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Abstract

Background: Our aim was to investigate if patients with suspected myocardial infarction (Ml) and a new or presumed
new left bundle branch block (nLBBB) were treated according to the ESC reperfusion guidelines and to compare them
with patients having a previously known LBBB (oLBBB). Furthermore, we investigated the prevalence of ST-segment
concordance in this population.

Methods: Retrospective data was collected from the Swedeheart registry for patients admitted to the cardiac care unit
at Orebro University Hospital with LBBB and suspected MI during 2009 and 2010. The patients were divided in two age
groups; <80 or >80 years and analysed for LBBB chronicity (nLBBB or oLBBB), MI, and reperfusion treatment. We also
compared our data with the national Swedeheart database for 2009.

Results: A total of 99 patients fulfilled the inclusion criteria. A diagnosis of Ml was significantly more common in the
group >80 years compared to the group <80 years (53.8 vs. 25%, p=0.007). The rate of Ml was similar in the groups with
nLBBB and oLBBB (33 and 37% respectively, p=0.912). Of the 36 patients with a final diagnosis of M, only eight (22%) had
nLBBB. Reperfusion treatment, defined as an acute coronary angiography with or without intervention, was significantly
more often performed in patients with nLBBB compared to patients with oLBBB (42 vs. 8%, p<0.001). The rate of Ml and
reperfusion treatment did not differ between our institution and the Swedish national data. ST-concordance was present
in only two cases, one of which did not suffer an MI.

Conclusions: The proportion of patients receiving reperfusion treatment was low, but higher in nLBBB, reflecting a
partial adherence to the guidelines. We found no correlation between LBBB chronicity and MI. Furthermore, only a
minority of the Mls occurred in patients with nLBBB. ST-concordance was found in only one of 36 Ml cases, indicating
lack of sensitivity for this test.
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Introduction

Several studies have shown that the mortality in patients
with myocardial infarction (MI) and left bundle branch
block (LBBB) on admission electrocardiogram (ECQG) is
2-3 times higher than in MI patients without LBBB.!"¢
This can be explained, at least partially, by the fact that
patients with LBBB are older and more often suffer from
multivessel coronary artery disease, heart failure as well as
other comorbidities.”® Additionally, patients with LBBB
and suspected MI less often receive reperfusion treatment,
probably due to their higher risk profile as well as diagnostic

difficulties.®1%11 ITn 1996, based on data from a large
fibrinolysis trial, Sgarbossa et al.!? published criteria for
detecting MI in patients with LBBB. A finding of
ST-segment deviation concordant with the QRS complex

University Hospital, Orebro, Sweden

Corresponding author:

Thomas Kellerth, Department of Cardiology, University Hospital, 701
85 Orebro, Sweden.

Email: thomas.kellerth@orebroll.se



Liakopoulos et al.

183

was shown to have a very high specificity for MI. According
to later reports, the sensitivity seems to be low, thus limit-
ing the clinical usefulness of these criteria.!>~7

A meta-analysis of trials comparing fibrinolytic therapy
with placebo in patients with suspected MI showed a sur-
vival benefit in patients with either ST-segment elevation or
bundle branch block (BBB) on admission ECG.'® These
results were soon reflected in the international guide-
lines.’*20 In subsequent revised guidelines, published 2003
and 2004,>'22 the recommendation for reperfusion treat-
ment in BBB was limited to patients with new or presumed
new LBBB.

The purpose of this retrospective study was to evaluate
the adherence to the European Society of Cardiology (ESC)
reperfusion guidelines and to investigate the age and sex
distribution, the rate of reperfusion treatment and MI diag-
nosis in patients with new or old LBBB (nLBBB or oLBBB)
admitted to the cardiac care unit at the department of cardi-
ology, Orebro University Hospital during 2009 and 2010.
Furthermore we wanted to investigate the proportion of
patients with ST-segment concordance.

Methods

Patient data was collected retrospectively from the local
Swedeheart registry. Swedeheart (the Swedish Web-system
for Enhancement and Development of Evidence-based care
in Heart disease Evaluated According to Recommended
Therapies) is a nationwide on-line registry covering acute
and chronic ischaemic heart disease, as well as catheter-
based or surgical coronary and valvular interventions. All
Swedish hospitals with acute coronary care participate, as
well as all hospitals with coronary interventions or cardiac
surgery. For acute coronary care, 120 demographic, clinical
and outcome variables are registered. (More information is
available at http://www.ucr.uu.se/swedeheart/index.php/
annual-report.) The registry data is monitored systemati-
cally and has shown a 96% agreement with chart data. All
patients included in the registry are informed of their par-
ticipation and the anonymity of the data.

