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Abstract: Objective: To compare the incidence of early in-hospital recurrent ischemia and/or reinfarction (fatal or
nonfatal) in patients receiving thrombolytic therapy for ST segment myocardial infarction (STEMI) and those who
did not receive thrombolysis, and to assess the clinical risk factors for reischemia and /or reinfarction in both groups.
Methods: 285 consecutive patients presenting with STEMI were enrolled, and divided into two groups, whether
refused primary percutaneous coronary intervention (PCI) and being eligible candidates for thrombolytic therapy in
the first group, and those who were not the candidate to thrombolytic therapy in the second group. Eighteen clinical
variables were assessed to identify the predictors of early in-hospital (pre-discharge) reischemia and/or reinfarction
in both groups. Results: Thrombolytic therapy was given to 159 patients, while 126 (44.2%) patients were treated
conservatively. Re-ischemia was diagnosed in 30 patients (19 in thrombolytic versus 11 in non thrombolytic
candidates), while reinfarction was diagnosed in twelve patients (8 in thrombolytic versus 4 in non thrombolytic
candidates). Five of the reinfarction events were fatal. The episodes occurred within 4.71+3.6 days in thrombolytic
cases versus 5.85+2.5 days in the non thrombolytic cases (P=0.263). Anti-thrombotic and anti-ischemic medications
were used equally in both groups (P=0.002 and P>0.05 respectively). However there was a significant higher rate of
Beta-blockers usage among thrombolytic candidates than non thrombolytic candidates (P=0.002). Thrombolytic
candidates were relatively younger than non thrombolytic candidates (P=0.001). Conclusion: Despite of
conventional medical treatment including thrombolytic, anti-thrombotic and anti-ischemic therapy some survivors of
MI were subjected to re-ischemia and/or reinfarction events during early in-hospital follow up. The incidence is
slightly higher in patients who received thrombolytic therapy compared to those who did not, but statistically not
significant.
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1. Introduction: therapy for acute myocardial infarction and those
Although early thrombolysis results in who did not.
reperfusion in a large proportion of occluded Methods: This study was conducted prospectively at
coronary arteries, it does not remove the the Cardiology Department of Erciyes University
thrombogenic stimulus i.e. the ruptured plaque. This (Kayseri—Turkey). A group of 285 consecutive adult
leaves the patients with unstable endothelial lesion at patients, age of 18 — 75 years with MI were admitted
risk of having recurrent ischemia and even fatal or to CCU and divided into two groups: those who
nonfatal re-infarction. Reinfarction is one of the (refused primary intervention) were candidate for
determinants of cardiac mortality after acute thrombolytic therapy and those who were not
myocardial infarction (MI)'”. Most previous studies candidates. Thrombolytic candidates (n = 159)
have been focusing on the incidence of recurrent received Streptokinase or recombinant tissue-
ischemia and reinfarction after hospital discharge in plasminogen (rt-pA), whereas, non thrombolytic
patients who received thrombolytic therapy for acute candidates (n = 126) were treated conservatively.
myocardial infarction. In hospital recurrent The risk and benefits of primary intervention
myocardial ischemia after thrombolytic therapy was versus thrombolytic therapy were explained in details
frequent and had been recognized for years as a to all patients with ST segments elevation myocardial
strong predictor of both reinfarction and death. infarction (STEMI), if refused intervention,
This prospective study was designed to compare thrombolytic therapy was administered immediately
the incidence of early in-hospital (pre-discharge) and the patient was enrolled for observation.
recurrent ischemia and/or reinfarction (fatal or non- Post admission, all patients with no a history of
fatal) in the patients who received thrombolytic Aspirin intolerance received Aspirin (dose range 100
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— 300 mg / day), oral beta-adrenergic blocking
therapy was initiated if no contraindication,
intravenous Nitroglycerin was given for 24 - 48 hours
(excluding patients with RV myocardial infarction or
hypotension) followed by oral nitrate and Statins.
ACE-inhibitors and other medications (diuretics, Ca
channel blockers, Digoxin ... ect) were prescribed at
the discretion of the attending physician during
hospital follow-up. A set of eighteen demographic
and historical variables were recorded to analyze the
relationship among these different clinical variables
with both recurrent ischemia and re-infarction (fatal
or nonfatal) from the time of admission to pre-
discharge in both groups. These variables include,
gender, age, weight, height, lipid profile, Diabetes
mellitus, Hypertension, tobacco use (non, smoker,
Ex-smoker), peak CK, peak CK-MB, prior
myocardial infarction and family history of MI.

