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Significance of initial ST segment changes for
thrombolytic treatment in first inferior myocardial

infarction
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Abstract

Objective—To evaluate the benefit to risk
ratio of thrombolytic treatment in
patients with small inferior acute myo-
cardial infarction (AMI). Controlled
studies relating the benefit from throm-
bolysis with initial electrocardiographic
features are scarce and of limited sample
size.

Design—Retrospective study of 728
patients with a first inferior AMI of six

hours’ duration from the Intravenous
Streptokinase in  Acute Mpyocardial
Infarction (ISAM) study comparing

streptokinase with placebo stratified by
the initial sum ST segment elevation
(ZST) of 0:8 mV or less and greater than
0-8mV, and 636 patients from the
International Joint Efficacy Comparison
of Thrombolytics (INJECT) trial compar-
ing double blind streptokinase with
reteplase stratified by either ZST or the
presence of precordial ST segment
depression.

Results—ISAM study patients with an
EST of greater than 0-8 mV had a signifi-
cant mortality benefit from streptokinase
throughout six years, while those with an
IS8T of 0:8 mV or less showed a trend to
higher mortality at six months (6:3%
streptokinase v 5:1% placebo). Despite
significantly smaller infarcts and fewer
clinical complications in patients with an
EST of 0:8 mV or less (ISAM and INJECT)
or the absence of precordial ST segment
depression (INJECT) thrombolytic treat-
ment was associated with higher early
mortality than in those with initially
larger ST segment deviations.
Conclusion—Thrombolytic treatment in
patients with inferior AMI presenting
with larger ST segment deviations is asso-
ciated with improved survival throughout
six years. The risk to benefit ratio, how-
ever, in terms of early mortality in
patients who have an XST of 0-8 mV or
less and no precordial ST segment
depression may be unfavourable,
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Thrombolysis is claimed to be the treatment of
choice for patients with acute myocardial
infarction (AMI) of less than 12 hours dura-

tion presenting with ST segment elevation on
their admission electrocardiogram (ECG),
irrespective  of the site of infarction.!?
Mortality benefit in patients with inferior AMI
is less, however, than in those with anterior
AMI, and there is conflicting evidence regard-
ing the efficacy of reperfusion treatment in
patients with small inferior AMI.> " Inclusion
of these low risk patients in thrombolytic trials
may be a major reason why the benefit of
thrombolytic treatment in patients with infe-
rior AMI has been less dramatic than in those
with anterior AMI®

Placebo controlled studies to clarify the pre-
cise indication for thrombolytic treatment in
patients with inferior AMI are now unethical,
and former controlled studies are scarce and
limited by the small sample sizes.” ® In the pre-
sent study darta from the Intravenous
Streptokinase in Acute Myocardial Infarction
(ISAM) study® dataset, which provides a large
well characterised cohort of patients, in whom
initial ST segment elevation was measured,
were reanalysed. Precordial ST segment
depression was not measured in the ISAM
study. Therefore, to bring the placebo con-
trolled results on the inital sum ST segment
elevation (EZST) inte relation with precordial
ST segment depression, patients randomised
in the recent International Joint Efficacy Com-
parison of Thrombolytics (INJECT) trial,
were also reanalysed with stratification to both
initial £ST" and presence of precordial ST seg-
ment depression.'”

Methods

PATIENTS

The series comprised 728 patients from the
ISAM study and 636 from the INJECT trial
ECG substudy with a first inferior AMIL
Patients older than 75 years in the ISAM
study were excluded, while the INJECT trial
was without an age limit. Each study was mul-
ticentre and double blind; the ISAM study
compared streptokinase 1-5 MU with placebo,
and the INJECT trial compared reteplase, 10
+ 10 MU double bolus administration, with
streptokinase. Patients presenting within six
hours of the onser of symptoms in whom ST
segment elevations of at least 0-1 mV in two
limb leads or -2 mV in two contiguous chest
leads were present were eligible,

ELECTROCARDIOGRAPHIC ANALYSIS

ST segment elevation was measured with lens
intensified callipers to the nearest of 0-025 mV
20 ms after the end of QRS complex with PR
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segment as the baseline, As in other studies™®
ST was calculated from leads II, III, aVF,
V5, and V6. In the INJECT rrial substudy,
EST segment depression in leads V1-V4 was
also measured. In accordance with other
authors,” significant precordial ST segment
depression was defined as 0-1 mV or more in
at least two of leads V1-V4.

