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Objective - To analyze the incidence of intraventricu-
lar and atrioventricular conduction defects associated
with acute myocardial infarction and the degree of in hos-
pital mortality resulting from this condition during the era
of thrombolytic therapy.

Methods — Observational study of a cohort of 929
consecutive patients with acute myocardial infarction.
Multivariate analysis by logistic regression. Was used.

Results — Logistic regression showed a greater in-
cidence of bundle branch block in male sex (odds ratio =
1.87,95% CI = 1.02-3.42), age over 70 years (odds ratio =
2.31,95% CI = 1.68-5.00), anterior localization of the
infarction (odds ratio = 1.93, 95% CI = 1.03-3.65). There
was a greater incidence of complete atrioventricular
block in inferior infarcts (odds ratio = 2.59, 95% CI 1.30-
5.18) and the presence of cardiogenic shock (odds ratio =
3.90, 95% CI = 1.43-10.65). Use of a thrombolytic agent
was associated with a tendency toward a lower occurren-
ce of bundle branch block (odds ratio = 0.68) and a grea-
ter occurrence of complete atrioventricular block (odds
ratio = 1.44). The presence of bundle branch block (odds
ratio =2.4595%, CI = 1.14-5.28) and of complete atrio-
ventricular block (odds ratio = 13.59, 95% CI = 5.43-
33.98) was associated with a high and independent proba-
bility of inhospital death.

Conclusion — During the current era of thrombolytic
therapy and in this population, intraventricular disturban-
ces of electrical conduction and complete atrioventricular
block were associated with a high and independent risk of
inhospital death during acute myocardial infarction.

Keywords: Bundlebranch block, completeatrioventricu-
lar block, thrombolysis
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Studiesfromthe prethrombolytic erahave shownthat
intraventricular and atrioventricular conduction defects
wereassoci ated with agreater inhospital morbidity and mor-
taity in patientswith acute myocardial infarction *°.

Theimpact of thrombolytic therapy on acute myo-
cardial infarction mortality hasbeen widely confirmed by
scientificevidence. Y et, themgjority of controlled clinical
studiesonthrombolysisdo not refer to theincidence of and
mortality from atrial andinterventricular conduction distur-
bances; few studies explicitly compare these variables
between pre- and postthrombolytic therapy eras®’. A few
literature reports have suggested that reperfusion of an
artery related to the infarction can lower the incidence of
conduction disturbances, because thrombolysis decreases
the size of the infarction®; others have suggested that the
appearance of complete atrioventricular block may besig-
naling successful reperfusion®. However, theprognosisas-
sociated withintraventricular and atrioventricular conduc-
tion disturbances hasbeen viewed with reserveduring this
eraof thrombolytic therapy 1012,

InBrazil,information on thisthemeisscanty . Aiming
at theimprovement of knowledge about thisissue, thepre-
sent study hasthe objective of describing intraventricular
and atrioventricular conduction disturbancesin acute myo-
cardial infarctioninapublic coronary unitin Rio de Janeiro
inthethrombolytic era, aswell astheassociatedinhospital
mortality.

Methods

Thehospital phase of acohort of 929 consecutive pa-
tientswith acute myocardial infarction admitted between
1987 and 1992 to the coronary unit of the Public Servants
Hospital of the State of Rio de Janeiro wasstudied.

Acutemyocardial infarction wasdiagnosed ontheba-
sisof thetriad of clinical history, new el ectrocardiographic
dterations, and cardiac serumenzymelevels. Diagnostic cri-
teriahave been reported el sewhere*1s,

The following conduction disturbances were analy-
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zed: any degree of right branch block; any degree of |eft
branch block; left anterior hemiblock, posterior hemiblock;
Mobitz 1% and 2™ degree atrioventricul ar block, and 3" or
compl ete atrioventricular block. For right and left branch
block and complete atrioventricular block, the diagnostic
criterionwasel ectrocardi ographic asproposed by the New
York Heart Association (NYHA) *andfor thesubdivisions
of theleft branch, criteriaused werethose of Rosenbaum et
al. %Y, Thesamediagnogtic criteriawerefollowed througho-
ut the period of study.

For statistical analysis, ¢, Fisher’s exact test, odds
ratio cal culations, and 95% confidenceintervals(Cl) were
used. Logistic regression was used for multivariate analy-
sis. P values higher than 0.05 were considered nonsigni-
ficant.

