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Abstract

Objective: Compare in-hospital outcome in patients with ST-elevation myocardial infarction
with right versus left bundle branch block.

Methods: RENASICA 1l, a national mexican registry enrolled 8098 patients with final diagnosis
of acute coronary syndrome secondary to ischemic heart disease. In 4555 STEMI patients,
545 had bundle branch block, 318 (58.3%) with right and 225 patients with left (41.6%). Both
groups were compared in terms of in-hospital outcome through major cardiovascular adver-
se events; (cardiovascular death, recurrent ischemia and reinfarction). Multivariable analysis
was performed to identify in-hospital mortality risk among right and left bundle branch block
patients.

Results: There were not statistical differences in both groups regarding baseline characteris-
tics, time of ischemia, myocardial infarction location, ventricular dysfunction and reperfusion
strategies. In-hospital outcome in bundle branch block group was characterized by a high
incidence of major cardiovascular adverse events with a trend to higher mortality in patients
with right bundle branch block (OR 1.70, Cl 1.19 - 2.42, p < 0.003), compared to left bundle
branch block patients. Conclusion: In this sub-study right bundle branch block accompanying
ST-elevation myocardial infarction of any location at emergency room presentation was an
independent predictor of high in-hospital mortality.

Evolucion intrahospitalaria en pacientes con infarto agudo del miocardio con elevacion del
segmento ST y bloqueo de rama derecha. Sub-estudio de RENASICA I, un registro nacional
multicéntrico

Resumen

Objetivo: Comparar la evolucion hospitalaria en pacientes con infarto agudo del miocardio con
bloqueo de rama derecha versus bloqueo de rama izquierda. Método: El Registro Nacional de
Sindromes Coronarios Agudos Il, incluyo 8098 pacientes con sindrome coronario agudo, de los
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cuales 4555 corresponden a infarto con elevacion del segmento ST. De ellos, se demostro en
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545 bloqueo de rama: 318 (58.3%) tuvieron bloqueo de rama derecha y 227 (41.6%) bloqueo de
rama izquierda. Fueron comparados en términos de mortalidad hospitalaria y eventos cardio-
vasculares mayores adversos. Se realizo un analisis multivariado para identificar mortalidad
hospitalaria a través de eventos mayores entre pacientes con ambos bloqueos de rama.

Resultados: No hubo deferencia estadisticamente significativa en ambos grupos en relacion
con caracteristicas basales, tiempo de isquemia, localizacion del infarto, disfuncion ventricular o
estrategia de reperfusion utilizada. Los pacientes con infarto agudo del miocardio de cualquier

localizacion y bloqueo de rama derecha tuvieron mayor tendencia para mortalidad hospitalaria y
eventos cardiovasculares mayores (OR 1.70, I1C 1.19-2.42, p < 0.003) vs. pacientes con bloqueo

de rama izquierda.

Conclusion: En el infarto agudo del miocardio con elevacion del segmento ST, el bloqueo de
rama derecha fue un predictor independiente de alta mortalidad hospitalaria.

Introduction

Data coming from reperfusion era showed,' that bundle
branch block (BBB) in early acute phases of ST-elevation
myocardial infarction (STEMI) had close relationship with
high mortality.? Although, the evidences® suggesting that
the real incidence of a BBB is variable, higher incidence of
right bundle branch block (RBBB) over left bundle branch
block (LBBB) has been identified. In patients with RBBB
extensive jeopardized myocardium involving interventri-
cular septum, could induce a worse in-hospital outcome.
In addition, on ECG bases it is not possible to separate
new or presumably new conduction disturbances from a
pre-existing condition. The purpose of this post-hoc subs-
tudy was to identify in-hospital outcome and prognostic
value of RBBB in STEMI from the largest Mexican acute
coronary syndromes registry .4

Methods

The characteristics of RENASICA Il registry has been pre-
viously published,* in brief: it is a prospective and obser-
vational registry of the Mexican Cardiology Society that
included 8098 patients with final diagnosis of acute co-
ronary syndrome. The main target was to identify a re-
presentative population to know diagnosis, stratification
and treatment trends. Patients were enrolled in primary
and tertiary hospitals. To improve the quality of data, cri-
teria of Alpert were used. The hospital varied in terms
of access to on-site cardiac catheterization, number of
acute care beds and the type of practice setting. Patients
were selected during the hospital admission if they had
high clinical suspicion of acute coronary syndromes with
symptoms and signs of acute ischemia, with or without
electrocardiographic changes, with necrosis or not and
proved ischemic heart disease by invasive or non invasive
test at discharge. Patients with symptoms precipitated by
anemia, hypertension, and heart failure or another se-
condary condition were not considered. On admission and
discharge nomenclature with or without ST elevation was
standardized. All treatment decisions were made at dis-
cretion of treating physicians. In RENASICA tertiary hos-
pitals with capabilities for coronary arteriography, per-
cutaneous transluminal coronary angioplasty (PTCA) and
coronary artery bypass graft (CABG) surgery enrolled 90%
of the patients.

