 women
aged between 17 and 77 (mean 49, median 49; Q1-Q3, 36-
61) years and 9 men aged between 20 and 66 (mean 37.8,
median 38; Q1-Q3: 31-45) years. Thrombotic complications
were recorded in 22 (51%) patients with TA. Comparison of
thrombophilia markers genotypes in patients with TA and
healthy controls revealed homozygous and heterozygous
mutation in ITGA2 (p<0.0001) and PAI-l genes (p=0.026).
The frequency of occurrence of hereditary thrombophil-
ia markers in patients with TA was assessed. Detection of
the PAI-I gene mutation was significantly more frequent
(p=0.032) in patients with TA with a history of thrombotic
events than in those with no thrombosis history. Detection
of multiple (more than 4 genes) simultaneous mutations of
thrombophilia markers was significantly (p=0.0001) more fre-
quent in patients with TA with a history of thrombotic events.

OZET

Amac: Kardiyovaskuler komplikasyonlar, ézellikle trombotik
olaylar Takayasu arteriti (TA) icin karakteristiktir. Bu olaylar,
hastalarin yagsam kalitesini 6nemli élctide bozar ve sakatl-
ga ve erken 6lime neden olur. Koagtlasyon faktori Il (F2,
G20210A), koagulasyon faktori V (F5, G1691A, Leiden),
koagulasyon faktori VII (F7, G10976A), koagulasyon fak-
téra Xl (F13, G13T), fibrinojen (FGB), kollejen ve iliskili
proteinlerin transmembran reseptdrlerinin trombosit alfa alt
birimi (ITGA2), trombosit glikoprotein (ITGB3) ve plazmi-
nojen aktivatdr inhibitérleri  (PAI-1 ) genleri polimorfizmleri
TA ile birlikte bulunur ve bunlarin patofizyolojik etkilesiminin
calisiimasi gerekmektedir.

Yéntemler: F2 (G20210A), F5 (G1691A, Leiden), F7
(G10976A), F13 (G13T), FGB, ITGA2, ITGB3, PAI-I nik-
leotid polimorfizmleri polimeraz zinciri reaksiyonu ile TA'll
toplam 43 hastada incelendi. Ayrica herhangi bir trombo-
tik komplikasyon ¢ykusi olmayan, cinsiyete ve yasa gbre
ayarlanmis 130 saglikh kontrol dahil edildi.

Bulgular: TA hastalan arasinda 17-77 yas arasi 34 ka-
din (ortalama 49, medyan 49 yil; Q1-Q3 36-61) ve 20-66
yas arasl 9 erkek (ortalama 37.8, medyan 38 yil; Q1-Q 3:
31- 45) hasta vardi. Yirmi iki TA hastasinda (%51) trombo-
tik komplikasyonlar kaydedildi. TA hastalarinda ve saglikh
kontrollerde trombofili belirtegleri genotiplerinin karsilasti-
riimasi, ITGA2 geni (p<0.0001), ve PAI-I geni homozigot
ve heterozigot mutasyonlarini (p=0.026) ortaya cikard..
TA hastalarinda kalitsal trombofili belirteclerinin gérilme
sikligi degerlendirildi. PAI-I gen mutasyonunun saptanma-
si, trombotik olay dykusu olan TA hastalarinda, tromboz
Oykusu olmayan TA hastalarina goére anlamli olarak daha
siktl (p=0.032). Trombotik olay dyklsu olan TA hastalarin-
da, trombofili belirteglerinin ayni anda birden fazla mutas-
yonunun (4’ten fazla gen) saptanmasi anlaml derecede
(p=0.0001) daha siktl.
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Conclusion: Assessment of hereditary thrombophilia ge-
netic markers reveals additional (genetic) risk markers of
thrombotic complications in patients with TA and may help
in decision making for antiplatelet and/or anticoagulant
treatment in patients with TA to reduce the risk of thrombot-
ic complications.

T akayasu arteritis (TA) refers to granulomatous
inflammation of the aorta and its large branches.
The disease occurs mainly in Asian and South Amer-
ican countries, but quite a number of TA cases have
been reported to occur globally.!! TA prevalence var-
ies from 0.8 to 2.6 cases per 1,000,000, depending on
the region of residence and ethnic group.” There are
no epidemiological data on the actual prevalence of
TA in the Russian Federation.

Typical TA complications are major cardiovascu-
lar events, which negatively affect the patients’ quali-
ty of life and often cause disability and preterm death.
Immunological activity, propensity to thrombosis,
and changes in the arterial wall in TA contribute to
the development of cardiovascular complications.

Genetic associations of immune response regu-
lators, pro-inflammatory cytokines encoding genes
may be involved in pathogenic mechanisms of the
disease. TA non-HLA susceptibility loci include
FCGR2A/FCGR3A, IL12B, IL6, and RPS9/LILRB3
and a locus on chromosome 21 near PSMG1."

The strongest association with TA has been found
to be located within the class I sub region, with
1512524487 (located between HLA-B and major
histocompatibility complex (MHC) class I polypep-
tide-related sequence A; MICA) (p=1.92E-16, odds
ratio [OR]=3.70). IL12B is a well-established risk
gene for TA.¥

The G allele at rs763780 (IL-17F) was significant-
ly associated with TA (p=0.014),the rs763780 showed
a tendency toward association with TA (p=0.08), and
the magnitude and direction of the OR were consistent
with the results of phase 1. In phase 1, the genomic
DNA of 120 patients with TA and 119 healthy controls
were genotyped for single-nucleotide polymorphisms
(SNPs) rs1800795 (interleukin [IL]-6), rs763780
(IL-17F), rs1800871, rs 1800872, rs 1800896 (IL-10),
rs1800468, rs1800469, and rs1800470 (transform-
ing growth factor-f3). In the combined analysis, pro-
tective association of the G allele of rs763780 with
TA was also reported as significant (OR=0.44, 95%

Sonucg: Kalitsal trombofili genetik belirteclerin degerlendiril-
mesi, TA hastalarinda trombotik komplikasyonlarin ek (ge-
netik) risk belirteclerinin ortaya ¢ikariimasina olanak saglar
ve trombotik komplikasyon riskini azaltmak icin TA hastala-
rinda antiplatelet ve/veya antikoagulan tedaviye karar ver-
mede yardimci olabilir.
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IL-12R, IL-23, and

IL-23R genes between patients with TA and healthy
controls.'! Patients with TA carrying the rs582054/
rs568408 haplotype (p=0.019) appeared less likely to
progress to a more severe form of the disease, and the
C allele (p=0.082) of IL23R rs1004819 appeared to
be a protective factor for a refractory disease.®

Tuberculosis
Homozygous mutations

During the last 20 years, spontaneous thrombosis
investigation has been focused on hereditary throm-
bophilia (HT). HT refers to a rather heterogeneous
group of hereditary and acquired conditions with a
propensity to intravascular blood clotting. HT in-
cludes arterial, arteriolar, microcirculatory (capillary
bed), venous, and mixed (damage to various types of
vessels) thrombosis.

Since 1965, lack of antithrombin III (AT III) was
considered as a genetic cause of venous thrombo-
sis. Between 1981 and 1982, Leiden’s mutation was
described.” Further on, other gene polymorphisms
have been found for the development of thrombosis.

A number of genetic mutations in the thrombo-
philia genes have been reported as risk factors for
myocardial infarction thrombotic complications,
polycythemia, and other arterial conditions as well as
venous thrombosis in young individuals.”!
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A genome-wide association study on 633 patients
with TA and 5928 controls found a number of unre-
ported loci, particularly concerning non-HLA suscep-
tibility genes (PTK2B, LILRA3/LILRB2, DUSP22,
and KLHL33).'"" A novel association of PTPN22
single-nucleotide polymorphism (R620W) has been
linked to susceptibility for TA in a study including
111 patients.!"!

In 1999, Shin and Godwin!'? have reported the first
case of TA associated with the Factor V Leiden gene
defect (F5). They reasoned that hereditary hypercoag-
ulable states could coexist with acquired vasculitides
and that further investigation into these associations
and their pathophysiologic interaction was warranted.

In this study, we evaluated the effect of the pres-
ence of hereditary thrombophilia genetic markers
on the development of thrombosis in patients with
Takayasu Arteritis.

METHODS

A cross-sectional study enrolled all consequent patients
presenting with TA during the period from January 01,
2016, to December 31, 2018, at the regional clinical
hospital No. 1. All the patients signed an informed con-
sent form for depersonalized data processing.

Nucleotide polymorphisms in the pro-thrombin
genes coagulation factor II (F2, G20210A), coagula-
tion factor V (F5, G1691A, Leiden), coagulation fac-
tor VII (F7, G10976A), coagulation factor XIII (F13,
G13T), fibrinogen (FGB), platelet alpha subunit of
transmembrane receptor for collagens and related
proteins (ITGA2), platelet glycoprotein (ITGB3),
and plasminogen activator inhibitor-1 (PAI-I) [Al]
gene polymorphisms have been investigated using
polymerase chain reaction in 43 patients with TA.

TA was verified according to the American Col-
lege of Rheumatology criteria (1990):13

1. Age at disease onset <40 years

2. Claudication of extremities (muscle fatigue and
discomfort occurring or worsening on effort in 1 or
more extremities, especially the upper ones)

3. Lack of brachial artery pulse (decreased pulsa-
tion of 1 or both brachial arteries)

4. Difference of >10 mmHg in systolic blood
pressure between the arms

5. Bruit over subclavian arteries or aorta (bruit au-
dible on auscultation over 1 or both subclavian arter-
ies or abdominal aorta)

6. Arteriogram abnormality (arteriographic narrow-
ing or occlusion of the entire aorta, its primary branches,
or large arteries in the proximal upper or low extremi-
ties, not due to arteriosclerosis, fibromuscular dysplasia,
or similar causes; changes usually focal or segmental).!'!

There were also 130 healthy age- and sex-adjust-
ed controls without a history of thrombotic compli-
cations. All the controls were the residents of Middle
Urals region and were recruited during a scheduled pe-
riodic examination at the general medicine department
of the regional clinical hospital No. 1 with the support
of medical centers of the city of Yekaterinburg.

The study was approved by the Ethics Committee
of Urals State Medical University (Approval Date:
November 23, 2018; Approval Number: 9/2018).

Statistical analysis

STATISTICA 7 software (StatSoft Inc. 1984-2004,
version 7.0.61.0, Tulsa, USA) was used to process
the data. For statistical analysis of normal distribu-
tion data, Student t test was used. The results were
expressed as relative risk (RR) with 95% CI. All
the statistical tests were 2-sided and a p<0.05 was
considered to be statistically significant. Continu-
ous variables were presented as mean, median, and
Q1-Q3 (quartile 1-quartile 3). The statistical signif-
icance of the differences between the groups when
comparing the proportions was assessed by the
Fisher exact test.

RESULTS

Among the patients with TA, there were 34 women
aged between 17 and 77 (mean 49, median 49; Q1-
Q3 36-61) years and 9 men aged between 20 and 66
(mean 37.8, median 38; Q1-Q3: 31-45) years. Symp-
tomatic disease duration varied from 0.6 to 64 (mean
14.5 years; median 11.5; Q1-Q3: 5-20) years in wom-
en and from 2 to 12 (mean 5.22, median 5; Q1-Q3:
3-16) years in men (Table 1).

