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Interatrial block (IAB) represents a conduction delay between right and left atria and is asso-
ciated with an increased risk of atrial fibrillation and stroke. IAB has not been previously
assessed in patients with Takotsubo syndrome (TS). Our aim was to describe the prevalence
and prognostic significance of IAB in patients with TS. Data come from the Spanish National
prospective registry of patients with definitive TS diagnosis. IAB was defined as a P-wave
>120 ms and was considered partial when the P-wave was positive in inferior leads and
advanced when it was biphasic (+/—). A total of 246 patients were included, normal P-wave
was found in 151 (61%), partial IAB in 58 (24%), atrial fibrillation in 18 (7%), advanced
IAB in 13 (5%), and 6 (2%) were pacemaker dependent. During a mean follow up of 12
months the composite of all-cause mortality and hospital readmission was significantly higher
in patients with advanced IAB (31%) or atrial fibrillation (33 %) than in the rest of the cohort
(pacemaker stimulation 17%, normal P-wave 13%, partial IAB 12%), p < 0.01. The data
regarding P wave characteristics were an independent predictor of the composite end point
all-cause death and hospital readmission. IAB has a high prevalence in patients with TS.

Advanced IAB and atrial fibrillation are associated with a poor prognosis. © 2019 Elsevier
Inc. All rights reserved. (Am J Cardiol 2019;123:2039—-2043)

Interatrial block (IAB) is a conduction delay between the
right and left atria over the Bachmann’s bundle, resulting in
a more prolonged left atrial depolarization.' It is defined as
a P-wave duration >120 ms and is considered partial when
de P-wave is positive in inferior leads and advanced when
it has a biphasic (+/—) morphology.””’ IAB increases the
risk of atrial fibrillation (AF) and/or thromboembolic
events," ' and even all-cause Inortality.3 12714 1AB s
more prevalent in patients with advanced age, frailty, arte-
rial hypertension, left atrial enlargement or mitral regurgita-
tion, and has been associated with more coronary artery
disease.”'>'>'° Patients with Takotsubo syndrome (TS)
present with characteristic electrocardiographic features,
which include repolarization alterations mimicking myo-
cardial infarction, and typically develop profound T-wave
inversion and prolonged corrected QT interval.'’ *' TAB
has not been assessed previously in patients with TS. The
present study aims to determine the prevalence and prog-
nostic significance of IAB in an unselected real-life cohort
of patients with TS.
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Methods

Our data come from The Spanish Multicenter REgistry
of TAKOtsubo syndrome (RETAKO).”> RETAKO
includes data from TS based in the modified Mayo Clinic
criteria, that is: (1) transient wall motion abnormalities
extending beyond a single epicardial vascular territory,
stressful trigger may be present, (2) absence of obstructive
coronary disease, (3) new electrocardiographic abnormali-
ties and modest elevation in cardiac troponin, and (4)
absence of pheochromocytoma and myocarditis. Data from
January 1, 2003 until December 31, 2017 from patients
with a definitive TS diagnosis and an available 12-lead sur-
face electrocardiogram (ECG) at admission were included.
Baseline characteristics, ECG measurements and arrhyth-
mia development, in-hospital adverse events, pharmacolog-
ical and device requirement, short- and long-term outcome,
hospital readmission, and TS recurrence were collected
through an electronic case report form. Follow-up was per-
formed by review of medical records, telephone contact
with the patient or family or the patient’s referring physi-
cian. Total follow-up time was calculated as the time
between home discharge and last available contact. The
study protocol fulfilled the Declaration of Helsinki, and
was approved by the Institutional Ethics Committee of
Clinico San Carlos Hospital, Madrid, Spain. All patients
provided written informed consent.

Twelve-lead admission surface ECG using 25 ms and
10 mm/mV standardization were analyzed for this study.
ECG measurements were carried out by an investigator
(IM) blinded to patient data. P wave duration was simulta-
neously measured in the 3 inferior leads (II, III, aVF) and
in additional leads in case of needed confirmation of the
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Table 1
Baseline characteristics according to rhythm at admission
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Normal P-wave Partial IAB AF Advanced Pacemaker

Variable (n=151) (n=58) (n=18) IAB(n=13) (n=06) p
Age (years) 70 (12) 70 (12) 79 (8) 78 (5) 74 (9) <0.01
Men 18 (12%) 10 (17%) 0 1 (8%) 2 (33%) 0.04
Hypertension* 97 (64%) 31 (53%) 13 (72%) 10 (77%) 5(83%) 0.38
Diabetes mellitus 22 (15%) 9 (16%) 6 (33%) 0 2 (33%) 0.06
Dyslipidemia’ 68 (45%) 31 (53%) 11(61%) 10 (77%) 4(67%) 0.67
Smokers 44 (30%) 19 (33%) 2 (11%) 1 (8%) 3 (50%) 0.28
Stroke/ Transient ischemic attack 10 (7%) 2 (3%) 0 2 (15%) 0 0.21
Cancer 25 (17%) 7 (12%) 1 (6%) 1 (8%) 3 (50%) 0.37
Chronic obstructive pulmonary disease/Asthma 36 (24%) 11 (19%) 3(17%) 1 (8%) 2 (33%) 0.51
Stressful trigger 0.63