In this substudy, STEMI patients plus LBBB or RBBB were
compared in terms of in-hospital outcome and MACE (car-
diovascular death, recurrent ischemia and reinfarction).

Clinical and electrocardiographic criteria: 1) Charac-
teristics and definitions of STEMI patients in RENASICA Il
have been previously published,* 2) LBBB under universal
criteria with > 120 msc QRS duration. Exclusion criteria:
a) acute ischemia precipitated by anemia, hypertension,
heart failure or another secondary condition, b) well
identified previous BBB and pacemaker rhythm.

RBBB definition: QRS duration > 120 msc, with an rsr’,
rsR”in V, or V, leads, R wave notched in V, with prolonged
R wave peak time > 50 msc in V, and normal peak time
in V; and V, Leads DI and V, had to show a QRS complex
with a wide S wave > R duration or > 40 msc.5 ST segment
deviation was measured at maximum J point. Abnormal Q
waves were interpreted according to the European Society
of Cardiology / American College of Cardiology consensus.®

Statistical Analysis: To analyze the clinical charac-
teristics through non-parametric and parametric varia-
bles chi-squared test and Student t test were used. To
determine a normal or abnormal distribution, Wilcoxon
rank sum test was considered. To analyze the relationship
among mortality and mortality markers Pearson’s correla-
tion analysis was performed. Through univariate, logistic
and multivariate regression analysis, we examined the
relationship between variables for atherosclerosis (smo-
king habit, diabetes mellitus, systemic hypertension and
dislipidemia, etc.) and bad outcome (> 60 years of age,
diabetes mellitus, anterior or extensive infarct, LBBB,
ventricular dysfunction, and expulsion fraction < 40%)
with mortality. To evaluate the relationship between each
marker and other variables a multivariate Cox proportio-
nal hazard model was used. A p <0.05 was considered sta-
tistically significant. Data are presented in percentages,
mean standard deviation or median values, odds ratio
(OR) and confidence intervals 95% (Cl).

Results

RENASICA Il registry enrolled a total of 8098 patients,
4555 with final diagnosis of STEMI, of these; 4010 patients
without BBB (88%) and 545 patients with BBB (11.9%) were
analyzed in this sub-study (Figure 1). In this group, 318
(58.3%) had RBBB and 227 (41.6%) LBBB. Table1 shows
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STEMI p=4,555

BBB =545
(12%)

No BBB 17=4,010
88%)

Table 1. Demographic characteristics, acute myocardial infarction
location and Killip & Kimbal status.

RBBB =318
(58%)

STEMI= ST elevation acute myocardial infarction, BBB= bundle branch
block, RBBB= right bundle branch block, LBBB= left bundle branch
block

Figure 1. RENASICA Il Substudy patients recruited.

demographic characteristics in both groups, AMI location
and Killip & Kimbal status. Table 2 shows reperfusion
strategy and adjunctive treatment. Regarding age, major
risk factors, AMI location, clinical expression of left ven-
tricular dysfunction, reperfusion strategies and adjuncti-
ve treatment no statistical differences were observed. A
trend for male gender, incidence of anterior or inferior
AMI,; pharmacological or mechanical reperfusion was ob-
served in patients with RBBB compared to LBBB group.
Low use of reperfusion strategies and optimal treatment
was observed in both groups. In terms of mortality no
statistically significant difference was observed among
RBBB group compared with LBBB patients (20% vs. 18%, p
= ns). Among 4555 STEMI patients, 1685 (37%) were under
fibrinolytic therapy, the time to onset symptoms and drug
administration was < 2 hours in 31%, from 2 to 4 hours
in 36%, 4 to 6 hours in 19% and finally > 6 hours in 15%.
Primary or facilitated PTCA were performed in 15%. A lo-
gistic regression analysis performed to assess the effect
of independent variables on mortality while adjusting for
potentially confounding factors identified ECG findings as
in-hospital mortality predictors (Figure 2) including RBBB
(OR 1.70, 95% CI 1.19 - 2.4, p < 0.0003), LBBB (OR 1.7,
95% Cl 1.1 - 2.5, p = 0.007), AV block high-degree (OR
2.99, 95% ClI 1.9-3.1) and STEMI plus ST depression > 3
ECG leads (OR 3.43, 95% Cl 1.51 - 7.78, p = 0.003). Several
multivariate regression models were applied to identify
stronger correlation and a higher statistical significance
for mortality. In-hospital outcome and MACE are shown in
Figure 3. A high incidence of cardiovascular mortality and
MACE were observed in both groups.