During hospital stay patients were monitored for
recurrent ischemia and/or reinfarction. Recurrent
ischemia was defined in any patient who developed
symptoms compatible with myocardial ischemia and
associated with new ECG changes such as ST-
segment depression, elevation or T wave changes
(inversion / pseudo-normalization).

Reinfarction was defined as recurrent anginal
chest discomfort lasting for more than 20 minutes
after resolution of symptoms of index myocardial
infarction, associated with new or worse ST-segment
re-elevation and new rise in creatinine kinase (CK)
and MB fraction (CK-MB). Patients were candidate
for thrombolytic therapy if they presented with
symptoms of acute MI for 20 minutes to 24 hours
accompanied by ST segment elevation > 0.1 mv in at
least two contiguous leads or if there was ST-
segment depression in the precordial leads (V1
through V4) consistent with posterior MI, and
refused primary coronary intervention and had none
of the other criteria of contraindications for
thrombolytic therapy as shown in Table 1.

Due to misinterpretation of electrocardiogram
(ECG) during follow-up, patients with left bundle
branch block (LBBB) or ventricular pacing were
excluded.

Table 1: Criteria for non-thrombolytic therapy:

No. | Clinical criteria

1 Suspected pregnancy

2 Recent major trauma or stroke ( last 6 months)

3 Major surgery within two weeks

4 Recent internal bleeding

5 Structural brain disease ( including tumor or vascular

malformation)

6 Uncontrolled hypertension ( > 190 / 110 mmHg in several
measurements, not lower with anti hypertensive therapy)

7 Other serious disease of other organs systems (cancer .....
ect)
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Statistical analysis was done using SPSS
Version 21, P values < 0.05 were considered
statistically significant.

Results: A total of 285 patients (36 female, 249
male) were selected for this study. 159 patients
(55.8%) with acute myocardial infarction (mean age
54+11 years) received thrombolytic therapy after
refusing primary intervention and the remaining 126
patients (44.2 %) were treated conservatively (mean
age 58 £ 12 years).

The baseline clinical characteristic variables of
all patients were summarized in Table 2.

Table 2: Patients’ clinical characteristics

Thrombolytics | Non-Thrombolytic “p.

Demographic data candidates candidates
(n=159) (n=126) value
Male (n, %) 142(89.3%) 107(84.9%) 0268

Female (n, %) 17 (10.7%) 19(15.1%) )

Age (mean £ SD) 54+ 11 58+ 12 0.001
Weight (kg) 7718 7519 0.361
Height (cm) 167+ 15 179+ 14 0.109
Total Chol. (mg/dL) 169 £ 87 150 + 80 0.069
TG (mg/dL) 123 £111 106 £ 85 0.164
HDL- Chol. (mg/dL) 45+25 3927 0.192
LDL- Chol. (mg/dL) 101 + 63 85+ 62 0.027
Peak CK (IU/L) 2545 £ 183 1458 £ 173 0.033
Peak CK-MB (IU/L) 236 £24 178 £33 0.090

Non smoker (n,%) 28 (%17.6) 33 (%26.9)
Smoker (n, %) 110 (%69.18 ) 72 (%57.14) 0.101
Ex-smoker (n, %) 21 (%13.2) 21 (%16.66) 0.102
DM (n, %) 29 (%18.23) 22 (%17.46) 0.865
Hypertension (n, %) | 49 (%30.89) 40 (%31.74) 0.867
Old MI (n, %) 15 (%9.43) 10 (%7.9) 0.657

Family Hx.
(n, %) 74 (%46.54 ) 57 (%45.23) 0.827
*y” test

The number of female patients (12.6) was lower
compared to male patients (87.4%), however there
was no statistical significant difference between the

two groups.
The non thrombolytic group was relatively older
than thrombolytic candidates (P = 0.001).

Statistically there were no significant differences
between the two groups regarding weight, height,
lipid profile, peak CK, peak CK-MB, tobacco use
(none smokers, smokers, ex-smokers), diabetes
mellitus, hypertension, prior myocardial infarction
and family history (P>0.05). The wvarious anti-
ischemic, anti-thrombotic and statin medications
were used equivalently between both groups (Table
3).

There was a significant higher rate of Beta-
blockers usage among thrombolytic candidates than
non thrombolytic candidates (P=0.002). We observed
that previous MI was not associated with increased
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rate of recurrent ischemia and/or reinfarction between
the two groups during early in-hospital follow- up.