We included all patients with a suspected myocardial
infarction and LBBB on admission ECG. Patients trans-
ferred from other hospitals were excluded in order to avoid
selection bias of patients identified as candidates for reper-
fusion therapy. Registry data was checked against hospital
records for each patient. In accordance with the national
Swedeheart annual report, we divided the patients in two
age groups: <80 years and >80 years. For both groups we
analysed the proportion of patients diagnosed with MI
according to International Classification of Diseases codes
121123 and the proportion of patients given acute reperfu-
sion treatment. The presence of LBBB on admission ECG,
as well as chronicity and signs of ST-concordance was
evaluated by one of the authors (VL) and ambiguous cases
were classified by consensus among the authors. Finally,

we compared the data from our hospital with the whole
national database for 2009, with the exception of LBBB
chronicity and ST-concordance, which are not registered in
Swedeheart.

In accordance with the Swedeheart registry, we used the
universal definition of myocardial infarction?? with a typi-
cal rise and/or fall in troponins in combination with rele-
vant clinical symptoms or ECG changes. During the study
period we used a troponin-I assay (Abbott Architect; Abbott
Laboratories, Abbott Park, Illinois, USA) with a diagnostic
threshold of 0.1 pg/l. In Swedeheart, acute reperfusion
treatment is defined as fibrinolytic treatment or an acute
coronary angiography, with or without intervention, in
patients presenting within 12 hours from the initial symp-
toms of MI. In Sweden today, fibrinolytic treatment is
given only at a few remote hospitals and not at all at our
institution. The rationale for including coronary angiogra-
phy without intervention in the definition of reperfusion
treatment is that it reflects adherence to guidelines in the
setting of ST-segment elevation or nLBBB, given the
knowledge that not all patients with these ECG-changes
actually have occlusive coronary artery disease. Since
fibrinolytic treatment of MI is not practiced at our institu-
tion, we replaced the term ‘reperfusion treatment’ with
‘acute angiography’ (AA), including both patients with and
without intervention.

In the Swedeheart registry, LBBB is defined as a QRS-
duration >0.12 s, a wide monophasic R in leads I, V5, and
V6 and absence of Q in V5 and V6. LBBB not known to be
old was classified as nLBBB, whereas patients with a pre-
vious ECG in the database showing LBBB were classified
as having oLBBB. ST-concordance was defined as
ST-elevation >1 mm in leads with a positive QRS or
ST-segment depression >1 mm in leads V1-V3.

For statistical analysis, the treatment variables were defined
in dichotomous terms before analysis using Fishers Exact test
and when possible y2-test. To compare groups, t-test was per-
formed, and when normality test failed, Mann—Whitney rank
sum test. p-values <0.05 were considered significant. The soft-
ware used was Sigma Stat version 3.5.

Results

The study included 99 patients with a mean age of 74.2
years. Table 1 shows demographic data in relation to the
chronicity of LBBB. Patients with oLBBB significantly
more often had previous MI, congestive heart failure and
previous percutaneous coronary intervention. The sex dis-
tribution was almost equal. Female patients were slightly
older, but this difference was not statistically significant.
The proportion of patients with nLBBB was equal between
the sexes, and there were no significant differences regard-
ing AA or diagnosis of MI (Table 2).

As shown in Table 3, the group <80 years comprised 60
patients and the group >80 years comprised 39 patients.
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Table |I. Demographic data in relation to chronicity of LBBB.

nLBBB (n=24) oLBBB (n=75) p

Age (years) 69.8 75.6 0.10

Diabetes mellitus 5(21) 23 (31) 0.502
Hypertension 9 (37.5) 26 (35) 0.781
History of smoking 12 (50) 33 (44) 0.994
Previous Ml I (4) 47 (63) <0.001
Heart failure I (4) 24 (32) 0.014
Hyperlipidaemia 8 (33) 44 (59) 0.054
Previous stroke 1 (4) 12 (16) 0.179
Previous PCI 1 (4) 35 (47) <0.001
Previous CABG 2 (8) 16 (21) 0.226
Acute angiography 10 (42) 6(8) <0.001
Diagnosis of Ml 8 (33) 28 (37) 0.912

Values are mean or n (%).