Among healthy controls, there were 105 women
aged between 27 and 65 (mean 36.6, median 34; Q1-
Q3:31-39) years and 25 men aged between 23 and 69
(mean 41, median 38.5; Q1-Q3: 35-49) years.
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Table 1. General characteristics of patients

Indicators

Patients with TA Healthy controls

p

Sex
Female/male
Age, Q1-Q83, years
Female/male
Duration of disease, median, Q1-Q3, years
Female/male
TA vessel impairment types (Moriwaki)
1
2a
2b
3
4
5
Involved arteries
Subclavian
Carotid
Axillary
Brachial
Vertebral
Pulmonary
Coronary
Upper mesenteric
Celiac trunk
Renal
Femoral
lliac
Operations
Aortofemoral bypass surgery
Renal artery stenting
Thrombectomy of infrarenal aorta
Endarterectomy of the vertebral artery
Aorto-coronary artery bypass grafting
Stenting of the common carotid artery
Endarterectomy of emergency

Thoracoabdominal bypass surgery with plastic surgery of the

left renal artery
Femoral artery bifurcation prosthetics

34 (79%)/9 (21%) 105 (80%)/25 (20%)

49 (36-61)/38 (31-45) 34 (31-39)/38.5 (35-49)

11.5 (5-20)/5 (3-6) -

18 (42%)
4(9.3%)
0 (0%)
1(2.3%)
7 (16.2%)
13 (30.2%)

23 (52%)
25 (57%)
5 (11%)
5 (11%)
8 (18%)
1 (3%)
4 (9%)
11 (25%)
10 (22%)
17 (39%)
7 (16%)
8 (8%)
14 (32%)
2 (14%)
5 (36%)

(7%)

(7
7
7
(
(

OO

7

1
1
1
1
1
1 (7%

)
)
)
)
)

1 (7%)

Thoracoabdominal shunting with prosthetics of the celiac trunk, 1 (7%)

superior mesenteric artery, and left renal artery
Renal artery autotransplantation

Stenting of the right descending artery
Prosthesis of the left brachial artery
Autovenous iliac-femoral bypass

1(7%
1(7%
1(7%

)
)
)
1(7%)

0.00445

1.000

TA: Takayasu arteritis.
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Table 2. Gene polymorphisms of thrombophilia in F2 (G20210A), F5 (G1691A), F7 (G10976A), F13 (G13T), FGB,
ITGA2, ITGB3, and PAI-I in patients with TA and in healthy controls

Genes Patients with TA (n=43) Healthy controls (n=130) p OR 95% ClI
F2 GA+AA 0 (0%) 2 (1.5 %) 1.000 0.000 -

F5 GA+AA 1(2.7%) 6 (5%) 0.682 0.492 0.058-4.206
F7 GA+AA 9 (21%) 15 (11%) 0.132 2.029 0.816-5.045
F13 GT+TT 14 (32%) 51 (39%) 0.472 0.748 0.361-1.550
FGB GA+AA 3 (30%) 48 (37%) 0.466 0.740 0.353-1.555
ITGA2 CT+TT 1 (72%) 56 (24%) 0.001 3.414 1.610-7.237
ITGB3 TC+CC 4 (32%) 48 (37%) 0.714 0.825 0.397-1.712
PAI-I 5G4G+4G4G 36 (84%) 86 (66%) 0.033 2.631 1.083-6.391

4G4G: homozygous mutations; 5G4G: geterozygous mutations; AA: homozygous mutations; CC: homozygous mutations; Cl: confidence interval; GA:
geterozygous mutations; OR: odds ratio; TA: Takayasu arteritis; TT: homozygous mutations; CT: geterozygous mutations.

Table 3. Polymorphisms of thrombophilia in F2 (G20210A), F5 (G1691A), F7 (G10976A), F13 (G13T), FGB, ITGA2,
ITGB3, and PAI-l genes in patients with TA with or without a history of cardiovascular and thrombotic complications

History of thrombosis

No history of thrombosis

Genes (n=22) (n=21) p OR 95% CI
F2 GA+AA 0 (0%) 0 (0%) - - -

F5 GA+AA 0 (0%) 1 (5%) 0.488 - -

F7 GA+AA 6 (27%) 3 (14%) 0.456 2.250 0.482-10.505
F13 GT+TT 5 (23%) 9 (43%) 0.202 2.250 0.283-1.311
FGB GA+AA 5 (23%) 8 (38%) 0.331 0.679 0.319-1.445
ITGA2 CT+TT 17 (77%) 14 (66%) 0.509 1.316 0.627-2.763
ITGB3 TC+CC 6 (27%) 8 (38%) 0.525 0.777 0.390-1.546
PAI-I 5G4G+4G4G 21 (95%) 15 (71%) 0.045 4.083 0.651-25.595

4G4G: homozygous mutations; 5G4G: geterozygous mutations; AA: homozygous mutations; CC: homozygous mutations; Cl: confidence interval; GA:
geterozygous mutations; OR: odds ratio; TA: Takayasu arteritis; TT: homozygous mutations; CT: geterozygous mutations.

Thrombotic complications were recorded in 22
(48%) patients with TA. A total of 3 (13%) patients had
a history of myocardial infarction, 9 (41%) had ischemic
stroke, 2 (9%) had a history of renal artery thrombosis,
1 (4.5%) had brachial artery thrombosis, 1 (4.5%) had
femoral artery thrombosis, 2 (9%) had femoral artery
shunt thrombosis, 1 (4.5%) had abdominal aorta throm-
bosis, 1 (4.5%) had pulmonary embolism, 1 (4.5%) had
thrombosis of the sural and small saphenous veins, 1
(4.5%) had foot artery thrombosis, 1 (4.5%) had sinus
thrombosis, and 2 (9%) had repeated thrombosis.

Comparison of thrombophilia markers genotypes
in patients with TA and healthy controls revealed the
presence of homozygous and heterozygous mutation
in the ITGA2 (p<0.001) and PAI-I genes (p=0.033)
in patients with TA (Figure 1, Table 2).

Detection of the PAI-I gene mutation was signifi-
cantly more frequent (p=0.040) in patients with TA
with a history of thrombotic events than in those with
no history of thrombosis (Table 3).

Detection of multiple (more than 4 genes) simul-
taneous mutations of thrombophilia markers was sig-
nificantly (p=0.024) more frequent in patients with
TA than in the control group (Table 4).

There was no difference in the quantity of throm-
bophilia marker-altered genotypes between patients
with TA with and without a history of thrombosis
(Table 5).

DISCUSSION

The data obtained confirmed that thrombosis was a
frequent complication of TA, and therefore, the es-
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Table 4. Comparison of altered genotypes of thrombophilia quantity in patients with TA and healthy controls

Number of Patients with TA Healthy controls

mutations (n=43) (n=130) P OR 95% ClI

0 0 (0%) 14 (11%) 0.024 0.000 -

1 4 (9%) 34 (16%) 0.020 0.290 0.096-0.871
2 17 (39.5%) 26 (20%) 0.010 2.615 1.239-5.522
3 9 (21%) 34 (16%) 0.434 0.747 0.325-1.718
4 12 (28%) 17 (13%) 0.024 2.573 1.112-5.955
5 1 (2%) 4 (3%) 0.798 0.750 0.082-6.899

Cl: confidence interval; OR: odds ratio; TA: Takayasu arteritis.

Table 5. Comparison of altered genotypes of thrombophilia in patients with TA with and without a history of
thrombosis

Number of History of thrombosis No history of thrombosis

mutations (n=22) (n=21) P OR 95% ClI

0 0 (0%) 0 (0%) 1.000 = >

1 2 (9%) 2 (9.5%) 0.961 0.950 0.121-7.440
2 9 (41%) 8 (38%) 0.850 1.125 0.331-3.826
3 5 (23%) 4 (19%) 0.776 1.250 0.285-5.473
4 6 (27%) 6 (28.5%) 0.924 0.938 0.247-3.555
5 0 (0%) 1(4.7%) 0.234 - -

Cl: confidence interval; OR: odds ratio; TA: Takayasu arteritis.

tablishment of additional thrombosis risk factors is of
paramount importance in this setting.

Meanwhile, a number of gene mutations known as
thrombophilia markers have not been discussed earlier

as additional risk factors for thrombotic complications

100% 1 in patients with TA . The comparison of thrombophilia

90% 1 marker genotypes in patients with TA with and with-

80% - _ _ out a history of thrombotic complications has revealed
70% - m TA patients with . — .

o trombotic complications a statistically significant PAI-I gene frequency differ-
60% (n=22) ence between the subgroups (p=0.032). Previously,
50% - = TA patients with out only prothrombin genes (F2) and the Leiden (F5) mu-

trombotic complications . o
40% - (n=21) tations have been reported to be the most significant
30% - Healthy controls (n=130) for TA thrombotic complications.*!!
20% 1 In our study, the simultaneous detection of 4 or
10dH more mutations of the thrombophilia markers genes
D% & was associated with thrombosis risk in patients with
Figure 1. Plasminogen activator inhibitor-1 PAI-| TA.
(56G4G+4G4G) [A1] genotype distribution in patients with .
Takayasu arteritis with and without a history of thrombosis Frequency of simultaneous F7, ITGA2, ITGB3,
and in healthy [A2] controls. and PAI-I detection in patients with TA was signifi-
TA: Takayasu arteritis. . .
cantly higher than that in the control group. These

data support the view that thrombophilia marker
genotypes should be investigated in all patients with
newly diagnosed TA to better predict the risk of both
hypercoagulation resulting in thrombosis and con-
sumption hypocoagulation leading to bleeding com-
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plications. Moreover, some mutations, namely, F7
gene, may be directly associated with hypocoagula-
tion.['41]

It should be noted that when comparing patients
with TA with developed thrombosis and without
thrombotic complications, statistically no significant
differences in the mutation of the ITGA2 and ITGB3
genes were revealed. Meanwhile, these genes are re-
sponsible for platelet-derived genesis, which is par-
ticularly significant for the choice of therapy. Fur-
thermore, the presence of the mutation of ITGB3
reduces the sensitivity to aspirin.'¥ Statins have
been shown to decrease platelet aggregation, inhib-
it tissue factor and PAI-1 expression, and increase
tPA, which lead to a decrease in the susceptibility to
coagulation and thrombosis.['”! Considering the fact
that PAI-1 is closely related to the renin-angiotensin
system (RAS), an important contributor to the de-
velopment and progression of vascular diseases,'®
therapeutic strategies can also target angiotensin II
inhibition to reduce the effects of PAI-1."" Identi-
fication of genetic markers of thrombophilia allows
a personalized approach to prescribing therapy to
patients with a high risk of thromboembolic com-
plications.

These changes undoubtedly require further studies
to properly assess their clinical significance. Better
understanding and clinically relevant interpretation
of these findings may require thorough hemostasis
investigations in patients with different mutations
patterns.

At least one pro-thrombotic gene mutation detec-
tion in nearly every patient with TA is a strong argu-
ment in favor of investigating markers of HT during
the baseline examination of patients with TA for bet-
ter treatment tailoring and recurrent thrombosis pre-
vention.

Limitations

Due to the small sample size, this study may lack
statistical power and both overestimate and under-
estimate the magnitude of the registered association.
Data relevance interpretation is complicated owing
to the absence of previous appreciable epidemiologi-
cal studies of TA in the Russian Federation.

However, Regional Clinical Hospital No. 1, being
the largest hospital in the Urals, is the reference cen-

ter for all regional patients with a suspicion of TA.
Therefore, TA diagnosis verification and treatment
strategy initiation appear to be more or less standard-
ized. Unfortunately, logistic issues and psychological
and administrative obstacles negatively affect pa-
tients’ compliance and further follow-up.

Conclusion

Thrombotic events are typical TA complications.
They negatively affect the patients’ quality of life and
cause disability and preterm death. In this study, we
assessed thrombophilia marker genotypes in patients
with TA in relation to personal history of thrombotic
complications.

The study data allow to suggest that investigation
of thrombophilia markers may be acknowledged to
be mandatory in patients with TA. Typical TA onset
age being under 40, the proposed approach may pre-
vent early major cardiovascular events (myocardial
infarction, ischemic stroke, and large arteries throm-
bosis) as well as avoid a number of surgical vascular
interventions.
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Characteristics of a large-scale cohort with accessory pathway(s):
A cross-sectional retrospective study highlighting over
a twenty-year experience

Aksesuar yolu bulunan genis 6lcekli bir kohortun karakteristikleri:
Yirmi yilh agkin deneyimi vurgulayan retrospektif kesitsel bir calisma
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ABSTRACT

Objective: Catheter ablation following electrophysiologic
study (EPS) is the mainstay of diagnosis and treatment for
patients with atrioventricular reentrant tachycardia (AVRT),
demonstrating excellent long-term outcome and a low rate
of complications. In this study, our aim was to assess our
experience in patients with accessory pathway (AP) and to
compare our data with the literature.

Methods: We included 1,437 patients who were diagnosed
and treated for AP in our hospital between 1998 and 2020.
The demographic data of all the patients, AP location, and
periprocedural results were recorded.