Results

Of 929 cases, 644 (69.3%) weremen and 285 (30.7%)
werewomen; theaverageagewas59.9+15.2 years. Infarcts
wereanteriorin47.7%, inferiorin47.9%, andnonQwavein
6.4% of the patients. Intravenous thrombolysis was
performedin 179 (19.3%) cases. Streptokinasewasusedin
63.6% of thecases; rt-PA in 36.4%. Thethrombolysisproto-
col used wasthat of The Consensusof the Brazilian Society
of Cardiology 8, noting that at the period studied, rt-PA
accel erated infusion was not yet being used.

The percentage of thrombolysisincreased during the
period studied: in 1987, theyear of the establishment of the
thrombolysisprogram, it waslowest at 3.6%; in 1988itin-
creased to 10.7%, and from 1989 on it was aways above
25%, oscillating between 25.5 and 34.6% of thepatientswith
acutemyocardial infarct admitted to the coronary unit. The
maxi mum percentagewasreachedin 1990. Itisworth poin-
ting out that from 1989 on, loss of the opportunity to per-
formthrombolysisin caseswherethiswasindicated wasan
exceptional occurrence, being actually used as a sentinel
for the evaluation of the assistance rendered by the unit.
Thus from 1989 onwards, the fluctuation observed in the
percentage of thrombolysistherapy used wasbasically at-
tributed to avariation in the profile of the cases admitted.
Themost frequent cause of the nonperformance of throm-
bolysiswasthe high time (above 12h) of infarct evolution
that wasrelated mainly to the attended patient’ sprofile.

Cases not receiving thrombolytic agents underwent
conventional trestment, including aspirin, beta-blockers, ni-
trate, and heparin, counterindications being respected.
Patientswho underwent thrombolysi sreceived coadjutant
therapy, intravenously in the case of heparin, and subcuta-
neously in the case of streptokinase. The use of angioten-
sin-converting enzymeinhibitorshad not becomeroutineat
thetimeof thisstudy.

Inhospital mortality of the cohort studied was 12.6%
(117 cases).

Tablel showstheincidenceof and degreeof inhospital
mortality associated with varioustypesof intraventricular
and atrioventricular block. Association of bundle branch
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block alsoisspecified; inother cases, bundlebranch block
wasanisolated event. During the evol ution of some cases,
the same patient experienced 2™ degree atrioventricular
block with completeatrioventricular block or bundlebranch
block and completeatrioventricular block (Tablel).

When considering any right bundle branch block,
whether i sol ated or associated with hemibl ock, theinciden-
ceratio was of 5.1%. The category “any bundle branch
block” refersto any type of bundle branch block (right or
left) associated or not with hemiblock. Twenty additional
cases of anterior left isolated hemiblock (2.2% incidence)
withthree (15%) fatalitieswereobserved.

I nformation onthebeginning of theblock wasobtained
in832(89.6% of thecases); 76.3% wereacute, 14.8%preexis
ting, andin 8.9%thedateof onset wasindeterminate. All cases
of completeatrioventricular block wereacute(Tablell).

Tablelll presentsthe incidence of different types of
block according tothelocalization of theinfarct. Associa
tion of intraventricular block with theanterior localization
and of theatrioventricular block with theinferior localiza-
tion, respectively, was observed. Theincidence of left
bundle branch block tended to be greater in acuteinferior
myocardial infarction, although this correlation was not
significant, possibly because 21.1% of the left bundle
branch blockswerepreexisting.

Tablelll does not include cases of acute myocardial
infarction of thetypewithout Q, described bel ow, withtheir

Table I — Incidence and mortality of block in 929 cases of acute
myocardial infarction

Block Incidence Mortality
n % n %

RBB+LAHB 28 3.0 9 32.1
LBB 21 2.3 8 38.1
RBB* 14 1.5 3 214
RBB+PHB 5 0.5 2 40
Any branch block 68 7.3 22 324
CAVB 42 4.5 19 452
AVB 2% Mobitz | 17 1.8 2 11.8
AVB 2¢ Mobitz I 3 0.3 1 33.3

! |solated; RBB- right branch block; LAHB- left anterior hemiblock;
LBB- left branch block; PHB- posterior hemiblock; CAVB- complete
atrioventricular block; AVB- atrioventricular block.