CABG, coronary artery bypass graft; Ml, myocardial infarction; nLBBB,
new left bundle branch block; oLBBB, old left bundle branch block; PCI,
percutaneous coronary intervention.

Table 2. Gender comparison.

Male (n=54) Female (n=45) p
Age (years) 72.5%12.1 76.3+9.4 0.097
nLBBB 13 (24) 11 (24) 0.847
Acute angiography 10 (19) 6 (13) 0.672
Diagnosis of Ml 23 (43) 13 (29) 0.339

Values are mean#SD or n (%).
MI, myocardial infarction; nLBBB, new left bundle branch block.

The diagnosis of MI was significantly more common in the
patient group >80 years than in the group <80 years (54 vs.
25 % respectively, p=0.007). In order to further explore the
relationship between age and MI, we also dichotomized the
study population at 70 and 60 years. In both cases, MI was
more common in the older age group, although the differ-
ence was not significant at the cut-point of 60 years (pro-
portion with MI: >70 years 45%; <70 years 18%, p=0.015;
>60 years 39%, <60 years 18%, p=0.319).

The diagnosis of MI was observed in eight of 24 patients
with nLBBB and 28 of 75 patients oLBBB (33 vs. 37%
respectively, p=0.912) (Figure 1). In the younger group,
there was a trend towards MI being seen more frequently in
nL.BBB than in oLBBB (41 vs. 19%, p=0.099) (Figure 1).
In patients >80 years, MI was diagnosed significantly more
often in oLBBB than in nLBBB (62 vs. 17%, p=0.035)
(Figure 1).

AA was performed significantly more often in patients
with nLBBB than in patients with oLBBB (42 vs. 8%
respectively, p<0.001) (Figure 2), and the difference was
especially pronounced in the group <80 years (59 vs. 7%
respectively, p<0.001) (Table 3). No difference in this
regard was detected in patients >80 years, where the fre-
quency of AA in general was low (three of 39 patients). Of

the 16 patients undergoing AA, a coronary intervention was
performed in eight cases (50%), all of which received a
final diagnosis of MI. Among the eight patients undergoing
angiography but no intervention, five patients had a normal
coronary angiogram, whereas three patients had multives-
sel disease but no identifiable culprit lesion or coronary
occlusion. In this group, only one patient was diagnosed
with MIL.

Two (2%) of the patients had ST-concordance on the
admission ECG. One of them (Figure 3) underwent urgent
coronary angiography and percutaneous coronary interven-
tion for an occluded circumflex coronary artery. The other
ECG (Figure 4) was somewhat atypical but the authors
concurred that it fulfilled the criteria for ST-concordance.
The patient had clinical and radiological signs of pneumo-
nia and died after 9 hours. Coronary angiography was not
performed, and troponin, sampled 7 hours after first symp-
toms, was negative. We conclude that this patient probably
did not suffer from an acute MI.

During 2009, 3001 patients with LBBB were included in
the national Swedeheart registry (Table 4). There were no
significant differences regarding age distribution, rate of
ML, or reperfusion treatment between the national database
and our study population.

Discussion

The overall proportion of patients with MI in the study
population was 36%. This corresponds well with previ-
ously published data from cardiac care unit settings’~® and
with the Swedeheart database for 2009, where the propor-
tion was 43% (Table 4). In prospective studies from emer-
gency departments, i.e. in less selected populations, the rate
of MI in patients with LBBB is even lower (6-29%).1324
Furthermore, in the emergency department study by Chang
et al.,2* the rate of MI did not differ between patients with
LBBB and patients with other ECG findings. This raises
the question whether LBBB is a sign of acute MI or rather
a sign of underlying structural heart disease, including cor-
onary heart disease and previous MI.2 Furthermore, the
frequency of LBBB increases with age.?6 We observed a
higher frequency of MI in older patients. This is in accord-
ance with previously published studies,! as well as with the
national Swedeheart database for 2009 (Table 4).