Table 3: Use of Anti-ischemia and Anti-thrombotic medications
throughout the study:

. Non-
Medications Throm_bolytlc Thrombolytics
candidates . *P- value
(n, %) Candidates
(n, %)
B- blocker 148 (%93.1) 102 (%80.95) 0.002
Ca- blocker 4 (%2.5) 5(%3.9) 0.486
Nitrat 130 (%81.8) 107 (%84.9) 0.479
Aspirin 154 (%98.9) 115 (%91.3) 0.076
Heparin 157 (%98.8) 124 (%98.4) 0.814
inﬁiifor 143 (%89.9) 114 (%90.5) 0.879
Statins 159 (100%) 126 (100%) -
*y test

Despite the timing of reischemia or reinfarction
between the two groups was clearly unpredictable,
during our follow-up the mean time of recurrence of
both events was within 5.85+2.5 days in the non
thrombolytic candidates versus 4.71+3.6 days in the
thrombolytic candidates, but with no statistical
significant difference(P= 0.263).

Chest pain associated with ST-segment or T
wave changes was diagnosed in 30 patients (10.5%)
before hospital discharge, 19 in the thrombolytic and
11 in the non-thrombolytic group. Reinfarction was
diagnosed in 12 (4.2 %) out of 285 patients, 8§ in the
thrombolytic group and 4 in the non thrombolytic
group (Table 4 and Figure 1).

Table 4: Incidence of reischemia and reinfarction in the two

groups:
. Reischemia | Reinfarction R‘e cu.tren‘t
Patient group (n=285) (n, %) (n, %) reischemia
e > 70 + infarction
Thrombolytic o o o
candidates (n=159) 19(%11.95) | 8(%5.03) | 27 (%16.98)
Nonthrombolytic o o o
candidates (n=126) 11 (%8.73) | 4 (%3.17) | 15 (%11.90)
*P value 0.440 0.967 0.244
oy test

Five of the re-infarction events were fatal, three
events in the thrombolytic and two in the non
thrombolytic group.

Twenty eight of the 42 patients who developed
recurrent ischemia and/or reinfarction agreed to
undergo coronary intervention while 14 patients
refused the procedure. There were no major
catastrophic bleeding complications (Gastrointestinal
bleeding, intracranial bleeding...etc) seen among the
thrombolytic candidates.

Streptokinase was given to 141 (88.7%) while t-
pA was given to 25 (15.7%) patients. There were
seven patients who had streptokinase on admission
and due to STE re-MI and refusal of rescue
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angioplasty; they had been re-thrombolysed with t-
PA.

P=0.244
18 16.98%

Reischemia Reinfarction

O Thrombolytic candidates +infarction

B Nonthrombolytic candidates

Recurrent reischemia

Figure 1: Proportional of re-ischemia and re-infarction between
two groups

In contrast, our data showed relatively higher
rates of recurrent ischemia and reinfarction in
thrombolytic candidates at early in-hospital follow-up
compared with non thrombolytic candidates, these
differences were not statistically significant (P=0.044
and P=0.967 respectively).

Peak creatinine kinase level after reinfarction
was lower compared with index myocardial
infarction as a result of less myocardial necrosis post
index infarction.

Discussion:

The efficacy of thrombolytic therapy for acute
myocardial infarction was initially established in
large placebo-controlled trials, in which death was
the primary end point *®. Other benefits included
recovery of left ventricular function, preventing of
left ventricular aneurysm formation, cardiac rupture,
and enhanced electrical stability.

Those benefits precisely manifested in patients
treated < 6 hours after the onset chest pain >’ and was
almost certainly beneficial in some patients treated
later **.

However, the risk of reocclusion of MI related
artery post thrombolytic therapy causing recurrent
ischemia and /or reinfarction remains high in the
range of 20-30 % for reischemia and 5 % for
reinfarction °.

In our study the early reischemia or reinfarction
in the two groups occurred before coronary
angiography was performed. Reiner et al identified
those  neither  quantitative nor  qualitative
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angiographic variables early (90 minutes) after onset
of symptoms could predict reocclusion '°.

The present series illustrates that more than 50
% of patients with re-ischemia do not have
accompanying ECG changes ''; but the risk of re-
infarction increased by concurrent ECG changes .

We still agree with others that angina pectoris
remains a clinical diagnosis based on the
characteristic of symptoms. Our findings however re-
strengthen the value of careful clinical evaluation and
immediate ECG recording once MI patients complain
of chest discomfort during in-hospital follow-up.