ENZYME ANALYSIS

In the ISAM study, serum activity of creatine
kinase (CK) iscenzyme, MB fraction, was
measured at two hour intervals. The enzyme
infarct size was calculated from the area under
the curve. In the INJECT trial, peak serum
activity of creatine kinase isoenzyme was mea-
sured in the participating hospitals and is
expressed as a fraction of the upper normal
limit of the different methods used.

QUANTITATIVE ANGIOGRAPHIC ANALYSIS

In the ISAM study, cardiac catheterisation
and angiography were performed one month
after infarction. The ejection fraction was cal-
culated from an angiogram in a 30° right ante-
rior oblique projection according to the area
length method. Regional wall motion abnor-
malities were analysed in angiograms per-
formed in the 30° right anterior oblique and
60° left anterior oblique projection, and calcu-
lated in sguare units as “regional dyssynergic
area” (DA). Briefly, the end diastolic and end
systolic silhouertes were superimposed and
divided into 48 segmental radii. The area
between radii shortening by less than two stan-
dard deviations (SD) and the 2 SD range for
systolic shortening in healthy individuals were
considered as the DA,

STATISTICAL ANALYSIS

Two sample comparisons were performed
using the two sided Mann-Whitney U test for
continuous variables and Fisher’s exact test for
dichotomous variables. Survival curves were
estimated according ro Kaplan-Meier and com-
pared using standardised log rank tests.

Two different methods were applied to esti-
mate the dependence of six month mortality on
increasing XST for different treatment groups.
Cox regression analysis was used with the
placebo or streptokinase treatment and EST
elevation. This model assumes that the hazard
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of dying is proportional to the ZST elevation in
each treatment group, resulting in a global
function of a type that is defined by the model.
The significance of interaction terms—that is,
the existence of different dependence functions
in different treatment groups, can be tested
within this model.

A moving average technique that is fairly
common in time series analysis was used to
detect deviations from the linear Cox model.
First, discrete six month mortalities were calcu-
lated for intervals in steps of 0-1 mV. Second,
weighted averages of the discrete mortalities
were applied using a triangular weight funcrion
averaging over nine adjacent classes to achieve
local smoothing of the crude mortality values.
Ascending or descending trends in mortality
were expressed by non-parametric rank biserial
correlations 7, according to Glass,!! which can
be tested with the Mann-Whitney U statistical
test. The correlation coefficient and the corre-
sponding P value can be interpreted in the same
way as the Pearson correlation coefficient with
P value for continuous variables.

Results

CUT OFF POINT FOR LACK OF MORTALITY
BENEFIT

Figure 1A (Cox regression analysis) and 1B
(weighted averages) show six month mortality
with the two applied estimation methods plot-
ted by steps of increasing levels of ZST on the
baseline ECG for the ISAM patients (376 allo-
cated to streptokinase and 352 1o placebo) and
INJECT trial patients with a first inferior AMI.
In both models, patients in the ISAM study
given placebo showed a continuous increase in
mortality. In contrast, the curves for strepto-
kinase treated patients were flar with some
trend to lower mortality at higher ZST. The
interaction term of the Cox model was signifi-
cant (2P = 0-025, fig 1A) as was the rank cor-
relation %, = 0:23 (P = 0:029 one sided, fig
1B) for the ISAM study placebo group, while
the rank correlation in the ISAM streptokinase
group was not significant (5, = —0-02). In the
INJECT trial, the mortality curves for patients
randomised to thrombolytic treatment with
either streptokinase or reteplase were also flat
like those for the ISAM study streptokinase
group (figs 1A and 1B).
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Plats showing six month mortalivy with increasing XST segment elevation on the baseline electrocardiogram tn 352 parients allocated 1o placebo

and 376 given streptokinase (STK) in the ISAM study by (A) Cox regression analysis and (B) the moving averages technigue. (B) The mortality curves
cross betwoeen (48 and 0-9 mV (arrow). For comparison six wmonth mortaliey for 636 patients of the INTECT trial who recetved thrombolvitic trearment
(reteplase (r-PA) or streprokinase) arve displayed in each figure.