Of the 36 patients with a final diagnosis of MI, only
eight (22%) had nLBBB (Figure 1). This frequency is lower
than in studies from the 1970s2728 but comparable to a
recent report from Chang et al.?* This may reflect temporal
changes in the MI population with increasing age and
comorbidities. This issue is discussed at length in a recent
review by Neeland et al.2’

As mentioned earlier, the study aimed at evaluating to
what degree we adhere to ESC guidelines regarding acute
reperfusion therapy. In clinical practice, reperfusion therapy
must be administered before the diagnosis of MI is confirmed
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Table 3. Data from the local Swedeheart registry for LBBB (n=99), Orebro 2009-2010.

<80 years (n=60)

>80 years (n=39)

nLBBB oLBBB nLBBB oLBBB

17 (28) 43 (72) 7(18) 32 (82)

Mi No MI MI No MI Mi No MI Mi No MI

7 (41) 10 (59) 8(19) 35 (8l) 1 (14) 6 (86) 20 (62) 12 (38)

AA No AA No AA No AA No AA No AA No AA No AA No
AA AA AA AA AA AA AA AA

571) 2(29) 5(50) 5(50) I(12) 7(88) 2(6) 33(94) 0 | 0 6 3(15) 17(85) 0O 12

Values are n (%). M| was observed more often in patients >80 years compared to <80 years (p=0.007). In the older age group, M| was almost exclu-
sively limited to oLBBB (p=0.035) whereas an opposite trend was observed in the younger group (p=0.099).
AA, acute angiography; MI, myocardial infarction; nLBBB, new left bundle branch block; oLBBB, old left bundle branch block.
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Figure |. Diagnosis of Ml according to chronicity of LBBB

and age. Ml was observed in eight of 24 patients with nLBBB
and 28 of 75 patients with oLBBB (33.3 vs. 37.3%, p=0.912). In
patients <80 years, there was a trend towards Ml being seen
more frequently in nLBBB than in oLBBB (41 vs. 8%, p=0.099),
whereas in patients >80 years, Ml was seen significantly more
often in oLBBB (p=0.035). MI was significantly more common in
patients >80 years than in patients <80 (p=0.007). MI, myocardial
infarction; nLBBB, new left bundle branch block; oLBBB, old left
bundle branch block.

biochemically. We therefore find it relevant to include the
whole population in the analysis, regardless of final diagno-
sis. In the whole population, only 16% (16/99) underwent
AA. In the group with nLBBB, the corresponding figure is
42% (10/24). If we focus on patients with nLBBB and a final
diagnosis of MI, the rate of AA was 63% (5/8). The figures
reflect at least a partial adherence to the guidelines and are
comparable to previously published registry data’-? as well as
the Swedeheart database from 2009 (Table 4).

Seven (44%) of the 16 AA patients did not suffer an
acute MI, the majority having a normal coronary

angiogram. Five of the seven patients without MI had
nL.BBB. Only eight of the 16 acute coronary angiographies
led to an intervention. This illustrates the issue of false-
positive cath-lab activation, a problem that has been dis-
cussed in several recent publications.303!

Although comparable to data from other centres, our
rate of AA reflects a rather poor adherence to the present
reperfusion guidelines. It is also much lower than in
ST-segment elevation MI, where in our institution AA is
performed in well over 95% of cases (unpublished data).
There are probably many reasons for this. The patients’
older age and frequent comorbidities, often with contrain-
dications to invasive or aggressive antithrombotic treat-
ment, is probably the primary reason. We also hypothesize
that diagnostic difficulties and the frequent false-
positive cath-lab activations may create a form of clinical
nihilism. This can only be overcome with more knowledge
regarding acute diagnostic and therapeutic measures in
LBBB. The optimal rate of reperfusion therapy in this pop-
ulation is difficult to ascertain. It is noteworthy that only
50% of the angiographies in our study showed a coronary
occlusion warranting intervention. If fibrinolysis had been
our reperfusion strategy, these patients would have been
exposed to the bleeding risk but probably none of the ben-
efits of reperfusion.

In this study, we did not evaluate the proportion of
patients with severe comorbidities or contraindications to
reperfusion therapy, but it is reasonable to assume that it is
higher in patients with LBBB than in patients with
ST-segment elevation. Neeland et al.2> have proposed an
algorithm based on circulatory status, Sgarbossa criteria,
bedside echocardiography, and serial biomarker testing.
Prospective trials are badly needed to evaluate this and
other diagnostic methods in this patient group.