Results: Of the 1,437 patients, 1,299 (90.4%) were men;
and the mean age of the population was 26.67 years. The
location of 1,418 APs were along the left free wall (647
[45.6%] patients), in the posteroseptal region (366 [25.3%]
patients), in the anteroseptal region (290 [20.4%] patients),
and along the right free wall (115 [8.1%)] patients). The ratio
of the second AP existence was 3.0% and AVNRT co-exis-
tence was 2.0%. A total of 55 (3.8%) patients had recurrent
sessions for relapse. Our center’s total success rate was
95.5%, and total complication rate was 0.26%.
Conclusion: According to our retrospective analysis, EPS
is a highly functional tool in the diagnosis and management
of arrhythmias such as AVRT for high-risk patient groups
like military personnel with the aim of risk stratification and
medical management.

atients with accessory pathway (AP) have an
Palternative conduction to the atriventricular
(AV)-His-Purkinje system, bypassing the AV node
and typically resulting in pre-excitation in the elec-
trocardiogram (ECG). The types of APs are classi-

OZET

Amac: Elektrofizyolojik g¢alismayi (EPS) takiben kateter
ablasyonu, Atriyoventrikiler Reentrant Tasikardisi (AVRT)
olan hastalar i¢in tani ve tedavinin temel dayanagidir ve
muikemmel uzun vadeli sonug¢ ve dislk bir komplikasyon
orani gosterir. Calismamizin amaci, aksesuar yolakh has-
talardaki deneyimlerimizi degerlendirmek ve verilerimizi li-
teratlr ile karsilagtirmakti.

Yéntemler: Hastanemizde 1998-2020 yillar arasinda ak-
sesuar yol (AP) tanisi alan ve tedavisi olan 1437 hastayi
dahil ettik. Tim hastalarin demografik verileri, aksesuar yo-
lun konumu ve islemle ilgili sonuclar kaydedildi.

Bulgular: 1437 hastanin 1299’u (%90.4) erkekti ve calis-
ma popllasyonun ortalama yagi 26.67 idi. 1418 AP’nin lo-
kasyonu; sol serbest duvar boyunca (647 hasta, %45.6),
posteroseptal bdlgede (366 hasta, %25.3), anteroseptal
bélgede (290 hasta, %20.4) ve sag serbest duvar boyun-
ca (115 hasta, %8.1) idi. Ikinci AP var olma orani %3.0 ve
AVNRT birlikte var olma orani %2.0 idi. 55 (%3.8) hastada
relaps sebebiyle tekrarlayan islemler yapildi. Merkezimizin
toplam basari orani %95.5 ve toplam komplikasyon orani
%0.26 idi.

Sonuc: Retrospektif analizimizin 1s1ginda elektrofizyolojik
calisma, risk siniflandirmasi ve tibbi karar amaciyla askeri
personel gibi yiksek riskli hasta gruplari i¢in AVRT gibi arit-
milerin tani ve ydnetiminde oldukca islevsel bir aractir.

fied as AV bypass tracts (best known, Kent fibers),
atrionodal tracts (James fibers), atriohisian tracts
(Brechenmacher fibers) and Hisian-fascicular tracts

(Mahaim fibers).["!
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Characteristics of an accessory pathway(s) cohort

The clinical significance of these APs is AV re-en-
trant tachycardias (AVRT) by re-entrant circuits.
These circuits consist of two anatomically defined
limbs; AV-His-Purkinje system and AP, with different
refractoriness and conduction times, which may ini-
tiate an AVRT with a critically timed premature atrial
or ventricular beat.

In 1930, Wolff, Parkinson, and White first de-
scribed the bundle of Kent causing pre-excitation
on an ECG through an AV bypass tract and named
it the “Wolff-Parkinson-White (WPW) pattern.”? In
case of paroxysmal tachyarrhythmias, it is called the
WPW syndrome.

In the general population, the prevalence of a WPW
pattern on surface ECG which means “manifest AP,”
ranges from 0.15%-0.25 %; however, concealed AP is
not rare,”! and not all patients develop supraventricu-
lar tachycardia (SVT). Compared with the other SVTs,
the pre-excitation population is generally younger,
predominantly male, and has less comorbidity.*!
Nowadays, AVRTs are among the most frequently re-
ferred SVTs for catheter ablation to specialized centers
after atrial fibrillation (AF)/atrial flutter and AV node
re-entrant tachycardia (AVNRT).'*¥ Radiofrequency
(RF) catheter ablation or cryo-ablation are the optimal
medical procedures for AVRT with high procedural
success, which result in significant improvements in
the patients’ quality of life 1%

Although AVRTs are well-known SVTs, most of
the studies defining its characteristics are from the
beginning of the electrophysiological studies (EPS)
consisting of smaller populations. Therefore, the ep-
idemiological studies over the characteristics AVRTs
are scarce and insufficient. To address and complete
the gaps in evidence, we investigated an AVRT co-
hort consisting of mainly military personnel with
over 8,000 patients for over 20 years retrospectively,
and this study represents the results.

METHODS

Our study was a retrospective analysis, and our pop-
ulation consisted of 1,437 consecutive children and
adult patients (1,299 [90.4%] men; 26.67+10 years)
who underwent EPS between January 1998 and June
2020 at our center. The study group was evaluated for
AVRT including clinical and electrophysiologic char-
acteristics. There was no exclusion criterion. The study
protocol was approved by the Clinical Research Ethics
Committee of Giilhane Training and Research Hospi-
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half-lives before the  rrL
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Svr Supraventricular tachycardia
performed under 1o- i parkinson-white
cal anesthesia in a
fasting state. Three catheters were introduced through
the right femoral vein and were positioned at high
right atrium (HRA), coronary sinus, and His region.
The catheter at His position was also used for ablation,
or the catheter at HRA was shifted to right ventricle
when necessary. Intracardiac signals were filtered at
20-500 Hz, amplification gains were 10-80 mm/mV.
All signals were displayed and acquired on an electro-
physiological recording system. After obtaining base-
line basic cycle length (BCL), atrial-His interval (AH),
and His-ventricle interval (HV) measurements,inter-
val measurements, programmed electrical atrial and
ventricular stimulation was performed. Anterograde
and retrograde conduction properties were analyzed.
If no tachycardia was inducible, the stimulation pro-
tocol was repeated after atropine administration. Ab-
lations were carried out using 7F non-irrigated multi-
curve ablation catheter (steerable 4-mm tip ablation
catheter, Marinr®, Medtronic, Minneapolis, USA)
and Medtronic Atakr [I® (Medtronic Inc., Mpls., MN,
USA) radiofrequency generator. Patients who had un-
dergone ablation were hospitalized overnight and dis-
charged the day after the procedure. Follow-up visits
were performed in the outpatient clinic at one month
after ablation.

Left posterolateral

Right anterolateral

Right posterior
Right posterolateral

Statistical Analysis

This was a descriptive study in which the categorical
variables were represented as absolute numbers and
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percentages. Continuous variables were represent-
ed as meanzstandard deviation. Statistical analyses
were performed using SPSS for Windows version
20.0 (IBM Corp., Armonk, NY, USA).

RESULTS

Between 1998 and 2020, we evaluated 8,233 pa-
tients who underwent EPS. The characteristics of
the patients are summarized in Table 1. Among all
the patients, we established 1,437 patients with 1497
APs. Our population was unusually predominant of
the male sex (90.4%) and consisted of young adults
(26.67+10 years) (Figure 1). Most of the patients had
manifest AP (69.2%).

In our study, we found two (0.14%) patients with
Ebstein anomaly as congenital heart disease in our
population. Both patients had right-sided APs, a right
posteroseptal AP and a right midseptal AP, which
were ablated successfully.

The periprocedural results of the 1437 patients
who underwent EPS for diagnostic evaluation or abla-
tion therapy are displayed in Table 2. We classified the
AP distribution according to location, and 1,418 APs
are illustrated in Figure 2. In addition, there were 36
patients with atrio-fasicular pathway. AP localization
of 43 patients was unknown because of missing data.
Of the 1,418 APs, 647 (45.6%) were located along the
left free wall, 366 (25.3%) in the posteroseptal region,
290 (20.4%) in the anteroseptal region, and 115 (8.1%)
along the right free wall respectively.

Among 1,437 cases, 1,352 patients had single AP,
and 42 patients had double APs; the ratio of the second
AP existence was 3.0%. Co-existence of AVNRT was
observed in 30 (2.0%) patients. For most of the patients
(1,382 [96.1%]), a single EPS procedure was enough
for diagnosis and/or ablation. However, for complete
evaluation, 50 (3.5%) patients had to undergo a second
procedure and five (0.3%) patients a third procedure.

We classified our population according to EPS
indications and showed that 17.3% asymptomatic
patients with pre-excitation had undergone EPS for
medical evaluation. Considering the EPS results of
1,437 patients, 999 (69.0%) had successful ablation
and 47 (3.2%) had failed ablation; 143 (9.9%) patients
with indistinct complaints and borderline ECG find-
ings who were admitted for assessing health sufficien-
cy for military service had innocent APs not causing
any inducible tachycardia; and therefore, ablation was

500

400

300+

Number of Patients

200

100

40 60 BB 160
Age Groups (years)

Figure 1. Histogram showing age-specific prevalence of AP
existence in our population.

Table 1. Baseline characteristics of population

Population, n 1,437
Accessory pathway, n 1,497
Sex, male, n (%) 1,299 (90.4)
Age (years) 26.67+10
Pre-excitation existence, n (%) 891 (69.2)
CHD

Ebstein anomaly, n (%) 2(0.14)

CHD: congenital heart disease.

deferred. Seventy nine (5.4%) patients who were mil-
itary staff at the same time had undergone diagnos-
tic EPS for medical evaluation but did not demand
ablation at our center, and 122 (8.4%) patients had
para-hisian AP and did not prefer any high-risk proce-
dure. As a result, our success rate for catheter ablation
in the treatment of AVRT was 95.5%.

Our overall total major complication rate was
0.26%. The most common complication encountered
after procedure was persistent AV block requiring
pacemaker implantation in two patients. Another
major complication in one patient was anaphylactic
shock against the local anesthetic drug, who recov-
ered after medical treatment. Finally, one patient with
cardiac tamponade who had hemodynamic instability
underwent surgical pericardial drainage.
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Table 2. Periprocedural results

AP number (n=1,437)

No. of patients % of patients

Single AP
Double AP
Missing data
AVNRT co-existence (%)
Recurrent EPS (1,437)
Single
Twice
Thrice
EPs indications (n=1,497)
WPW patients with cardiac arrest and pre-excited AF
Symptomatic patients with documented SVT
Patients with complaints and induced tachycardia

Asymptomatic patients with pre-excitation and innocent AP

No data

EPS results (n=1,437)
Successful ablation
Failed ablation
innocent AP
Diagnostic EPS
Postponed ablations
High risk procedure - ablation canceled
No data

Complications (n=1437)
Third-degree AV block
Cardiac tamponade
Anaphylactic shock

1,352 941
42 2.9
43 3.0
30 2.0

1,382 96.1
50 3.5

5 0.3
7 0.4
287 19.0
938 62.0
260 17.3
5 0.3
999 69.0
47 3.2
143 9.9
79 5.4
39 2.7
122 8.4
8 0.5

2 0.13
0.06
1 0.06

AP: accessory pathway; AV: atrioventricular; AVNRT: AV node re-entrant tachycardia; EPS: electrophysiological study; SVT: supraventricular tachycardia.

DISCUSSION

Our hospital used to be a military hospital, and every
20-year-old male military service candidate plus mil-
itary staff were referred here nationwide for further
medical evaluation until August 2016. Therefore, our
center’s archives contain one of the largest and lon-
gest series of patients with AVRT in Turkey.'"! Be-
cause it was a military hospital, the patient population
here was unusually predominantly male. However,
similar to previous literature of Taiwanese (mean
age 26.8 years) and Spanish (mean age 20.9 years)
cohorts and differently from the Swedish (mean age
41.0 years) cohort, our population’s mean age was
26.67+10 years.*08]

Approximately one-third of the AP tachycardias
are because of concealed Aps with an incidence of
15%-42% "% In our study, 546 (30.8%) patients
had concealed AP which is consistent with the lit-
erature.