Table II — Percentage distribution at the beginning of acute
myocardial infarction block

Beginning of block

Block Acute Previous Indeterminate
RBB 50.0 214 28.6
RBB+LAHB or PHB 57.1 25.0 17.9
LBB 57.9 211 211
CAVB 100 0 0

Any above block 76.3 14.8 8.9

RBB- right branch block; LAHB- left anterior hemiblock; LBB- Ieft branch
block; PHB- posterior hemiblock; CAVB- complete atrioventricular block;
AVB- atrioventricular block.
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Table III - Incidence of block according to the localization of the
acute myocardial infarction

Block Anterior (%) Inferior (%) P
n=425 n=394

RBB + LAHB 6.4 0 0.001
RBB* 2.1 11 NS
LBB 1.9 25 NS
RBB + PHB 0.7 0.5 NS
Any branch block 111 4.0 0.002
CAVB 2.6 6.7 0.009
AVB 2¥ Mobitz | 0 3.8 0.001
AVB 2¢ Mobitz I 0.2 0.5 NS

1|solated; RBB- right branch block; LAHB- left anterior hemiblock;
LBB- left branch block; PHB- posterior hemiblock;

CAVB- complete atrioventricular block; AVB- atrioventricular
block.

respective incidences: right branch block + left anterior
hemiblock — 1 case (1.7%); left branch block — 2 cases
(3.4%); completeatrioventricul ar block—1 case(1.7%).

The change of the occurrence of block in the popu-
lation studied was analyzed next, using the multivariate
logistic model. Table IV showsthe odds ratio adjusted by
the occurrence of any branch block (left or right branch
block, associated or not to hemiblock), in alogistic model
withaP=0.0001 (-2L OG L) adjustment and aconcordanceof
65.4%. Inview of thereduced number of eachisolated type,
grouped analysis of branch block was chosen. Thefollo-
wing were among the variabl es studied that had indepen-
dent, significant association with a greater occurrence of
branch block: patient over 70 yearsof age; anterior localiza
tion of the acute myocardial infarction and heart failure
(defined by classes Killip 11, 111 or 1V) in acute phase.
Reference categorieswere, respectively: ageequal toor less
than 70 years, other localization of the acute myocardial
infarction, and absenceof heart failure(Killip1). Compared
withmales, thefemal eshad alower significant chanceof the
occurrence of bundlebranch block.

TableV providesan analysis of the chance of the de-
vel opment of completeatrioventricular block, estimated by
thelogistic model with adjustment at P=0.0001 (-2LOGL)
and 64.8%, for somevariables. Significant positiveassocia-
tionswith the devel opment of atrioventricular block were
inferior localization of the infarction and the presence of

Table IV — Risk of occurrence of bundle branch block estimated
by odds ratio adjusted by the logistic model

Variable Odds 95% CI Limits P
ratio Inferior Superior
Female Sex 0.54 0.29 0.98 0.04
Age >70 years 231 1.33 4.04 0.003
Anterior wall 2.90 1.68 5.00 0.0001
HF(Killipll to IV)  1.93 1.03 3.65 0.04
Recurrent ischemia  1.71 0.68 4.29 NS
Thrombolysis 0.68 0.32 1.44 NS

HF- Heart Failure; CI- confidence interval.

Table V - Risk of development of complete atrioventricular
block estimated by odds ratios adjusted by the logistic
model

Variable Odds 95% CI Limits P

ratio Inferior Superior
Femalesex 0.65 0.30 1.41 NS
Age >70 years 1.50 0.71 3.16 NS
Inferior wall 2.59 1.30 5.18 0.007
Killip 1 or 111 0.41 0.09 1.89 NS
Cardiogenic shock 3.90 1.43 10.65 0.008
Recurrent ischemia 1.82 0.66 5.04 NS
Thrombolysis 1.44 0.67 3.06 NS
Cl- confidence interval; NS- non- significant.

cardiogenic shock (major oddsratio). Inthismodel, theas-
sociation of ventricular dysfunction with complete atrio-
ventricular block wasexpressed by the presenceof Killip 1V
(cardiogenicshock); Killip!1 or 11 did not haveasignificant
association with the occurrence of complete atrioventri-
cular block.