None 40 (27%) 15 (26%) 3 (17%) 3 (23%) 2 (33%)

Emotional 61 (40%) 20 (35%) 10 (56%) 9 (69%) 3 (50%)

Physical 43 (29%) 22 (38%) 5 (28%) 1 (8%) 1 (17%)

Both 7 (5%) 1 (2%) 0 0 0
Medication on admission

Beta-blocker 13 (9%) 9 (16%) 4 (22%) 2 (15%) 0 0.34

Angiotensin-converting enzyme inhibitor/angiotensin receptor blocker. 72 (48%) 21 (36%) 8 (44%) 6 (46%) 6 (100%) 0.86
Statin 46 (31%) 17 (29%) 8 (44%) 6 (46%) 1 (17%) 0.45
Antidepressant/Anxiolytic 49 (33%) 21 (36%) 5 (28%) 6 (46%) 2 (33%) 0.28

* Blood pressure >140/90 mm Hg.
"Total cholesterol >200 mg/dl.

Values are mean £ SD, median (interquartile range [IQR]) or absolute frequency and percentage (%).

values. P-wave measurement began at the joint of the iso-
electric line with the beginning of the P deflection and
ended at the joint between the end of the P deflection and
the PR segment. The longest P-wave was chosen for the
record.

The primary end point of this study was the composite of
all-cause mortality and hospital readmission. Secondary
end points included all-cause mortality and the composite
of all-cause mortality and TS recurrence. Recurrence was
defined as a new nonfatal episode of TS according to the
previously explained diagnostic criteria. Consensus of 2
local investigators was required for primary or secondary
event adjudication and electronic medical records were
reviewed if available. Subjects with incomplete data regis-
tration or lack of correct follow-up were excluded for the
statistical analysis.

Continuous variables are shown as mean + SD or
median (interquartile range) and are compared by the Stu-
dent’s ¢ Test or the Mann-Whitney U test. Categorical vari-
ables are reported as number (percentage) and compared
with the chi-square test or Fisher’s exact test. The associa-
tion between IAB status and mortality or mortality plus
hospital readmission or TS recurrence was assessed by the
Cox regression method. The degree of IAB was codified by
a polinomial distribution in order to assess its linear associ-
ation with mortality and hospitalization. Mortality rates
were plotted according to the Kaplan-Meier product limit
method. All statistical analyses were performed with SPSS
software (version 21, SPSS, Chicago, Illinois).

Results

From the total cohort of 946 patients, 246 (26%) had a
12-lead ECG at admission and complete data record. Mean
follow-up time was 12 months. A total of 151 patients

(61%) had normal P-wave, 58 (24%) partial IAB, 18 (7%)
AF, 13 (5%) advanced IAB, and 6 (2%) were pacemaker
dependent. Patients with advanced IAB or AF had a more
advanced age (Table 1). Female sex was more frequent in
all groups but this was more marked in patients with AF
(no males) than in those with advanced IAB (only 1 male).
Patients with AF and with advanced IAB needed more fre-
quently noninvasive mechanical ventilation than those in
the other groups (Table 2). The primary end point of the
composite of all-cause mortality and hospital readmission
was significantly higher in patients with AF or advanced
IAB (33% and 31%, respectively) than in patients with nor-
mal P-wave, partial IAB or pacemaker rhythm (13%, 12%,
and 17%, respectively). All-cause mortality and the com-
posite end point of all-cause death and TS recurrence were
also higher in patients with AF or advanced IAB (Table 3).
Survival free from the individual end points (mortality, TS
recurrence, and hospitalization) was significantly lower in
the cohorts of AF and advance IAB (Figure 1). P wave
characteristics were an independent predictor of the com-
posite end point all-cause death and/or hospital readmis-
sion. Compared with patients with normal p-wave those
with AF had a higher risk (hazard ratio [HR] 2.2, 95% con-
fidence interval [CI] 0.8 to 5.8) and this was also the case
with advanced IAB (HR 6.1, 95% CI 1.9 to 19.7). We found
no significant association in patients with partial IAB (HR
0.8, 95% CI 0.3 to 2.0) and in patients with pacemaker
rhythm (HR 4.6, 95% CI 0.5 to 37.0).