Most APs in Ebstein’s are associated with the tri-
cuspid valve. As we expected, the AVRTs in both of
our patients with Ebstein anomaly were right-sided;
a right posteroseptal AP and a right midseptal AP.
Because of lower acute success rates and higher re-
currence rates compared with the general population,
ablation in this population is challenging. The leading
causes for difficulties are altered right heart anatomy
and common electrophysiological problems such as
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21 (1.4%)

11 (0.7%)

: | 260(17.3%)
24 (1.6%)

20 (1.3%)

in a left anterior oblique projection.

posterolateral; RPS: right posteroseptal.

106 (7.1%)

Figure 2. Distribution of accessory pathway location. Schematic of tricuspid, mitral atrioventricular rings and coronary sinus

AS: anteroseptal; MS: midseptal; LA: left anterior; LAL: left anterolateral; LL: left lateral; LP: left posterior; LPL: left postero-
lateral; LPS: left posteroseptal; RA: right anterior; RAL: right anterolateral; RL: right lateral; RP: right posterior; RPL: right

44 (2.9%)

4 339(22.6%)

158 (10.5%)

126 (8.4%)

122 (8.1%)

additional APs, AP variants such as Mahaim fibers,
other tachycardia mechanisms, and so forth .31

Aps are commonly located along the tricuspid
or mitral annulus or within the subepicardial pyrami-
dal space in the inferoseptal region.!'! In this study,
we classified the APs according to anatomical local-
izations and demonstrated that the most common AP
area was the septal area and the area surrounding the
coronary sinus, referring to nearly two-third of all the
APs. This was similar to previous studies, which have
demonstrated the most frequent AP distribution was
along the left free wall, in the posteroseptal region,
in the anteroseptal region, and along the right free
wall, respectively.'”! Rarely, an AP has an alternative
conduction from the atria to the ventricles other than
atriventricular (AV)-His-Purkinje system, bypassing
the AV node; atrionodal tracts, atriohisian tracts and
Hisian-fascicular tracts. We had 36 (2.4%) patients
with fascicular pathway, which was more frequent in
our population in comparison to the previous results.
However, our population consisted of mainly inciden-
tal patients admitted for medical evaluation and few

symptomatic patients. Fascicular pathways seldom
cause an inducible arrhythmia and are generally en-
countered incidentally. This paradigm was demon-
strated by LaRocca et al.'® in their study with similar
results; fascicular pathway existence in incidental APs
was 12.2% and 1.1% in patients with WPW syndrome.

Multiple Aps can be identified in 3%-13% of the
patients undergoing EPS for tachycardias mediated
by APs, and its prevalence is as high as 52% in pa-
tients with Ebstein anomaly. According to literature,
a high prevalence of multiple APs has been observed,
especially in pediatric populations with structural
heart disease (SHD) predominance.!"*?! Our study
population had a majority of adults and very few pa-
tients with SHD. As a result, we had relatively less
patients (3%) with multiple APs.

Sometimes, AVRT and AVNRT may present con-
currently up to 8% as reported by Zardini et al.*"! in
a retrospective analysis of 402 patients. Although our
cohort had a larger study group, co-existence was
lower than expected (2%). This inconsistency may be
owing to the retrospective design of both studies. Our
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clinic’s repeat ablation rate for AVRT was compatible
with the previous studies.™

In asymptomatic patients, catheter ablation of APs
successfully eliminates the low risk of sudden death
associated with the condition. However, a generalized
referral of every asymptomatic patient for ablation
could also carry serious and potentially life-threaten-
ing complications.”” Therefore, to date, the decision
to refer an asymptomatic patient with pre-excitation
for ablation remains a dilemma. Currently, there is no
agreement among the European and American Cardi-
ology Societies in the management of asymptomatic
athletes or high-risk professionals with a WPW ECG
pattern. The consensus recommends that upon discov-
ery of ventricular pre-excitation, first line non-invasive
diagnostic methods like exercise stress test should be
done to assess the persistence of pre-excitation. How-
ever, if the results of first line methods are not satisfac-
tory, risk stratification with invasive methods is rec-
ommended.”?*! Our population consisted of a large
number of asymptomatic military staff with WPW
ECG pattern referred for medical evaluation. There-
fore, the asymptomatic patient ratio enrolled for diag-
nostic assessment was as high as 17.3% in our study
group unlike the general EPS populations.**!

In our study group, there was a patient popula-
tion of 17.3% with pre-excitation on the surface ECG
but clinically asymptomatic. In this group, although
the indications for diagnostic EPS were not clear ac-
cording to the current literature, the majority were
military personnel working in the high-risk business
group, which increased our diagnostic EPS rate.
These patients were pre-diagnosed with incidental
arrhythmia during routine periodic examinations and
had no previous cardiac history. Therefore, we aimed
to prevent possible adverse cardiac events by basic
medical evaluation, including standard 12-lead ECG
followed by EPS evaluation if needed. In countries
with compulsory military service as in our country, a
baseline resting ECG is an important tool in the diag-
nosis and management of arrhythmias such as AVRT
for discriminating the high-risk group.

Radiofrequency catheter ablation (RCA) for APs
is often considered as a first-line approach because
of its high success rates (approximately 95%) and
low-risk profile (complication rates of 3%).>" Our
center’s total success rate (95.5%) and total compli-
cation rate (0.26%) were consistent with the previous
studies.

Limitations

This study was a single-center retrospective study in
which the epidemiological characteristics of the pa-
tients and the findings of electrophysiological pro-
cedures were retrieved from institutional archives.
Therefore, it lacked follow-up data and did not include
long-term outcomes. In addition, a vast majority of our
study group was male military staff referred for medical
evaluation, inconsistent with the general population.

Conclusion

To the best of our knowledge, this study is probably the
largest and the longest to demonstrate a nationwide ep-
idemiological profile of military service patients with
APs in Turkey. We investigated the patient character-
istics, AP location, and periprocedural results in our
population. Our outcomes of EPS and RCA showed ac-
ceptable success rates, similar to those in the literature.
The complication rate in our cohort was as low as shown
in other studies. As a result, based on our retrospective
analysis, EPS seems to be a functional tool in the diag-
nosis and management of arrhythmias, such as AVRT
for high-risk patient groups like military personnel.
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ABSTRACT

Objective: The time in therapeutic range (TTR) of interna-
tional normalized ratio (INR) is essential for the safety and
efficacy of warfarin treatment. In this study, we aimed to
determine TTR and the factors that affect TTR in patients
using warfarin.

Methods: Patients taking warfarin for valvular and nonval-
vular atrial fibrillation (AF) or prosthetic heart valves who
were admitted to our cardiology outpatient clinic were en-
rolled. TTR was calculated using the linear interpolation
method. The patients were analyzed according to warfarin
indications and TTR efficiency (TTR =60%). Weekly war-
farin dose, the duration of warfarin use, the frequency of
INR visits per year, and the awareness of patients regarding
target INR were noted.

Results: The TTR of 248 patients (aged 57.21+12.45 years,
33.1% male) was 55.92+27.84%, and 48.0% patients ex-
hibited efficient TTR. Clinical and demographic character-
istics (age, sex, socioeconomic status, and comorbidities)
exerted no effect on TTR and TTR efficiency. The frequency
of INR visits per year was 10.02+3.80. TTR was related to
the frequency of annual INR visits (r=0.131, p=0.039). Only
one-third (30.2%) of patients were aware of their target INR.
The literacy of the patients and duration of warfarin use ex-
erted a positive effect on awareness (p=0.011 and p=0.024,
respectively).

Conclusion: The findings of our study demonstrated that
TTR and TTR efficiency were low and not associated with
the characteristics of patients or indications. Unfortunately,
in patients with valvular AF and prosthetic valves, warfarin
is the sole drug that can be used. Thus, awareness and
knowledge regarding target INR are essential to overcome
poor anticoagulation monitoring with frequent INR visits.

OzET

Amagc: Uluslararasi normallestiriimis oranin (INR) terapotik
aralikta gegen zamani (Time in therapeutic range - TTR)
varfarin tedavisinin etkinligi ve gtvenligi i¢in zorunludur. Bu
calismada, varfarin kullanan hastalarda TTR degerlerini ve
TTRyi etkileyen faktorleri belirlemeyi amacladik.
Yéntemler: Kardiyoloji polikliniklerine bagvuran valvi-
ler-valviler olmayan AF veya prostetik kalp kapagi icin var-
farin kullanan hastalar calismaya alindi. Terapétik aralikta
gecen sure dogrusal interpolasyon yontemi ile hesaplandi.
Hastalar varfarin endikasyonlarina ve TTR etkinligine (TTR
=%60) gore analiz edildi. Haftalik varfarin dozu, varfarin kul-
lanim suresi, yillik INR kontrol sikhgi ve hastalarin hedef
INR degeri konusunda farkindaliklari not edildi.

Bulgular: Katilan 248 hastanin (ortalama yas: 57.21+12.45
yil, %33.1'i erkek) TTR degeri %55.92+27.84 idi ve has-
talarin % 48.0’i etkin TTR’ye sahipti. Klinik ve demografik
Ozelliklerin (yas, cinsiyet, sosyoekonomik durum, komorbi-
diteler) TTR ve TTR etkinligi Gzerinde etkisi gdsterilemedi.
Yillik INR kontrolt sikhigr 10.02+3.80 idi. Yillik INR kontrolu
sikligiyla TTR iligkili bulundu (r=0.131, p=0.039). Hastala-
rin sadece 1/3°G (%30.2) hedef INR degerinin farkindaydi.
Hastanin okur-yazarlik durumu ve ilag kullanim stresi far-
kindalik Gzerinde olumlu etki sagladigi goéraldu (sirasiyla
p=0.011 ve p=0.024).

Sonug: Calismamiz TTR ve TTR etkinliginin dustk oldugu-
nu ve bu iki parametrenin hastalarin karakteristikleri ve var-
farin endikasyonunuyla iligkili olmadigini gésterdi. Maalesef
valviler AF ve protez kapak varliginda kullanilabilecek tek
ilac varfarindir. Bu nedenle kétu antikoagulasyon izleminin
Ustesinden gelmek icin sik INR kontrolleri ile takip olmak,
varfarin hakkinda bilgi sahibi olmak ve farkindalik gereklidir.

Received: March 1, 2021 Accepted: May 17, 2021
Correspondence: Lale Ding Asarcikli, M.D. Department of Cardiology, Dr. Siyami Ersek Cardiovascular and
Thoracic Surgery Research and Training Hospital, istanbul, Turkey
Tel: +90 216 542 44 44 e-mail: mdlaledinc@gmail.com
© 2021 Turkish Society of Cardiology



https://orcid.org/0000-0002-7828-9487
https://orcid.org/0000-0002-9967-0287
https://orcid.org/0000-0002-7736-6292
https://orcid.org/0000-0003-4251-5638
https://orcid.org/0000-0003-4977-8836
https://orcid.org/0000-0001-6841-1998
https://orcid.org/0000-0002-1211-6532
https://orcid.org/0000-0002-2605-159X

464

Turk Kardiyol Dern Ars 2021;49(6):463-473

A nticoagulation with warfarin in patients with
atrial fibrillation (AF) prevents stroke by 64%
compared with placebo; however, there exist ischemic
and bleeding risks owing to the fluctuation of the in-
ternational normalized ratio (INR).'"! The management
of warfarin therapy is rather difficult because of its
narrow therapeutic window, drug—drug interactions,
inter-individual variability, pharmacogenetic differ-
ences, intake of vitamin K with foods, close monitor-
ing requirement, and serious complications owing to
warfarin itself that restrict its effective use.

Nowadays, direct oral anticoagulants (DOACS)
are being used widely in patients with nonvalvular
AF (NVAF). However, patients with valvular AF and
prosthetic mechanical heart valves have no choice
other than warfarin. Thus, warfarin is the only op-
tion for preventing thromboembolic events in these
patients; however, it necessitates lifetime monitoring.
The most important parameter that determines the
efficiency of the therapy in patients using warfarin
is the time in therapeutic range (TTR). As the TTR
value decreases, the therapeutic effect of warfarin
diminishes. Warfarin efficiency could not be demon-
strated when TTR was less than 58%.1% Unfortu-
nately, studies conducted in Turkey revealed that the
mean TTR of patients using warfarin was lower than
the target range % Warfarin itself is a complex drug,
and it is difficult to predict its response. Various indi-
vidual factors and the duration of warfarin treatment
affect TTR.1"

In the history of warfarin, the focus has always
been on the difficulty in monitoring it and its com-
plications. This study aimed to determine the mean
TTR values of patients using warfarin and to describe
the factors affecting the mean TTR values and TTR
efficiency.