Table VI showsnonadjusted oddsratiosof variousty-
pes of block relative to the absence of any one of them, ta-
king thereference category into account. Themortality rate
of caseswithout any of the referred blockswas 9.4% (75
deathsin 979 casesof acutemyocardial infarction, without
any type of block).

Mortality dueto completeatrioventricular block asso-
ciated with anterior |ocalization of theacutemyocardial in-
farctionwassignificantly higher than that associated with
theinferior wall, although both were high: 90% vs. 31%,
P<0.005.

TableVII providesananaysisof theadjusted chance
of inhospital death associated with different typesof block,
estimated by thelogisticmode!, including asvariables, sex,
age, localization of the acute myocardial infarction, heart
failure, cardiogenic shock, atrial fibrillation, ventricular ta-
chycardia, ventricular fibrillation, right ventricular infarc-
tion, pericarditis, recurrentischemia(clinical or el ectrocar-
diographic criteria), and use of athrombolytic agent. L eft

Table VI - Nonadjusted risk of inhospital death iated te with
acute myocardial infarct block (category of reference: absence of
any block)

Block Odds 95% CI Limits P
ratio Inferior Superior

LBB 5.92 2.17 15.90  0.0005
RBB+LAHB 4.56 1.84 11.10 <0.0001
RBB! 2.63 0.57 10.44 NS

Any branch block 2 441 2.43 7.97 <0.0001
AVB 2% Mobitz | 1.28 0.14 5.69 NS

CAVB 7.95 3.94 16.01 <0.0001
Any block 22 4.49 2.84 7.11  <0.0001

RBB- right branch block; LAHB- left anterior hemiblock; LBB- left
branch block; PHB- posterior hemiblock; CAVB- complete atrioventri-
cular block; AVB- atrioventricular block. * Isolated. 2 Includes 5 cases
de RBB+PHB. *Includes 3 cases of AVB 2 Mobitz I1.
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Table VII - Risk of inhospital death associated with acute myocardial
infarct block estimated by the logistic model

Block Odds ratio  95% Cl Limits P
adjusted Inferior  Superior

LBB 2782 0.87 10.87 0.08
RBB+LAHB 1702 0.16 17.69 NS
RBB! 1.382 0.32 5.93 NS
AVB 2 Mobitz | 0.29# 0.05 1.78 NS
CAVB 13582 5.43 33.98 0.0001
Any branch block 2 245° 1.14 5.28  0.0001
Any block 23 3.98¢ 2.23 7.09  0.0001

RBB- right branch block; LAHB- left anterior hemiblock; LBB- left branch
block; PHB- posterior hemiblock; CAVB- complete atrioventricular block;
AVB- atrioventricular block. * Isolated; ? Includes 5 cases of RBB+PHB; 2
Includes 3 cases of AVB 2™ Mobitz Il. 2Odds ratio resulting from 1% model.
Odds ratio resulting from 2¢ model. © Odds ratio resulting from 3¢ model.

anterior hemiblock, not specifiedinthat table, wasassocia-
tedwith nonsignificant oddsratio of 0.98 (95% Cl=0.21, at
464).

Table VIl provides asummary of the results of three
logistic models, differing merely by thegrouping or not of
the varioustypes of block. The model that included each
block inadiscriminatemanner had aconcordanceof 87.2%.
Themode that considered branch blockadeasagroup (any
branch block) had aconcordance of 87.1%. Themodel that
included any form of block had aconcordanceof 83.1%and
approached cases with branch or atrioventricul ar block.
The grouped analysis of block of the last two modelswas
performed to potentiate statistical significance, because
the frequency of some types of block was|ow. The odds
ratio adjusted for eachtypeof block presentedinthe Table
Vllisestimatedinrelationtothereferencecategory ineach
case, the absence of the block under consideration, other
variablesincluded in the model being kept under control,
namely: sex, age, localization of theacutemyocardid infarc-
tion, left ventricular insufficiency, shock, atrial fibrillation,
ventricular tachycardia, ventricular fibrillation, right ventri-
cular infarction, pericarditis, recurrent ischemia, and use of
athrombolytic agent.