Large trials reported 2 % to 6 % incidence of re-
infarction after thrombolysis of acute myocardial
infarction, for example; 4% in GUSTO-L" 4 % in
ASSENT-IL'* 4.2 % in GUSTO-II " and 6 % in
TMAIIB. '

The incidence of reischemia in-hospital after
thrombolysis as defined by symptoms and dynamic
ECG changes was 18 % in TAMI series ', 20 % as
reported by Amadeo Betiru and his group and
interestingly was 8 % when the definition includes
only ECG changes''. Silva and colleagues '’ found
early reischemia defined by spontaneous chest pain
and ST segment and / or T wave changes to be
present in 35 (8 %) of 453 patients after
thrombolysis.

This wide variation in the rates of reischemia
after thrombolysis therapy might be explained by
differences in both the clinical characteristics of
study patients and the diagnosis criteria used. In our
study, the incidence of reischemia (11.95 %) and
reinfarction (5.03 %) in thrombolytic candidates (n =
159) was consistent with the 8 — 18 % rate of
reischemia and the 2— 6 % rate of re-infarction
reported before in previous studies after
thrombolysis'®.

Data concerning the rate of re-infarction during
early hospital follow-up in patients without
thrombolytic therapy is limited, whereas, GISSI-2
reported incidence of 2 % .

Nevertheless, the incidence of clinical re-
infarction (fatal or nonfatal) observed in our non-
thrombolytic candidates was relatively low (3.17%),
and with no significant difference compared with
incidence of re-infarction in thrombolytic candidates
(P=0.967).

Therefore the role of heparin and Aspirin
became standard medications in reducing reischemia
and reinfarction .

Such benefits also were noticed in patients who
received immediately intravenous beta-blockers
(Metoprolol) upon admission followed by oral
administration in the absence of contraindication
during short term *** as well as long-term follow-up.
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Thus Heparin and anti-platelets were used
equally in both groups (P > 0.05). Increasing use of
beta-blockers among our thrombolytic candidates is
not surprising, because these candidates were more
eligible to intravenous dosage of this agent in
emergency department (pre-thrombolysis) compared
with non thrombolytic candidates (P = 0.02).

Many studies found same parameters like
previous angina, a history of myocardial infarction
could be a marker of re-infarction on longer follow-
up, but not during immediate hospitalization. ***’

History of hypertension and diabetes mellitus
were associated with higher incidence of re-infarction
in some studies but absent in others. **

Considering our small number of patients, we
did not observe significant differences between
diabetic and non-diabetic patients in the incidence of
re-ischemia and / or reinfarction in two groups.

Nevertheless  coronary  collateral — vessels
development is poorer in patients with diabetes than
in patients without diabetes mellitus as shown
angiographycally by Abaci and colleagues. *°

Current smoking is found to be associated with
low risk of re-infarction in short-term follow-up, *°
whereas on long term continuing cigarette smoking
after myocardial infarction was found to be the only
independent risk factor other than left ventricular
3elnd-systolic volume to influence subsequent survival

It is possible that cessation of smoking during
hospitalization have immediate effects on reserving
some of the adverse effect of smoking, such as,
endothelial dysfunction, vasoconstriction or an
increased thrombogenicity *>. While continuing
smoking lead to severe endothelial dysfunction and
hypercoagulability which as major mediators in
pathophysiology of reischemia and subsequent
reinfarction after index infarction.

In our study we did not find an association
between smoking and recurrent ischemia and / or
infarction. This might be linked again to the same
fact of small sample size.

Most studies of thrombolysis reported advanced
age as a strong predictor of re-infarction and death
both in-hospital and on 6 months follow-up. ****

With possible exception of the relatively
advanced age noticed in non-thrombolytic candidates
as compared to the thrombolytic candidates (P =
0.001), the proportion of other risk factors that we
analyzed were similar in two groups (P > 0.05).

Hospital mortality rate in our thrombolytic
candidates was 1.9 % which compares favorably with
previously reported 3.7 % to 7.4 % post-thrombolytic
treatment mortality rate **.

In conclusion, we support pooled results from
prior studies that showed higher incidence of re-
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infarction in patients underwent thrombolysis for
myocardial infarction compared with who did not,
but we did not find statistically significant difference
between the two groups.

For a better care and survival in patients

suffering from myocardial infarction we agree with
others that further large studies with randomization
should be done to assess the outcome of early re-
vascularization, either PCI (Percutaneous Coronary
Intervention) or CABAG, use of newer thrombolytic,

oral /

iv anti-platelets and new antithrombin

medications in prevention and treatment of re-
ischemia and / or re-infarction during short and long
term follow up.
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