METHODS

Study design

Between June and December 2012, patients who were
18 years of age or older and admitted to our hospital
for INR control with indications of NVAF, valvular
AF, and mechanical heart valves were enrolled in the
study. The valvular AF group was composed of only
patients with moderate-to-severe mitral stenosis, ex-
cluding those with mild stenosis or any degree of mi-
tral regurgitation and aortic valve pathological condi-

tions. Patients with  pppreviations:
a follow-up dura- ar Atrial fibrillation
tion of more than CAD Coronary artery disease
6 months and those ggic Chronic Kidney discase
who had registered  crr
at least 4 INR val- MR

. . NVAF
ues in the hospital
database in the pre-
vious 6 months of enrollment were included. Patients
with a history of stroke, malignancy, or hospitaliza-
tion in the previous 6 months; warfarin interruption
for any reason, active infection, active hepatitis, or
chronic liver disease and those who were not regu-
larly admitted to INR visits and had less than 6 total
INR controls until the inclusion period was over were
excluded. The enrolled patients were assigned to 3
groups according to warfarin indications as follows:
valvular AF (33 patients), NVAF (56 patients), and
prosthetic heart valves (159 patients). Socioeconom-
ic status, clinical history, frequency of INR visits,
awareness regarding target INR values, and previous
hemorrhagic and embolic complications during war-
farin treatment were noted. Written informed consent
was obtained from all participants.

Direct oral anticoagulant
Glomerular filtration rate
International normalized ratio
Nonvalvular atrial fibrillation.
Time in therapeutic range

The study was conducted in accordance with the
ethical standards stated in the Declaration of Helsinki
and was approved by the Ethics Committee of Tur-
key Yiiksek Ihtisas Hospital (registration number:
EPKK-619-00370).

Data collection

Clinical history, cardiovascular risk factors, medi-
cations including antiplatelets (acetylsalicylic acid,
clopidogrel, and dipyridamole), non-steroidal an-
ti-inflammatory drugs that affect warfarin and can
cause warfarin-associated complications, frequency
of INR visits, presence of warfarin interruption, and
previous bleeding and thromboembolic events were
interrogated and recorded. At the index visit, 12-lead
electrocardiography was performed (Nihon Kohden
Cardiofax ECG-9132K). Transthoracic echocardio-
graphic evaluation was performed using a Vivid 7
(General Electric, Norway) echocardiography device
with a 2.5-3.5-MHz transducer. Cardiac chamber
quantification was performed as recommended in
the guideline.® After a 12-hour fast, venous blood
samples were drawn for evaluating plasma glucose,
high-density lipoprotein, triglycerides, total choles-
terol, INR value, complete blood count, and serum
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creatinine. Physical examination was performed after
10 min of rest. The blood pressure of the patients was
measured using an appropriate sphygmomanometer
as suggested by the guidelines.”!

Definitions

Educational level (illiterate/literate and the last grad-
vated school degree) and monthly income (low:
<350 EUR, moderate: 350-750 EUR, and high: >750
EUR) were recorded. The mean monthly income of
a family was calculated in Turkish Lira (TRY) and
then converted to EUR. Low income is defined as
<350 EUR/month and corresponds to the minimum
wage. Moderate income is defined as twice the min-
imum wage (350-750 EUR); high income is defined
as three times the minimum wage (>750 EUR). A pa-
tient was classified as an active smoker even if they
smoked 1 cigarette per day for at least 1 year. Week-
ly warfarin dose was calculated as the total dose of
warfarin during the week before the last visit. The
patients were asked about the frequency of hospi-
tal admission for INR control in the last 1 year; the
awareness regarding INR target was queried with
simple yes/no questions, and the answers were noted.

Hypertension was defined as systolic and/or dia-
stolic blood pressures =140/90 mmHg or the use of
any antihypertensive drug.'"” Diabetes mellitus was
defined according to the criteria of the American Di-
abetes Association Diabetes Guideline, i.e., fasting
blood glucose levels =126 mg/dL or glycated hemo-
globin (HbAlc) =6.5 or the use of any antidiabetic
drug.'"! Dyslipidemia was diagnosed if the patients’
total cholesterol level was more than 200 mg/dL or
if the patients were using antihyperlipidemic drugs.
Coronary artery disease (CAD) was diagnosed if the
patient had a history of previous acute coronary syn-
drome or revascularization or both or if there was
=50% stenosis in any coronary artery. Chronic kid-
ney disease (CKD) was defined according to the es-
timated glomerular filtration rate (eGFR) calculated
using the modification of diet in renal disease for-
mula."? If the eGFR value was <60 mL/min/1.73m?,
the patients were diagnosed with CKD. Heart failure
was diagnosed if the patients’ left ventricular ejection
fraction was <40% and the signs and symptoms of
heart failure were present.

Target INR ranges were defined according to re-
cent guidelines.!"* The mean TTR value was calculat-

ed using the Rosendaal linear interpolation method.
141 The patients’ INR values in the hospital database
were recorded with their dates (day/month/year), and
target INR and INR ranges were entered into an elec-
tronic program called INR Desk 2.0.1"

At the index visit, the patients were asked about
the complications associated with warfarin. They
provided information regarding their history of com-
plications. Such complications were classified as
clinically relevant non-major bleeding (bleeding that
does not meet the criteria for major bleeding and that
does not require any medical or surgical intervention,
e.g., gingival bleeding, hematuria, epistaxis, etc.),
major bleeding (bleeding with a decline in hemoglo-
bin level >2g/dL., with the transfusion of =2 units of
erythrocyte or whole blood, that occurs in a critical
location such as intracranial, intraocular, or retroper-
itoneal areas, or that causes death),'® and peripheral
and cerebral embolic events.

Statistical analysis

Statistical analysis in this study was performed us-
ing the SPSS 13.0 statistical package program (SPSS
Inc., Chicago, IL, USA). The KolmogorovSmirnov
normality test and the Levene test were performed to
check the distribution of normality of the variables.
Descriptive statistics of continuous variables were
shown as meantstandard deviation, and categorical
variables were shown as the percentage (%) of pa-
tients within the category. Continuous variables were
compared across the groups using independent sam-
ples t-test or Mann-Whitney U test according to the
distribution of variables. One-way ANOVA and post-
hoc Bonferroni tests were used for comparing con-
tinuous variables between more than 2 groups. The
categorical variables were compared using the chi-
square test. The Pearson and Spearman correlation
tests were used for correlation analysis according to
the state of the variables. A p value less than 0.05 was
considered statistically significant.

RESULTS

A total of 274 patients were included in this study.
Of the 274 patients, 26 patients were excluded ow-
ing to irregular INR control or warfarin interruption
or insufficient registered INR values in the hospi-
tal database (<6 INR values). The remaining 248
patients were analyzed. The mean age of the study
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population was 57.21+12.45 years, and 33.1% were
men. The socioeconomic status and comorbidities
of the participants are listed in Table 1. The mean
TTR value of the patients was 55.92+27.84%, and
TTR efficiency (TTR >60%) was found in 48.0% of
the patients. Among the patients, 49.6% had a his-
tory of thromboembolic and bleeding complications
(31.5% had clinically relevant non-major bleeding,
11.7% had major bleeding, 2.4% had cerebral em-
boli, and 4.0% had peripheral emboli). Only 30.2%
of the patients (75 patients) were aware of their INR
target values. The average weekly warfarin dose of
the patients was 33.33+15.38 mg, and the duration
of warfarin use was 7.48+6.18 years (8 months-35
years) (Table 1).

Characteristics of the patients according to
warfarin indications

The study patients were divided into 3 groups ac-
cording to warfarin indications (159 patients had
prosthetic heart valves, 33 patients had valvular AF,
and 56 patients had NVAF). There existed no sta-
tistically significant difference between the groups
in terms of education level, monthly income, and
smoking status (Table 1). The mean TTR value and
TTR efficiency (TTR =60%) of the patients were
also similar in the 3 groups (p=0.668 and p=0.901,
respectively).

Patients in the NVAF group were significantly
older, and the prevalence of men, hypertension, and
CAD was higher in this group than in the other groups
(p<0.001, p<0.001, p<0.001, p=0.004, respective-
ly). The total weekly warfarin dose was lower in the
NVAF group than in the other 2 groups (p=0.004). In
addition, weekly warfarin dose was negatively cor-
related with age (r=-0.277, p<0.001).

In the prosthetic heart valve group, the presence
of a history of warfarin-associated complications was
significantly higher than that in the other 2 groups
(p=0.027). The duration of warfarin use was longer
and weekly warfarin dose was significantly higher
than that in the other groups (p<0.001, p=0.004, re-
spectively). The ratio of patients who were aware of
target INR values was higher in the prosthetic heart
valve group (p<0.001).

Factors that affect the mean TTR value and TTR
efficiency

No significant difference was observed in the

mean TTR values (55.20+£26.73% in women and
57.38+30.07% in men) and TTR efficiency in terms
of sex (p=0.564 and p=0.209, respectively) (Table
2). No significant relationship was found between
the education level and monthly income level of
the patients and the mean TTR value (p=0.718 and
p=0.168, respectively) and TTR efficiency (p=0.494
and p=0.125, respectively) (Table 2 and Table 3). No
statistically significant relationship was observed
between the mean TTR value, TTR efficiency, and
the presence of comorbidities such as diabetes, hy-
pertension, hyperlipidemia, CAD, smoking status,
CKD, and heart failure (p>0.05 for all, Table 3). No
statistically significant difference was observed be-
tween the weekly warfarin low-dose (<15 mg/week)
users and high-dose (=15 mg/week) users in terms of
mean TTR (p=0.711) and TTR efficiency (p=0.623).
The mean TTR value was positively correlated with
the frequency of INR visits per year (r=0.131 and
p=0.039) (Figure 1).

Presence of a history of hemorrhagic and embolic
complications

Among the patients, 49.6% had a history of hemor-
rhagic or embolic complications. Of these, 31.5%
had clinically relevant non-major bleeding, 11.7%
had major bleeding, 2.4% had cerebral emboli, and
4.0% had peripheral emboli.

Awareness of INR target value

Although the mean TTR value of the patients
who were aware of the target INR value was

TTR
o efficiency
§ o TTR <60%
OTTR260%
R? Linear=0.022

100 — o8

TTR

20

0 | o
0 5 10 15 20
Frequency of INR visits pear year

Figure 1. Relation between mean TTR, TTR efficiency and
the frequency of INR visits per year.
TTR: time in therapeutic range; INR: international normalized ratio.
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Table 1. Characteristics of the patients according to warfarin indications

All patients ~ Prosthetic heart valve  Valvular AF Nonvalvular AF

Characteristics (n=248) (n=159) (n=33) (n=56) p
Age (year+SD) 57.21+12.45 52.96+11.24 57.97+11.96 68.82+7.77  0.013
Male sex, n (%) 82 (33.1) 56 (35.2) 1(3.0) 25 (44.6) <0.001
Educational level

llliterate, n (%) 58 (22.2) 34 (21.4) 7 (21.2) 14 (25.0) 0.225

Elementary school, n (%) 133 (53.6) 78 (49.1) 23 (69.7) 32 (57.1)

Secondary school, n (%) 24 (9.7) 18 (11.3) 3(9.1) 3(5.4)

High school, n (%) 26 (10.5) 21 (13.2) 0(0.0) 5(8.9)

University, n (%) 10 (4.0) 8 (5.0) 0(0.0) 2(3.6)
Monthly income

Low, n (%) 110 (44.4) 62 (39.0) 15 (45.5) 33 (58.9) 0.082

Moderate, n (%) 108 (43.5) 73 (459) 15 (45.5) 20 (35.7)

High, n (%) 30 (12.1) 24 (15.1) 3(9.1) 3(5.4)
SBP (mmHg+SD) 123.93+18.56 122.56+18.21 124.24+18.03  127.64+19.63 0.906
DBP (mmHg+SD) 78.08+10.59 76.95+9.77 79.70+11.24 80.32+12.07 0.610
Hypertension, n (%) 127 (51.2) 64 (40.3) 15 (45.5) 48(85.7) <0.001
Dyslipidemia, n (%) 77 (31.0) 44 (27.7) 12 (36.4) 21(37.5) 0.306
Diabetes, n (%) 31(16.9) 19 (11.9) 9 (27.3) 3(25.0) 0.019
Smoking