Discussion

Our data show four important findings. First, in-hospital
outcome of STEMI patients with BBB was characterized
by a high mortality. Second, as compared with LBBB,
RBBB ECG finding was a mortality predictor too. Third,
focus in low use of reperfusion strategies and optimal
adjunctive treatment is mandatory. Fourth, this could be
the first evidence about the outcome of STEMI patients
complicated with BBB coming from a Mexican represen-
tative population.*

Variable RBBB(02)= S LBBB n= 227 (%) p<
ﬁi%gﬁfrs 66.7 67.3 ns
LBB(EZ';;)Z” Men 76 71 ns
Hypertension 55 59 ns
Hyperlipidemia 27 26 ns
Current Smoker 63 66 ns
Diabetes 48 47 ns
Previous AMI 32 35 ns
Anterior 32 23 ns
Inferior 23 16 ns
KK 74 74 ns
KKl 17 16 ns
KK Il ® ® ns
KK IV 4 4 ns

RBBB= right bundle branch block, LBBB= left bundle branch block,
AMI= acute myocardial infarction, ns= no significance

In the setting of STEMI, the clinical relevance of BBB
has been established before and after reperfusion era.” In
the Fibrinolytic Therapy Trialist’s,® the mortality with or
without thrombolysis was 19% and 24% respectively in the
first 35 days. The studies did not establish any distinction
between RBBB or LBBB and did not specify if BBB were
new or not. Different types of BBB occurring during the
initial hours of AMI with different prognostic implications
that is independent of other prognostic factors.

In our substudy, patients with RBBB had trend to major
incidence of anterior or inferior infarction compared to
LBBB group. In these patients ECG criteria for diagnosis of
STEMI with LBBB possibly were not used. An analysis based
on simple ST segment changes, may help identify patients
with acute myocardial infarction who can then receive an
appropriate reperfusion treatment .°

In the earliest phase of STEMI, independently of other
prognostic factors, several types of BBB occurred with di-
fferent prognostic implications. In our study it was not
possible to identify the new appearance of BBB. This
abnormal conduction disturbance in a patient with acu-
te chest pain is highly suggestive of infarction. Ischemic
changes superimposed on a pattern of chronic LBBB are
easy to recognize when a previous ECG is available for
comparison. The timely availability of a previous ECG,
however, is the exception rather than the rule. An impor-
tant issue of this study is that physicians at emergency
room department have to decide to administer appro-
priate reperfusion strategy on the basis of only the most
recent ECG.°

An interesting finding in this study was the relations-
hip among STEMI, RBBB and high incidence of MACE. Se-
veral anatomic conditions could explain this outcome. a)
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Table 2. Reperfusion strategy and adjunctive treatment in pa-
tients with right and left bundle branch block.

Variable RBBB n= 318 LBBB n= 227 ne
(%) (%)

Reperfusion

approach

Lytic 32 23 ns
Primary PTCA 23 20 ns
Adjunctive

treatment

Aspirin 88 89 ns
Clopidogrel 44 38 ns
UFH/LMWH 47/34 48/32 ns
Beta-blockers 51 51 ns
ACEI/ARB 64 59 ns
Statins 14 13 ns

RBBB= right bundle branch block, LBBB= left bundle branch block,
AMI= acute myocardial infarction, PTCA= percutaneus coronary angio-
plasty, UFH/LMWH = unfractionated heparin/ low molecular weigth
heparin, ACEl / ARB= angiotensin conversion enzyme inhibitors /
angiotensin receptor blockers, ns= no significance