Discussion

A historical series®®™ of 250 patientswith acute myo-
cardial infarctionadmitted consecutively during the erabe-
forethrombol ytic therapy, to the coronary unit of ahospital
in RiodeJaneiro showed ahigher incidence of |eft (9.2%)
andright (6.4%) bundlebranch block, right branch block +
anterior left branch hemiblock (3.2%), and complete
atrioventricular block (5.2%) than that reportedinthepre-
sent study; the difference was statistically significant for
intraventricular block. Studies®® from the prethrombolytic
era, report atrioventricular 2™ and 3 degreeblock in 19% of
acuteinferior myocardial infarctions. Althoughintheseca-
ses, block in general isreversed by medical therapy, it has
been associated with greater mortality, apparently related to
amore extensive infarction and to greater left and right
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ventricular dysfunction*®. It isstill not clear how throm-
bolytic therapy affectsthe incidence and prognostic im-
plicationsof atrioventricular block, which complicatesacute
inferior myocardial infarction %,

Some researchers have suggested that cardiac block
following thrombolysiscould beanindicator of successful
reperfusion; Verstraete et a ° found a nonsignificant ten-
dency to higher ratiosof 2™ and 3" degreeatrioventricular
block associated with rt-PA (8%) versus streptokinase
(2%). They arguedthat thesecould berelated tothemorera:
pid rate of reperfusion in the first situation. On the other
hand, because thrombolysisisisableto reducethe size of
theinfarction, it might be expected that such therapy de-
creasestheincidenceof block and the high associated mor-
tality 8.

TheGUSTO study (41,021 patients) reported alower
rateof incidenceof atrioventricular block of the2™and 3™
degreesinthet-PA grouprelativeto streptokinase (7.3%vs
9.1%, P<0.001). The published study discussed the hypo-
thesisthat rapid restoration of myocardia blood flow can
improvemorbidity: thegreater efficiency for reaching paten-
cy of theartery related to theinfarction of theaccel erated t-
PA schemeiswell documented 2.

On the other hand, the GISSI-2 study of 12,4900 pa-
tientsdid not find asignificant difference between compl ete
atrioventricular block inthet-PA group (5.1%) versusthe
streptokinasegroup (5.5%) Z.

The GISSI-1 study % reported similar incidences of
completeatrioventricular block inthe streptokinase group
(5%) and nonthrombol yti c-treated control s (5.7%), respec-
tively; this study was one of the few to have explicit inci-
dencesin control and treated groups.

Clemmensenet d. #found 13% of compl eteatrioventri-
cular block in 373 acuteinferior myocardia infarction pa-
tients who underwent reperfusion therapy in the TAMI
study, an incidence similar to that related for astudy %
using thrombolytic therapy. These patientswith complete
atrioventricular block had higher ratios of morbidity and
mortality relativeto thosewithout block. Thedevel opment
of completeatrioventricular block wasanimportant inde-
pendent predictor of inhospital death; although the acute
patency ratiosof theartery relatedtotheinfarct weresimilar
in caseswith or without compl eteatrioventricular block: the
reoclusion ratio of thisartery was greater in block cases
(29%vs16%, P=0.03).

Inamulticenter study 7, comparing two cohortsof ca-
ses of acute myocardial infarction of the prethrombolytic
(n=7,788) and thrombolytic (n=300) eras, Harpaz et al.
described asignificantly lower incidence of completeatrio-
ventricular block inthelatter (3.7%vs. 5.3%). Neverthel ess,
multivariateanalysisshowed that theincidence of complete
atrioventricular block was not reduced by the use of a
thrombolytic agent and that al so thrombolysiswasaninde-
pendent factor for a greater risk of the development of
complete atrioventricular block (odds ratio=2.06). Other
factorsassociated, in anindependent manner, with therisk
of complete atrioventricular block were advanced age,
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feminine sex, inferior localization of the infarction, and
ventriaular dysfunction (expressadby Killipclass? 11).

On comparison with the study of Harpaz et al.” our
resultsshowed ahigher incidence of complete atrioventri-
cular block (4.5%) with thrombolytic therapy, and agreed
regarding asignificant associationwithinferior localization
of theinfarction and ventricular dysfunction; in regard to
the use of thrombolytic drugs, Harpaz et a. only showed a
nonsignificant tendency toward apositiveassociation with
complete atrioventricular block. Both studies showed that
mortality associated with the development of complete
atrioventricular block remained high with thrombolytic
therapy.