None, n (%) 152 (61.3) 95 (59.7) 25 (75.8) 32 (57.1) 0.167

Quit smoking, n (%) 75 (29.0) 45 (28.3) 6 (18.2) 21 (37.5)

Active smoker, n (%) 24 (9.7) 19 (11.9) 2(6.1) 3(5.4)
Coronary artery disease, n (%) 58 (23.4) 32 (20.1) 4(12.1) 22 (39.3) 0.004
Heart failure, n (%) 18 (7.3) 8 (0.05) 1(3.0) 9 (16.1) 0.014
Chronic kidney disease, n (%) 48 (19.4) 28 (17.6) 5(15.2) 15 (26.8) 0.483
Creatinine clearance* 79.61+23.02 82.90+23.97 74.55+19.12 73.23+20.68 0.010
Weekly warfarin dose (mg) 33.33+15.38 35.58+16.90 31.68+11.05 27.92+11.18  0.004
The duration of warfarin use (year) 7.48+6.18 9.49+6.58 3.82+2.47 3.91+3.31 <0.001
Complication history (%) 123 (49.6) 89 (56.0) 13 (39.4) 21 (37.5) 0.027
Awareness of target INR value (%) 75 (30.2) 64 (40.39) 4(12.1) 7 (12.5) <0.001
Frequency of INR visits per year 10.02+3.80 9.99+3.94 10.52+4.10 9.82+3.19 0.558
The mean TTR (%+SD) 55.92+27.84 55.24+28.53 61.48+25.90 54.59+27.01 0.668
Efficient TTR (TTR =60%), n (%) 119 (48.0) 75 (47.2) 17 (51.5) 27 (48.2) 0.901

*(mL/min/1.73m2).

AF: atrial fibrillation; SD: standard deviation; SBP: systolic blood pressure; DBP: diastolic blood pressure; INR: international normalized ratio; TTR: time in

therapeutic range.

60.31+£28.11%, the mean TTR value of the pa-
tients who were not aware of the target INR val-
ue was 54.02+27.58%. No statistically significant
difference was observed between these 2 groups
(p=0.103). The ratio of the patients who were aware

of the target INR value was higher in the literate
group (p=0.011) (Figure 2). A statistically signifi-
cant relationship was found between the duration
of warfarin use and the awareness of the target INR
value (p=0.024) (Figure 3).
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Table 2. The mean TTR value of the patients according to their characteristics

Patient n, (%) Mean TTR (mean+SD) p
Sex Male 82 (33.5) 57.38+30.07 0.564
Female 166 (66.5) 55.20+26.73
Educational level llliterate 55 (22.2) 53.62+27.85 0.718
Elementary school 133 (53.6) 55.39+26.81
Secondary school 24 (9.7) 56.17+32.35
High school 26 (10.5) 59.50+32.01
University 10 (4.0) 65.80+19.08
Monthly income Low 110 (44.4) 53.07+26.45 0.168
Moderate 108 (43.5) 59.72+28.59
High 30 (12.1) 52.70+29.30
Smoking status None 152 (61.3) 55.34+26.26 0.698
Quit smoking 72 (29.0) 55.64+32.14
Active smoker 24 (9.7) 60.50+24.14
Diabetes Absent 206 (83.1) 56.13+28.22 0.795
Present 42 (16.9) 54.90+26.16
Hypertension Absent 121 (48.8) 54.60+26.80 0.464
Present 127 (51.2) 57.19+28.84
Dyslipidemia Absent 171(69.0) 54.58+27.51 0.260
Present 77 (31.0) 58.90+28.50
Coronary artery disease Absent 190 (76.6) 56.99+27.74 0.276
Present 58 (23.4) 52.43+28.09
Chronic kidney disease Absent 200 (80.6) 57.15+27.37 0.157
Present 48(19.4) 50.81+29.43
Heart failure Absent 230 (92.7) 56.18+27.68 0.646
Present 18 (7.3) 52.67+30.36
SD: standard deviation; TTR: time in therapeutic range.
.y 100
90 1 p=0.011 90 0=0.024
80 - . 80
< 70 & 70
< 60 £ 60
E 50 - =" Aware -% 50 = Aware
E 40 7 ®Not aware o 40 ®Not aware
30 1 30
20 1 20
10 1 10
llliterate I Literate I 0 <2years 255years 6-11 years =12years
Literacy Duration of warfarin use
Figure 2. Awareness of the target INR value according to Figure 3. Awareness of the target INR value according to
literacy. the duration of warfarin use.
INR: international normalized ratio. INR: international normalized ratio.
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Table 3. The efficient TTR distribution according to patients’ characteristics

Characteristics TTR <60% (n=129) TTR =260% (n=119) p
Age (year+SD) 57.91+12.85 56.45+12.01 0.360
Male sex, n (%) 38 (29.5) 44 (37.0) 0.209
Educational level

llliterate, n (%) 32 (24.8) 23 (19.3) 0.494

Elementary school, n (%) 70 (54.3) 63 (52.9)

Secondary school, n (%) 13 (10.1) 11 (9.2)

High school, n (%) 10 (7.8) 16 (13.4)

University, n (%) 4(3.1) 6 (5.0)
Monthly income

Low, n (%) 65 (50.4) 45 (37.8) 0.125

Moderate, n (%) 49 (38.0) 59 (49.6)

High, n (%) 15(11.6) 15(12.6)
SBP (mmHg+SD) 123.53+17.03 124.37+20.16 0.349
DBP (mmHg+SD) 77.82+10.01 78.35+11.22 0.306
Hypertension, n (%) 64 (49.6) 63(52.9) 0.600
Dyslipidemia, n (%) 36 (27.9) 41(34.5) 0.256
Diabetes, n (%) 25 (19.4) 17(14.3) 0.285
Smoking
None, n (%) 84 (65.1) 68 (57.1) 0.367
Quit smoking, n (%) 35 (27.1) 37 (31.1)
Active smoker, n (%) 10 (7.8) 14 (11.8)
Coronary artery disease, n (%) 33 (25.6) 25 (21.0) 0.395
Heart failure, n (%) 9 (7.0) 9 (7.6) 0.872
Chronic kidney disease, n (%) 27 (20.9) 20 (16.8) 0.436
Creatinine clearance (mL/mn/1.73m?2+SD) 77.88+22.07 81.48+23.96 0.965
Weekly warfarin dose (mg) 32.39+12.95 34.36+17.65 0.314
The duration of warfarin use (year) 7.77+6.34 7.17+6.02 0.448
Complication history, n (%) 63 (48.8) 60 (50.4) 0.886
Awareness of target INR value, n (%) 36 (27.9) 39 (32.8) 0.411
Frequency of INR visits per year 9.60+3.75 10.48+3.81 0.070

TTR: time in therapeutic range; SD: standard deviation; SBP: systolic blood pressure; DBP: diastolic blood pressure; INR: international normalized ratio.

DISCUSSION

The mean TTR value of the patients admitted to our
cardiology outpatient clinic was 55.92+27.84%. Ef-
ficient TTR (TTR =60%) was present in 48.0% pa-
tients. Only 30.2% patients were aware of their target
INR values. Contrary to previous studies, comorbid-
ities (CAD, hypertension, congestive heart failure
[CHF], and smoking status), sex and socioeconomic
level exhibited no effect on TTR and TTR efficiency.

The frequency of annual visits for INR control was
10.02+3.80 and was lower than that in other studies.
7191 A weak relationship was found between TTR
and the frequency of INR visits per year.

Since the prevalence of CAD, hypertension, and
CHF increased with age, the rate of these diseases
and the mean age of the NVAF group were higher
than those in the other 2 groups. The mean age of
NVAF patients in our study was significantly lower
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than that in other similar studies. Owing to the low
socioeconomic level and poor living conditions of the
elderly population in our study, medication might not
have been initiated for patients with advanced age in
the NVAF group. In the atrial fibrillation in Turkey:
epidemiologic registry (AFTER) study conducted in
Turkey, the ratio of physicians who refrained from
warfarin therapy in elderly patients was 30.6% .
Both the physicians and patients avoid the use of war-
farin at an advanced age owing to decreased cognitive
capacity with aging, increased risk of bleeding, and
difficulty in follow-up. Advanced age is an important
predictor of warfarin dose.”'??! In our study, the total
weekly warfarin dose was lower in the NVAF group
than in the other two groups. This may be associated
with decreasing vitamin K stores and the slowing of
warfarin metabolism with advanced age.

In many studies, it has been demonstrated that av-
erage TTR increases with age.?'**»>! On the contrary,
in this study, no difference was observed in TTR
efficiency and mean TTR between decades of age
because the elderly patient group contributed only a
small part of the included patients and warfarin indi-
cations in our study were not limited to NVAF, unlike
in other studies.”**

The mean TTR of patients who were admitted to
our hospital’s outpatient clinic was 55.92+27.84%.
Although this value was lower than that in many stud-
ies,?9it was found to be similar to that in some stud-
ies.”” Most studies consisted only of NVAF patients
with advanced age.”'? Since these patients have a
more stable warfarin metabolism, they have a lower
target INR value and lower weekly warfarin dose re-
quirements. Our study included the prosthetic valve
group with younger patients, higher target INR val-
ues, and higher weekly warfarin dose requirements.
As a result, our mean TTR value might have been
lower than that in other studies.?'?! However, the
mean TTR value of this study was higher than that in
the WARFARIN-TR study (49.52+22.93%) that ana-
lyzed the TTR value of patients from across Turkey
with various indications such as valvular AF, NVAF,
deep vein thrombosis, and prosthetic heart valves.!®!
The mean TTR value of patients with AF (valvular
AF [61.48+25.90] and NVAF [54.59+27.01]) in our
study was higher than that in the WATER (Warfarin
in Therapeutic Range) registry (42.3+18.4) from our
country.) The ratio of patients with efficient TTR

was higher in our study (48%) than that in the WAR-
FARIN-TR study (24.6%)'®! and the AFTER study
(37%) from Turkey.™ In these 2 nationwide studies,
the participants were included from all geographi-
cal regions of Turkey. Furthermore, various factors
such as ethnicity, genetic variants, and different geo-
graphical locations of the participants could affect
the results. In another single-center study conducted
in Turkey that included 155 patients with AF, NVAF,
prosthetic heart valves, and deep vein thrombosis, the
mean TTR value (57.2+22.5%) and the ratio of the
patients with efficient TTR (TTR =60% in 45.8% of
the study group) were found to be similar to those in
this study.”?®

In the ORBIT-AF (Outcomes Registry for Better
Informed Treatment of Atrial Fibrillation) registry,
TTR of patients followed at anticoagulation clinics
was found to be higher than that of patients not fol-
lowed at anticoagulation clinics (69% versus 66%,
respectively, p<0.0001).*'In specialized INR clin-
ics with experienced pharmacists, nurses, and phy-
sicians, the mean TTR value was found to be higher
than that in other outpatient clinics."**% Kilic et al.l'*!
studied the effects of specialized INR clinics and
general outpatient cardiology clinics on the effica-
cy and safety of warfarin in a single center from the
Aegean region of Turkey. They found that the mean
TTR value of all patients was 62.10+20.73% and was
better in specialized INR clinics than that in gener-
al outpatient cardiology clinics (68.80+15.88 versus
51.60+£23.04 respectively), and the patients visited
for INR control more frequently than they did in our
study (14.1£3.67 versus 10.2+3.8, respectively). In
the subgroup analysis of WARFARIN-TR study that
analyzed the mean TTR value in patients from dif-
ferent geographic regions of Turkey, it was found
that patients from the Aegean region had the second
highest TTR (54.65+24.21) (patients from the Mar-
mara region had the highest TTR of 54.99+20.91%),
whereas the mean TTR value of patients from Central
Anatolia, Turkey, was 45.47+19.97% %' Our study
was conducted at a single tertiary center in Central
Anatolia; however, the mean TTR value of our study
was higher than that of the WARFARIN-TR sub-
group. Participants of studies that analyze TTR ex-
hibit different characteristics, ethnicity, drug usage,
nutritional habitus, warfarin indications, warfarin
monitoring technique, and frequencies of INR con-
trol. Therefore, when comparing the TTR value of
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studies, we should consider whole characteristics of
the study population. To overcome poor anticoagula-
tion, specialized INR clinics should be widely orga-
nized to monitor more patients closely. Additionally,
knowledge and awareness assessment of the patients
should be integrated into INR visits, and dietary vi-
tamin K intake, drug-drug interactions, and warfarin
compliance should be queried at each visit.