Abnormal conduction disturbance traverses the interven-
tricular septum toward the cardiac apex; b) in anterior
acute myocardial infarction, the proximal occlusion of the
left anterior descending artery produces ischemia of the
septum and RBBB; c) sometimes, RBBB and LBBB divide
into multiple portions with an atrio-ventricular branch,
constituting a true bifascicular conduction abnormality,
with a distribution network of anterosuperior and central
fibers."® This variable anatomy in the conduction system
produces variations when ischemia or necrosis occurs and
causes conduction disturbances in STEMI, explaining the
variable incidences and prognostic meanings of the left
fascicular blocks occurring simultaneously to RBBB.!" The
contributions from the Mexican school of electrocardio-
graphy in the diagnosis of RBBB has been described in
three elegant terms: a) without “jumping-wave” pheno-
menon or minor grade block , b) with “jumping-wave”
phenomenon , and c) with limited “jumping-wave” phe-
nomenon or intermediate grade block. The last two ty-
pes are associated to ischemic conditions and dead septal
tissue.'2 13

In the present study patients with RBBB with anterior
location AMI had a trend to high in-hospital mortality com-
pared to LBBB patients. This mortality in STEMI and RBBB
may be explained by septal ischemia from a more proxi-
mal left anterior descending artery occlusion (before the

(OR1.7,CI1.1-25)
LBBB | ——J—

(OR1.7,CI11.1-24)
RBBB |——l—

(OR2.4,95%Cl1.9-3.1)
3%degreeAV | _pg—
block (OR3.43,95% CI 1.5 - 7.79, p <0.003)

ST Depresion in

>3 ECG leads
T T T T T 1
0.5 1.0 20 5.0 10 100

STEMI = ST elevation acute myocardial infarction, ECG= Electrocar-
diogram, LBBB = left bundle branch block, RBBB = right bundle branch
block, AV = atrio ventricular, OR = odds ratio, Cl = confidence interval

Figure 2. ECG findings and logistic regression in hospital mortality
predictors in ST elevation acute myocardial infarction.

%

W 1BBB H RBBB
25
20 18 20
10
6 6 7
In Hospital Recurrent Re-
Mortality Angina Myocardial
Infarction

* Pvalue=ns

MACE = major adverse cardiovascular events, LBBB = left bundle
branch block, RBBB = right Bundle branch block, ns = no significance

Figure 3. Outcomes and in hospital comparison of MACE in both
bundle branch block.

large septal branch). It is important to emphasize than
RBBB was a consistent risk marker, as strong as, LBBB for
in-hospital mortality. A wider QRS duration (= 160 msec)
during anterior STEMI and RBBB may reflect more exten-
sive ischemia in the conduction system; currently this
ECG finding has been used in the risk stratification.™ In
addition, the observed mortality rates in STEMI were hig-
her than expected and higher than reported previously,*
this was not unexpected since a substantial proportion of
patients had not access to reperfusion facilities. Left ven-
tricular dysfunction was the most important MACE and the
strongest mortality predictor, which is in line with the low
incidence of reperfusion approaches and possible long is-
chemia time. New pharmacological reperfusion directions
including FT bolus, as is currently used in several coun-
tries, might improve even further STEMI outcome. Cu-
rrent evidence to use an optimal treatment (clopidogrel,
enoxaparin and statins) was obtained after RENASICA. "7

Clinical Implications: Abnormal conduction disturban-
ces plus ST depression > 3 leads, in the setting of STEMI
allowed to identify a high risk group to in-hospital morta-
lity (Figure 2). Prompt recognition and reperfusion strate-
gies should improve survival. In addition, physicians have
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to have in mind that the timely availability of a previous
ECG is the exception rather than the rule. At emergency
room department, physicians in charge have to decide re-
perfusion strategies on the basis of only the most recent
ECG. Considering the significant proportion of patients
without any reperfusion strategy, new directions from the
Health System and Mexican Cardiology Society are requi-
red to improve quality of care.

Limitations: As in all clinical trials, a selection bias
could have occurred in RENASICA Il resulting in under-
representation of very high-risk patients, including tho-
se with RBBB accompanying anterior STEMI in the trial
cohort. In addition, the ECG interpretation was not per-
formed in all centers by experts in electrocardiography.
Thus, it is not possible to study the different types of
RBBB. As this was a transversal study, it was not possible
to identify if BBB was a new condition.

Conclusion

In STEMI RBBB was an independent predictor of high in-
hospital mortality and had at least the same risk implica-
tion than LBBB. Both should be considered in risk stratifi-
cation to identify high risk patients.