A hypothesis presented by Harpaz et al. wasthat pa-
tientswith agreater extension of lack of ST level would have
agreater probability of receiving thrombolyticsaswell as
having alarger infarction and agreater probability of deve-
loping compl eteatrioventricular block 7.

Reportsof branch block withthrombolytictherapy are
even scantier and aregenerally limitedtothecharacteristics
of the electrocardiogram required during hospitalization.
Melgargjo-Morenoet a. inamulticenter study of 1238 con-
secutive casesof acutemyocardial infarction*described a
10.9%frequency of right branch, isol ated or associated with
hemiblock; 37.8% of theblockswereacute, 34.1% previous
toacutemyocardia infarction, and 26.1% of indeterminate
duration. In our study, the frequency of all forms of right
branch block (isolated or associated) was smaller (5.1%),
withahigher proportion of acuteblock (54.6%) and alower
proportion of previousoccurrence (19.1%). That multicen-
ter study showed that the presence of right branch block
was an independent indicator of worse diagnosis concer-
ninginhospital mortality and follow-up during thefirst year.

Melgarejo-Morenoet al. #®inanother study described
anincidenceof 3.3% of |eft branch block inacutemyocardia
infarction, slightly higher thanthat observedinthe present
study (2.3%).

Newby et d. °in 681 patientsrecruitedin TAMI-9and
Gusto-1, monitored by Holter, described ageneral inciden-
ceof any right branch block (isol ated or associated) of 13%,
left branch of 7%, and alternating of 3.5%. Patientswith [ eft
branch block showed lower g ection fraction, higher CPK
peaks(p<0.001), and greater vessel involvement (p<0.02)
compared with thosefree of block. Compared with our re-
sults, thehigher frequency of the branch block observed by
these authors may be connected to the use of Holter moni-
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toring; only 22.4% of the cases of branch block described
were persistent. In their study, the presence of persistent
branch block wasal so shown to beapredictor of high mor-
tality compared with tetransitory or absent block.

In the present study, the percentage of use of throm-
bolysiswaslow. Harpaz et a. “reported use of 47.5%, Mel-
garejo-Moreno et al. 12 mentioned 55%. Despitethesedif-
ferencesintheuseof thrombolysis, our resultsagreed with
those cited concerning a more reserved prognosis of pa-
tientsevolvingto branch or compl eteatrioventricular block.
Regarding incidence, the most marked differencewasdue
to the higher occurrence of right branch block shown by
Melgarejo-Morenoetal. .

Many authorsrefer to thethrombolytic eraashaving
beeninitiated by theintroduction of intravenousthrombo-
lysis; variationsin the percentage use of thistherapy have
been described worldwide. A multicenter North American
study reported use of only 30% %", an English one of 48% %,
Another aspect to be considered is the incorporation of
other pharmacol ogical and non-pharmacological interven-
tionsin present treatment of myocardial infarction; thiscer-
tainly introducesan additional factor of complexity intothe
analysis of the so-called thrombolytic era; it deserves
further investigation.

In conclusion, for the population studied during the
thrombolytic era, the observed frequency of intraventricular
conduction disturbancewas|ower thanthat reported by the
samecoronary unitinstudiesinthe prethrombolyticera.

Thelogistic regression showed agreater probability of
theincidence of bundle branch block associated with the
malesex, withageaboveover 70withanteriorinfarct localiza
tion, and withleft ventricular insufficiency. Variablesassocia-
ted with a greater incidence of complete atrioventricular
block wereinferior |ocalization of theinfarctionand presence
of cardiogenic shock. The percentage of use of thromboly-
ticswaslow over theperiod of study (19.3%) and associated
with anonsignificant tendency towardsal ower occurrenceof
bundle branch block and a higher occurrence of complete
atrioventricular block.

In summary, both the presence of bundle branch block
aswd| asof completeatrioventricular block were associated
withahighandindependent probability of inhospital deathin
amultivariatemodel that included the use of thrombolytics.
Therefore, intraventricular conductiondisturbances(anayzed
asagroup) and complete atrioventricular block remainim-
portant predictorsof apoor proghosisinthethrombolyticera.
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