Young age, female sex, low income, Black race,
frequent hospitalization, multi-drug usage, decom-
pensated heart failure, dementia, and CHF were as-
sociated with low TTR.?'?*?! In our study, no sex
difference was observed in terms of mean TTR and
TTR efficiency. However, other studies showed that
the male sex exhibited a positive effect on TTR ef-
ficiency and TTR value.*'?*!32 The reason for this
might be that there were 3 groups of patients and the
characteristics of the patients included in the study
were non-homogeneous; therefore, a sex bias was not
observed.

No difference was found between the smoking
status and TTR efficiency and mean TTR. Howev-
er, studies have shown that smoking has increased
warfarin metabolism.**** Smoking increases war-
farin clearance by inducing CYP1A2, shortens the
half-life, and decreases the volume of distribution of
warfarin. The amount of daily cigarette consumption,
the density of tobacco in cigarettes, and the passive
smoking status of nonsmokers were not queried.
Therefore, there was no significant relationship be-
tween the mean TTR value, TTR efficiency, and
smoking.

In this study, a relationship between TTR and the
frequency of INR visits per year was observed. The
linear regression showed that patients should make
at least 14 INR visits per year to have efficient TTR
(TTR =60%). Frequent visitors (40 patients, >13/
year) were further analyzed for evaluating TTR ef-
ficiency. Factors such as age, socioeconomic level,
smoking, and the presence of comorbid conditions
exerted no effect on TTR efficiency. This can be at-
tributed to numerous factors, including genetic fac-
tors, drug—drug interactions, changes in diet, and
the small sample size of our study. In a study that
investigated the factors that affect INR variability, no
cause was found in the majority of cases (52.8%); of
all the known factors, noncompliance was most com-
monly noted (19.8%) along with food (13.2%), drugs

(10.0%), alcoholic beverages (3.1%), and herbal sup-
plements (1.1%).5

Awareness of the target INR value was higher in
the prosthetic valve group. The duration of warfarin
use was found to be longer in patients with prosthetic
heart valves. Our study showed that as the duration
of drug use increased, the awareness of the INR tar-
get value increased. The awareness in the prosthetic
heart valve group being higher than that in the other
groups could be attributed to the duration of warfarin
use being longer than that in the other groups. The
patients in the prosthetic valve group had undergone
major surgery earlier or had a history of warfarin-as-
sociated complications; these important experiences
might have increased their awareness. The mean TTR
value of the patients who were aware of the target
INR value was higher than that of the patients who
were unaware of the value (60.31+28.11% versus
54.02+27.58%, respectively). The difference could
have been statistically significant if the study popula-
tion were greater.

DOAC:s are favorable options for patients with
NVAF without effective INR control. Current guide-
lines recommend preferring any DOAC to warfarin
with a Class Ia recommendation. Warfarin is the sole
drug recommended for patients with valvular AF
and prosthetic heart valves. Therefore, close monitor-
ing and patient awareness and knowledge are crucial
for this group.

Limitations

The study findings should be interpreted in the light
of some limitations. The main limitations include the
observational design with a small sample size. Since
the study was conducted at a single center, its results
may not be generalizable. The linear interpolation
method is not the right choice for TTR measurement
when INR measurement intervals are more than 56
days. In our study, some intervals of INR controls
exceeded this duration. The study population is non-
homogeneous in terms of warfarin indication (pros-
thetic heart valve patients constitute the majority of
the participants) and other clinical characteristics.

Conclusion

In this study, anticoagulation control was found to be
below the targeted TTR. The relationship between
socioeconomic level, clinical-demographical charac-
teristics, and warfarin efficacy could not be demon-
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strated. The poor awareness of the patients regard-
ing the target INR values and poor anticoagulation
control showed that warfarin follow-up itself was
complex and required close monitoring. Particular-
ly, DOACs should be preferred in patients who do
not have an effective TTR value with suitable indica-
tions. Moreover, in the remaining patient group, the
factors that may affect TTR should be reviewed, and
necessary arrangements should be made.
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Editéryal Yorum / Editorial

Kardiyoloji kliniklerinde kullanilan bilgilendirilmis onam belgelerinin
etik degerlendirmesi ve kurumsal standart yaklagimin 6nemi

Ethical evaluation of informed consent forms used in the cardiology clinics and the
importance of institutional standardized approach

Dr. Ufuk lyigiin

Hatay Egitim ve Arastirma Hastanesi Kardiyoloji Klinigi, Hatay, Turkiye

ekimlere acilan hukuk ve ceza davalariin giin
H gectikce arttif1 asikar. En sik gordiiklerimizden
birisi de ‘aydinlatilmig onam’ kavrami iizerinden
acilan davalar. Diger adiyla bilgilendirilmis riza. He-
kimlik miidahalelerinde hasta {izerinde tatbik edilen
tibbi miidahalelerin hukuka uygun olabilmesi acisin-
dan bir takim sartlarin olmasi gerekir. Bunlar miida-
haleyi yapan kisinin hekim olmasi, yapilan islemin
tip standartlarina uygun olmasi, endikasyonun diger
deyisle tibbi gerekgenin olmasi ve hastanin rizasinin
olmasidir."! Bu kosullarin saglanmadigi durumlar-
da hastaya yapilan uygulama hukuka uygunlugunu
kaybedecek ve uygulamay:r yapan kisi -hekim bile
olsa- yaralama hatta olaya gore oldiirme sucundan
yargilanabilecektir.

Anayasamizin 17/2. maddesi ‘Tibbi zorunluklar
ve kanunda yazili haller diginda, kisinin viicut biitiin-
liigiine dokunulamaz; rizas1 olmadan bilimsel ve tibbi
deneylere tabi tutulamaz’ ifadesi ile rizanin gereklili-
gine gonderme yaparken, kisaltilmig adiyla ‘Biyotip
Sozlesmesi’ olarak adlandirilan uluslararasi sozles-
menin birgok maddesinde hasta 6zerkligi kavraminin
tizerinde durulmaktadir. Bunlarin diginda 1219 sayil
Tababet ve Suabati San’atlarmin Tarzi Icrasina Dair
Kanun’un 70. maddesi, Tibbi Deontoloji Tiiziigiiniin
14. maddesi, Hasta Haklar1 Yonetmeligi’nin 5. mad-
desi, Hekimlik Meslek Etigi Kurallari’nin 26. mad-
desi gibi mevzuatimizin bir¢ok yerinde bu konuya
yer verilmisgtir.

Eski donemlerde yapilan hekimlik uygulamala-
rina baktigimizda bilgilendirme ve hastanin rizasini
alma durumunun nispeten yeni oldugu kolaylikla
fark edilir. Eski donemlerde hakim olan paternalist
yaklagimin, siirec igerisinde ‘hastanin 6zerkligi’ yak-
lagimna evrildigini goriiriiz. Glinlimiizde ‘Hasta icin
en iyisini hekim bilir ve gerekeni yapar’ anlayisindan
‘Hasta, kendi viicudu ile ilgili kararlari, kendisi al-
malidir’ anlayisina dogru bir degisim s6z konusudur.
Bu baglamda, mevcut hastalig: ile ilgili yeterli dii-
zeyde bilgilendirilmesi sonrasinda, hasta tarafindan
riza gosterilecek ve ardindan tibbi miidahale yapila-
bilecektir. Aldig1 karar kendisi i¢in zararli bile olacak
olsa hastanin kararia oncelik verilecektir.

Farkli degerleri, inaniglari, beklentileri olan in-
sanlarin kendileri icin yararli gordiikleri birtakim
durumlar1 ya da iglemleri, hekimlerin ayni sekilde
degerlendirebilmesi ¢ogu zaman miimkiin degildir.
Etik degerlendirme bu nedenle paternalist yaklagimi
sorunlu bulur.”

Otonomi ya da hasta 6zerkligi de denilen kavram
diinyada ve iilkemizde uzun siiredir lizerinde titizlik-
le durulan bir kavramdir. Temelinde hastanin kendi
viicudu ile ilgili kararlar1 yine kendi 6zgiir iradesiyle
almasini anlatir. Burada onemli olan konu, hastanin;
hastalig1, bu hastali§in tedavisi, yapilacak miidahale-
nin olas1 komplikasyonlari, alternatif tedavi yontem-
leri gibi hemen her konuda yeterince aydinlatilma-
sidir. Hukuk diizenimiz bu bilgilere sahip olmayan

Correspondence: Dr. Ufuk lyigiin. Hatay Egitim ve Arastirma Hastanesi Kardiyoloji
Klinigi, Hatay, Tirkiye
Tel: +90 505 904 06 48 e-mail: druiyigun@hotmail.com
© 2021 Turkish Society of Cardiology



https://orcid.org/0000 0002 6693 8822

Bilgilendirilmis onam belgelerinin etik degerlendirmesi

475

hastanin aldig1 kararin 6zgiir olmayacagi ve aslinda
esas iradesinin ortaya ¢cikmayacagi goriisiindedir.

Ozellikle son donemlerde hekimlere kars1 agilan
ceza ve tazminat davalarinda iizerinde en ¢cok durulan
ve soz konusu edilen konu aydinlatilmis onamdir.”!
Son zamanlarda tibbi malpraktis iddialariyla acilan
davalarda, davaci tarafin avukatlari, 6zellikle de adli
tip ya da bilirkisi raporlariyla hekime atfedilecek agik
bir tibbi uygulama kusuru olmadig1 durumlarda, iddi-
alarini hastanin aydinlatilmasinin ve rizasinin yeterli
bir sekilde yapilmadig1 savina dayandirabilmektedir.
Bu gibi durumlarda 6zellikle hastaya gore kisiselles-
tirilmemis, en azindan ana noktalar konusunda he-
kimin hastay1 bilgilendirdigini agik bir sekilde ispat
edemedigi durumlarda, matbu onam formlarina imza
attirmak olas1 hukuki siireclerde hekimi korumaya-
caktir. Hukuk diizenimize gore hekim-hasta iligkile-
rinde edimler esit degildir. Hekim bu iligkinin giiclii
tarafidir. Gerek bilgi olarak, gerekse hastanin hastali-
ginin getirdigi fiziksel ve psikolojik etki altinda karar
aldigindan, hekimden daha giicsiiz taraf oldugu acik-
tir. Bu nedenle gii¢siiz taraft korumak adina hukuk
sistemimiz hastanin aydinlatildiginin ispat yiikiinii
hekimlere yiiklemistir. Yargiya tagman herhangi bir
hukuki siiregte hasta bilgilendirilmedigini soyledi-
ginde bunun aksini ispat etme kiilfeti hekimdedir. Ul-
kemiz 6zelinde, kamuda calisan hekimlerin is yiikii
gbz Oniine alindiginda uzun uzadiya bilgilendirme
yapmanin ¢ok da miimkiin olmadig: siklikla hekim-
ler tarafindan dile getirilen ve bilinen bir gercektir.
Ama ne yazik ki hekimlerin, islerini yaparken goster-
meleri gereken dikkat ve 6zen yiikiimliiliigii ve hafif
farkli aydinlatilmis onam formlart ile birlikte kaotik
bir ortam yaratmaktadir. Tip alanindan oldukga ku-
surlarindan bile sorumlu olacagi seklindeki yargi ka-
rarlart bu soylemin hukukta bir karsiligr olmadigini
gostermektedir. Olsa olsa ‘organizasyon kusuru’ adi
altinda idarelerce sorumlulugun béliisiilmesine yol
acabilecek bu durum basl bagina ayr1 bir konudur ve
mevcut calisma dahilinde konumuz disindadir.