References

1. Norris RM, Croxon MS: Bundle branch block in acute myocardial
infarction. Am Heart J.1970;79:728-733.

2. Melgarejo A, Galcera J, Garcia A, et al. Incidencia, caracteris-
ticas clinicas y significacion pronostica del bloqueo de rama iz-
quierda asociado a infarto agudo de miocardio. Rev Esp Cardiol
1999;52:245-252.

3. Hindman MC, Wagner GS, JaRo M, et al. The clinical significance
of bundle branch block complicating acute myocardial infarc-
tion. Clinical characteristics, hospital mortality, and one-year
follow-up . Circulation 1978;58:679-688.

4. Castillo GA, Jerjes-Sanchez C, Martinez BP, et al. por los Investi-
gadores del Registro Nacional de Sindromes Coronarios Agudos II.
Registro Nacional de Sindromes Coronarios Agudos. RENASICA I1.
Arch Cardiol Mex 2005;75:56-519.

5. Willems JL, Robles de Medina EO, Bernard R, et al. Criteria for
intraventricular conduction disturbances and pre-exitation:
World Heart organization / International Society and Federation
for Cardiology Task Force. J Am Coll Cardiol. 1985;5:1261-1275.

6. The Joint European Society of Cardiology / American Colle-
ge of Cardiology Committee Myocardial Infarction Redefined:

10.

11.

12.

13.

14.

15.

16.

17.

a consensus document for the Joint European Society of
Cardiology/ American College of Cardiology Committee for
the redefinition of Myocardial infarction. J Am Coll Cardiol.
2000;36:959-969.

Sgarbossa EB, Pinski SL, Topol EJ, et al, for the GUSTO Inves-
tigators. Acute myocardial infarction and complete bundle
branch block at hospital admission: clinical characteristics
and outcome in the thrombolytic era. J Am Coll Cardiol
1998;31:105-110.

Wong CK, Stewart RA, Gao W, et al. For the Hirulog and Early
Reperfusion or Occlusion (HERO-2) Trial Investigators. Prognostic
differences between different types of bundle branch block du-
ring the early phase of acute myocardial infarction: insights from
the Hirulog and Early reperfussion or Oclussion (Hero-2) trial. Eur
Heart J 2006;27:21-28.

Sgarbossa EB, Pinski SL, Barbagelata A, et al. for the GUSTO
Investigators. Electrocardiographic diagnosis of evolving acu-
te myocardial infarction in the presence of left bundle-branch
block. N Engl J Med 1996;334:481-487.

Rubart M, Zipes DP. Genesis of cardiac arrhythmias: electro-
physiological considerations. In: Zipes DP, Libby P, Bonow RO,
Braunwald E. editors. Braunwald’s Heart Disease: A Textbo-
ok of Cardiovascular Medicine. 7" ed. Philadelphia, Pa: Saun-
ders;2005:653-688.

Ricou F, Nicod P, Gilpin E, et al. Influence of right bundle branch
block on short- and long- term survival after acute anterior myo-
cardial infarction. J Am Coll Cardioll 1991;17:858-863.

De Micheli A, Medrano GA. Enfoque electrofisiologico del diag-
nostico de bloqueos ventriculares derechos no complicados y
complicados. Arch Inst Cardiol Mex 1996; 66:269-281.

De Micheli, Aranda A, Medrano GA. Aspectos eléctricos de la
asociacion de miocardio inactivable y bloqueos tronculares de
grado intermedio. Arch Cardiol Mex 2007;77:67-73.

Wong CK, Wanzhen G, Ralph AH, et al. On behalf of Hero 2
Investigators. Risk stratification of patients with acute anterior
myocardial infarction and right bundle branch block. Importance
of QRS duration and early ST segment resolution after fibrino-
lytic therapy. Circulation 2006;114:783-789.

Sabatine MS, Cannon CP, Gibson CM, et al. for the CLARITY-TIMI
28 Investigators. Addition of clopidogrel to aspirin and fibrino-
lytic therapy for myocardial infarction with ST-segment eleva-
tion. N Engl J Med 2005;352:1179-1189.

Antman EM, Morrow DA, McCabe CH, et al. for the EXTRACT
- TIMI 25 Investigators. Enoxaparin versus unfractionated he-
parin for ST - elevation myocardial infarction. N Engl J Med
2006;354:1477-1488.

Cannon CP, Braunwald E, McCabe CH, et al. for de Pravastatin
or Atorvastatin Evaluation and Infection TIMI 22 Investigators.

Intensive versus moderate lipid lowering with statins after acute
coronary syndromes. N Engl J Med 2004;350:1495-1504.