Discussion

The results from our study can be summarized as fol-
lows: (1) The prevalence of IAB in a nonselected TS popu-
lation is about 30%; (2) advanced IAB and AF are
associated with a poor prognosis.
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Table 2
In-hospital course according to rhythm at admission
Normal P-wave Partial IAB AF Advanced Pacemaker

Variable (n=151) (n=58) (n=18) IAB (n=13) (n=06) p
Intensive care stay (days) 4(5) 3(3) 4 (3) 2(1) 2(1) 0.63
Hospitalization duration (days) 10 (11) 8(9) 16 (23) 52) 6(2) 0.07
Clinical presentation
Takostubo syndrome pattern 0.91

Apical 133 (88%) 52 (90%) 17 (94%) 12 (92%) 100 (100%)

Mid-ventricular 10 (7%) 4 (7%) 0 0 0

Basal 5(3%) 1 2%) 0 0 0

Other 3 (2%) 1 2%) 1 (6%) 1 (8%) 0

Left ventricular ejection fraction (%) 41 (13) 41 (14) 33 (13) 38 (8) 41 (6) 0.78
Pulmonary artery systolic pressure >40 mm Hg 17 (12%) 11 (19%) 9 (50%) 2 (15%) 1 (17%) 0.08
Maximal Killip Kimbal class 0.13

I 87 (58%) 37 (64%) 4 (22%) 7 (54%) 3 (50%)

I 31 (21%) 13 (22%) 5 (28%) 2 (15%) 1 (17%)

I 12 (8%) 2 (3%) 5 (28%) 1 (8%) 1 (17%)

v 20 (13%) 6 (10%) 4 (22%) 3 (23%) 1 (17%)
Left ventricular outflow tract obstruction 18 (12%) 6 (10%) 0 (0%) 1 (8%) 0 (0%) 0.21
Mitral regurgitation III-IV 16 (11%) 5 (9%) 3 (17%) 2 (15%) 0 0.18
Acute renal failure 14 (9%) 5 (9%) 3 (16%) 3 (23%) 1 (17%) 0.09
Infection 24 (16%) 2 (4%) 3 (17%) 0 (0%) 1 (17%) 0.12
Use of vasoactive drugs 21 (14%) 7 (12%) 5 (28%) 2 (15%) 1 (17%) 0.19
Noninvasive ventilation 12 (8%) 4 (7%) 4 (22%) 2 (15%) 0 (0%) 0.02
Invasive mechanical ventilation 9 (6%) 4 (7%) 1(6%) 1(8%) 1 (17%) 0.54

Values are mean £ SD, median (interquartile range [IQR]) or absolute frequency and percentage (%).

TS is typically associated with characteristic electro-
cardiographic features and some of them have shown
prognostic implications. At admission, there are usually
ST-segment and T-wave alterations that resemble those
of acute coronary syndromes.”’ Approximately 48 hours
afterwards, generalized profound T-wave inversion and
prolonged corrected QT interval develop, the latter being
associated with a more adverse outcome.'”?"** Ours is
the first study that assesses IAB in these patients. [AB
has been proposed as part of the aging process of the
heart, and fibrosis is one pathophysiological mechanism
underlying this conduction delay.”**** Hence, advanced
IAB may represent a higher ageing velocity in the atrial
tissue.'”'® Patients with TS are usually advanced age
women, "’ so a relatively high prevalence of IAB might
be expected. Previous works suggest that IAB is associ-
ated with worse prognosis in the general poPulation, par-
ticularly in the case of advanced IAB.™'? Our study
extrapolates those findings in the specific group of TS
patients, highlighting the importance of paying attention
to this disturbance, as it may identify patients at a higher

risk. Patients with TS may suffer from thromboembolic
complications because of the intraventricular thrombi that
can develop in the akinetic apex. Taking into account the
high prevalence of IAB and the increased risk of AF in
this subgroup of patients with TS, thromboembolic com-
plications may not only derive from intraventricular
thrombi, as AF can be detected in approximately 25% of
unexplained strokes.”® "

The present study has the inherent limitations of an
observational nonrandomized work. The sample size of this
substudy is relatively small, despite the large number of
patients included in the registry, as few subjects had com-
plete ECG documentation. This together with the low num-
ber of adverse events, reduces the statistical power of the
work. Nevertheless, significant differences between groups
have been found for clinically relevant end points such as
all-cause death, hospital readmission or TS recurrence.
Echocardiography measurements to assess the previously
established relation between IAB and left atrial enlarge-
ment were not available.” Finally, we had no data regarding
AF or stroke development.

Table 3
Primary and secondary end points
Normal Partial IAB AF Advanced IAB Pacemaker
P-wave (n=151) (n=58) (n=18) (n=13) (n=6) p
All-cause death 7 (5%) 3(5%) 2 (11%) 2 (15%) 0 (0%) 0.02
All-cause death or Takotsubo syndrome recurrence 8 (5%) 3 (5%) 4 (22%) 2 (15%) 0(0%) 0.01
All-cause death or rehospitalization 20 (13%) 7 (12%) 6 (33%) 4 (31%) 1 (17%) <0.01

Values in absolute frequency and percentage (%).
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Figure 1. Adjusted Cumulative Kaplan-Meier Curves showing survival free from all-cause mortality (4), Takotsubo syndrome recurrence (B), and hospitali-
zation (C). Total follow-up was calculated as the time between home discharge and last available contact.

AF = atrial fibrillation; alAB = advanced interatrial block; normal P = normal P wave;
PM and alAB curves are shorter than the total duration of follow-up as they reflect the

In conclusion, IAB has a high prevalence in patients
with TS. Advanced IAB and AF are associated with a poor
prognosis.
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