Saglik kurumlarinda standart bilgilendirme prose-
diirlerinin olmamasi, ¢ogu zaman hekimlerin, kendi
degerlendirmeleri ve insiyatiflerine gére olusturduk-
lar1 onam formlari, uygulamada birbirinden uzak
hukukcularin ve temel hukuk bilgisinden yoksun
hekimlerin bu alandaki diizenlemeleri sistematikten
uzak, standardize olmayan riza prosediirleri yarat-
migtir.

Bilgilendirmeden bahsettigimizde bunun sinir1
nasil belirlenecektir? Esas soru isaretlerinin bulun-
dugu alanlardan biri de budur. En az ihtimalin bile
anlatilmas: mi gereklidir? Bdyle bir durumun cogu
zaman imkan dahilinde olmadig1 agiktir. En sik go-
riilebilecek komplikasyonlar m1 anlatilmalidir? Bu
durumda nispeten seyrek goriilen komplikasyonlarin
gelistigi hastalarin durumu ne olacaktir? Dava duru-
munda hakimin yaklasimi ne olacaktir? Bu durum-
lar1 degerlendirebilmek agisindan ‘Meslektas olciitii’
‘Makul Kisi 6lciiti’ ve ‘Oznel olgiit> gibi bir takim
oneriler sunulmustur. Ama tek basina hig biri yeterli
degildir.” Bunlarin ulusal bazda siirlariin netlesti-
rilmesi; uzmanlik dernekleri, bakanlik temsilcileri,
saglik hukuku bilim uzmanlari, akademisyenler vb.
tiim paydaslart iceren bir komisyon igerisinde bir
konsensiis olusturulmasi ile ¢oziilebilir.

Aydinlatilmis riza ne zaman alinmalidir? Bu ko-
nuda mevzuatimizda acik bir hiikiim yoktur. Fakat
bilgilendirme ile islem arasindaki siire; hastanin dii-
siinmesine ve degerlendirmesine yetecek diizeyde
‘makul bir siire” olmahidir.> Bu siire nispeten riski
az lokal girisimlerde daha kisa olabilecekken, risk
ve komplikasyonlar1 yiiksek cerrahi islemlerde daha
uzun tutulmalidir.

Bu genel bilgiler 1s181inda 6zellikle aydinlatilmis
onam konusunda hukuk diizenimizin hekimlerden
bekledigi islemler acisindan farkindalik yaratabilmek
adina yapilan calisma dikkat ¢ekicidir. Her uzmanlik
derneginin kendi uygulama alanlarinda detayl bilgi-
lendirme formlarini olusturmasi ve bu formlari olus-
tururken tibbi uygulayicilar yaninda hukuki danig-
manlarla calismasi, hatta ekibe etikcilerin katilmasi,
ozellikle periferde caligsan hekimlerin igleyisini ko-
laylastirmas: ve formlarin etkililigi acisindan onem
tasimaktadir. Kardiyoloji 6zelinde islemlerle alakali
radyasyon riski ve anestezi gerekliligi konusunda
onceden riskler konusunda aydinlatma, hekimleri
olas1 hukuki durumlarda koruyucu olacaktir. Bu aci-
dan calismada sunulan gerekce yerinde ve énemlidir.
Detayli olusturulan formlarin standardizasyonunun
ve iilke genelinde uygulanmasimin saglanmasi ise
bilgilendirme ¢aligmalart ile saglanabilir. Bu konuda
Tiirk Kardiyoloji Dernegi’nin ¢alismalari ve alinacak
sorumluluk ¢ok degerlidir.

Sonug olarak hekimlere; bilgilendirilmis riza kav-
raminin gittikge artan oranda, tibbi malpraktis iddi-
astyla acilan davalarda yer buldugu anlatilmalidir.
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Hekimlerin; gerek tip egitiminin i¢inde, gerekse me-
zuniyet sonrasi egitim siirecinde konu hakkinda bil-
gilendirilmesi ve soru isaretlerinin ¢oziilmesi 6nem
arzetmektedir. Bilgilendirmenin icerigi, rizanin za-
mani, metnin hukuki olarak ispat yiikiimliiliigiini
saglayacak sekilde diizenlenmesi, 6zellikle uzmanlik
derneklerinin kendi alanlariyla ilgili islemlerde kul-
lanilacak matbu onam formlarinin detaylica diizen-
lenmesinin saglamasi ve bunu standardize ederek,
iilke genelindeki hastanelerde kullanimi konusunda
caligmalar yapilmasi onemlidir. Matbu olan onam
formlarmin altina, hastanin el yazisi ile yazilacak,
en azindan bilgilendirildigini ve aydmlatildigini is-
patta kolaylik saglayacak bir bosluk bulunmasi ve
bu kismin 6zellikle doldurulmasinin talep edilmesi
yoniinde hekimlerin bilgilendirilmesi, olas1 dava sii-
reclerinde hekimi koruyacaktir. Hatta bir adim daha
ileri gidilerek, iilkemiz kosullarinda 6zellikle kamu-
da calisan hekimler basta olmak {izere, is yiiklerini
azaltici, gorev paylasimi saglayici, bu konuda egitim
verilmig bilgilendirme ekiplerinin kurulmasi, saglik-
ta yapay zeka uygulamalarindan faydalanilarak bil-
gilendirmenin saglanmasi ve bunun kisisel verilerin
korunmasi ve hastanin mahremiyet hakki gibi temel
ilkelere uyularak kayit edilmesi, hem hekim ig yiikii-
nii azaltacak hem de ispat yiikiinii kolaylastiracaktur.
Boylelikle kafalarinda soru isaretleri olan hastalar,
hekimlerden yiiz yiize bilgi alabilmek icin ek zamana

sahip olabileceklerdir. Tazminat davalar1 ve ceza da-
valarinin giinden giine arttig1 giiniimiizde, hekimlerin
kendi caligma alanlar1 dahilinde, hukuki konularda
bilinglendirilmesi 6zellikle uzmanlik dernekleri biin-
yesinde desteklenmelidir. Tazminat ve ceza korkusu
nedeniyle hekimlerin defansif tibba yonelimlerinin
arttigr gilinlimiizde, uzun vadede toplum sagligini
tehdit eden bu durumun gelisiminin engellenmesi
acisindan, hekimlerin hukuki endiselerini giderici
egitici calismalar yapilmalhdir. Bu ¢alismalar; 6zel-
likle defansif tip uygulamalar1 neticesinde hastalarin
saglik hizmetine ulagsmada giicliik cekmesi, saglik
alanina ayrilan ulusal kaynaklarin gereksiz tetkik ve
islemlerle yararsiz kullanimi gibi birtakim olumsuz-
luklarin da 6niine gecilmesini saglayabilecektir.

REFERENCES

1. Hakeri H. Tip hukuku. 20. Baski. Ankara, Seckin; 2020. p.
269-70.

2. Veatch RM. Bioetigin temelleri. 1. Baski. Prentice Hall; 2010.
p.78-9.

3. Kog S. Adli tibbi agidan malpraktis ve hekim sorumlulugu.
Toraks Cerrahisi Biilteni 2014;1:17.

4. Aktas EO. Hak ve yiikiim olarak bilgilendirilmis riza. In:
Yilmaz EN, Ozcengiz D, eds. Bilgilendirilmis riza. Ankara,
Yetkin; 2020. p. 190.

5. Yilmaz B. Hekimin hukuki sorumlulugu. 2. Baski. Ankara,
Adalet; 2010. p. 48.



Turk Kardiyol Dern Ars 2021;49(6):477-487 doi: 10.5543/tkda.2021.55534

477

ORIGINAL ARTICLE / KLINiK CALISMA

Ethical evaluation of informed consent forms used in cardiology
clinics and the importance of institutional standardized approach

Kardiyoloji kliniklerinde kullanilan bilgilendirilmis olur formlarinin etik
degerlendirmesi ve kurumsal standart yaklagimin énemi

Aksiiyek Savas Celebi, M.D.!

, Perihan Elif Ekmekgi, M.D.?

, Miiberra Devrim Giiner, M.D.3

'Department of Cardiology, TOBB Economy and Technology University School of Medicine, Ankara, Turkey
2Department of History of Medicine and Ethics, TOBB Economy and Technology University School of Medicine, Ankara, Turkey
3Department of Medical Pharmacology, TOBB Economy and Technology University School of Medicine, Ankara, Turkey

ABSTRACT

Objective: This study aimed to evaluate the content of
informed consent forms (ICFs) used during cardiology in-
terventions by the university, research and training (R&T),
and private hospitals with regard to ethical standards and
compare them with the Turkish Society of Cardiology (TSC)
templates and among various institutions.

Methods: A total of 185 forms from the university, R&T, and
private hospitals and 19 TSC templates were selected and
analyzed for 26 criteria. Compliance with TSC templates
was also evaluated. Data were presented as the percent-
age of ICFs satisfying the criteria and compared using the
Fisher exact test, and 95% confidence intervals were cal-
culated.

Results: TSC templates were more compatible and includ-
ed more information to comply with ethical standards than
ICFs of all 3 types of healthcare institutions. The areas of
improvement for these templates were prospects of treat-
ment and alternative treatments, quality of life, explanation
for third-party consent, duration of hospitalization, and time
to return to normal life. Among the 3 types of hospitals,
R&T-ICFs were more compatible with templates. Private
hospital ICFs had the poorest compliance with TSC tem-
plates. Separate anesthesia ICFs and detailed information
about exposure to radioactivity were lacking.

Conclusion: The current ICFs for cardiology interventions
have major ethical deficiencies and need urgent improve-
ment. Professional societies such as TSC are essential in-
stitutions to develop and provide guidance and templates
for ICFs to meet the ethical standards during the informed
consent process and standardization of the process among
various institutions.

he informed consent (IC) process is a fundamen-
tal ethical step in healthcare, especially for inva-
sive procedures. The ethical basis for IC depends on
the respect for autonomy principle. According to this
principle, all competent individuals have the right to

OzET

Amac: Bu ¢alismanin amaci, Universite, arastirma ve egi-
tim ve 6zel hastanelerin kardiyoloji girisimleri sirasinda kul-
lanilan bilgilendirilmis olur formlarinin (BOF) igerigini etik
standartlar agisindan degerlendirmek ve Tirk Kardiyoloji
Dernegi (TKD) taslak formlari ile karsilagtirmak ve kurumlar
arasindaki farklari belirlemektir.

Yéntemler: Universite, arastirma ve egitim ve 6zel hasta-
nelerde kullanilan 185 form ve 19 TKD sablon formu segil-
di ve 26 kritere gbre analiz edildi. Hastanelerde kullanilan
formlarin TKD sablonlarina uyumlari da deg@erlendirildi. Ve-
riler, kriterleri karsilayan BOF’larin ylizdesi olarak sunuldu
ve Fisher’in kesin testi kullanilarak karsilastirildi, %95 gu-
ven araliklari hesaplandi.

Bulgular: TKD sablonlari etik standartlarla daha uyumluydu
ve her Ug¢ tir saghk hizmeti kurumuna kiyasla etik standart-
lara uygun daha fazla bilgi iceriyordu. Bu sablonlarda teda-
vi ve alternatif tedavilere iligkin beklentiler, yasam kalitesi,
Uglncu taraf onayinin agiklamasi, hastanede kalig suresi
ve normal hayata dénme suresi kriterlerinde bazi eksikler
saptandi. U¢ hastane tiri arasinda arastirma ve egitim
hastanelerinde kullanilan BOF’lar TKD sablonlarina daha
uyumluydu. Ozel hastane BOF’lari TKD sablonlariyla en
zayIf uyuma sahipti. Ayrica anestezi BOF’u ve radyoakti-
viteye maruz kalma hakkinda ayrintili bilgi sunumu genel
olarak eksikti.

Sonuc: Kardiyoloji mudahalelerinde kullanilan mevcut
BOF’larin buyUk etik eksiklikleri vardir ve iyilestiriimesi ge-
rekir. TKD gibi uzmanhk érgtleri, bilgilendiriimis olur sureci
ve c¢esitli kurumlar arasinda slrecin standardizasyonu ve etik
standartlara uyumlari igin rehberlik sunmak ve BOF sablon-
lar gelistirmek ve saglamak icin dnemli ve temel kurumlardir.

know and understand their disease, diagnostic and
therapeutic means, alternatives, and risks and advan-
tages of both the intended intervention and alterna-
tives.! Moreover, they should come to a decision
without undue influence. Beauchamp and Childress!!
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