We found no difference in the prevalence of MI between
the group with nLBBB and the group with oLBBB. There
were diverging trends in the two age groups, but the small
sample size prevents further conclusions, and the finding
warrants further studies in larger populations. The lack of
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Figure 2. Proportion of patients undergoing acute angiography with or without intervention, in relation to chronicity of LBBB.
Absolute patient numbers are given in the diagram.AA was significantly more often performed in patients with nLBBB compared
to patients with oLBBB (42 vs. 8%, p<0.001). Of 10 patients with nLBBB undergoing AA, only 4 had an Ml treated with coronary
intervention. nLBBB, new left bundle branch block; oLBBB, old left bundle branch block; PCI, percutaneous coronary intervention.
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Figure 3. ECG showing ST-concordance in inferior leads. The
patient had an occluded circumflex coronary artery.

correlation between chronicity of LBBB and MI has been
shown in other studies, with larger populations than ours.!3-24
As mentioned before, the guidelines originally advocated
reperfusion therapy to all patients with BBB and a clinical
suspicion of MI, based on the Fibrinolytic Therapy Trialists’
meta-analysis of trials on fibrinolytic therapy.!® For reasons
that are unclear, and without stating scientific references,
both the European?! and the American guidelines? later
limited their recommendations to patients with new, or pre-
sumed new, LBBB. A reason for this may have been the
ambition to avoid giving fibrinolytic drugs to patients with-
out occluded coronary vessels, but we can find no support in
the literature for the notion that patients with nLBBB more
often have acutely occluded coronary vessels than patients
with oLBBB, or, for that matter, patients with right BBB
(RBBB). This latter group was subject to a recent study by
Widimsky et al.3> who showed that coronary occlusion was
in fact more common in RBBB than in LBBB, the mortality
was higher, and in almost half of the RBBB-cases concomi-
tant ST-segment elevation was absent. In this context, we
find it noteworthy that a majority (78%) of the MI patients
in our study had an old LBBB. Strict adherence to guide-
lines that advocate reperfusion therapy only in nLBBB will
leave this group untreated. The patients with oLBBB in our
study more often had previous MI and heart failure, as well
as previous revascularization. This probably reflects more
severe coronary disease. There may be differences between
oLBBB and nLBBB regarding the type and size of MI, as
well as the potential benefit of reperfusion therapy. Further
studies are needed to clarify this.
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Figure 4. ECG showing ST-concordance in lateral precordial leads.The patient died 9 hours after admission and had negative
troponin-1 7 hours after debut of symptoms. X-ray showed pneumonia.
Table 4. Data from the Swedeheart national database for LBBB (n=3001), 2009.
<80 years (n=1692) >80 years (n=1309)
MI No M Mi No MI
599 (35) 1093 (65) 699 (53) 610 (47)
RT No RT RT No RT RT No RT RT No RT
139 (23) 460 (77) 90 (8) 1003(92) 61 (9) 638 (91) 15(2) 595 (98)

Values are n (%). Compared to our local database, there were no significant differences regarding proportion of patients >80 years, diagnosis of Ml,

or reperfusion treatment.

MI, myocardial infarction; nLBBB, new left bundle branch block; oLBBB, old left bundle branch block; RT, acute reperfusion treatment (fibrinolysis or

coronary angiographyzintervention).

There is a great need for new tools to identify patients
with LBBB and suspected MI who actually suffer from a
coronary occlusion and will benefit from acute reperfusion
therapy. Much hope was placed in the previously men-
tioned Sgarbossa criteria.!> We found only two patients
(2%) with ST-concordance on the admission ECG, and
only one of them had an MI. Our findings are well in
accordance with other studies'3~!7 showing a lack of sensi-
tivity for these criteria.

Our study is limited by its small size; it is retrospective
and based on registry data. Starting from April 2012, the
Swedeheart registry includes data on the chronicity of

LBBB. This will enable us to expand the current analysis to
a large number of patients and we plan to report these data
in the future.

In conclusion, we found no correlation between LBBB
chronicity and MI and only a minority of the MIs occurred
in patients with nLBBB. The rate of acute reperfusion
treatment was low, reflecting diagnostic difficulties and
patient comorbidities. ST-concordance does not seem to
be the tool that will solve the diagnostic problems. If our
data are confirmed in larger studies, the present reperfu-
sion guidelines regarding LBBB may have to be
re-evaluated.
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