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Introduction

Recently experimental studies have been
published wherein treadmill exercise testing
prior to discharge after acute myocardial infarc-
tion has been performed in order to obtain guide-
lines for individual rehabilitation, exericse pre-
scription and identification of high risk patients
2, 3, 5, 7). In Pakistan because of pressing
economic problems, most working class patients
with acute infarction restart work immediately
after discharge or immediately aftr leaving the
hospital against medical advice as soon as they
are pain free. We therefore undertook the project
of symptom limited exercise testing prior to
discharge in patients avith uncemplicated acute
~ myocardial infarction. The objectives were,
firstly to establish the safety and work capacity
of these patients, secondly to provide data for
comparison with testing later after a longer con-
ventional period, and, lastly to provide data for
future identification, of prognostic indexes.

Materials and Methods

Subjects; These were consecutive male
patients with new acute transmural infarction
according to WHO criteria admitted to the
NICVD (Pakistan). These patients had been
allowed to use the bathroom from day 2 and
were fully ambulated from day 5 onwards. Only

those patients were selected who on- day 5 after
infarction were free of any kind of chest pain,
arrythmias, evidence of failure in the absence of
anti-failure treatment, had a normal chest X-ray
and were free of any other serious systemic disease.
The first 40 patients of this ongoing project
started in mid 1978 who have completed their
later re-testing form the basis of this report.

Initial Exercise Testing (ETT 1):

The early symptom limited exercise test
(ETTI) was performed on day 14 after infarction
with the patient in the post absorbtive state.
The treadmill exericse was carried out according
to the NICVD protocel, 2 continuous exercise
protocol with each 3 minute stage having approxi-
mately half the work load of Bruce protocol.
All patients had a repeat 12 lead resting ECG, .
and a set of tissue enzymes 24 hours later.
During exercise 2 CMS5 lead was momitored
and 12 lead ECG’s were done immediately after,
after 5 minutes and 10 minutes- after exercise.

Late Retesting (ETT 2): :
After a period of rehabilitation and return
to full tme work all 40 patients were subjected
to a repeat symptom limited exercise test using
the same NICVD exercise protocol. None of these
subjects had in the period betw*@en the initial

~and later treadmill test been enrolled in any
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exercise programme and ere iﬁ-st;ﬁctéd o
resume normal activities as prior to their infarc-
tion. ETT 2 was performed a mean interval of
7.242.3 months after the acute infarction.

Results (Table I):
Clinical Characteristics :

All patients were males. Mean age of
patients at time of infarction was 51 years (SD--
7 years). 26 patients (659%,) had an anterior
myocardial infarction and 14 patients (35%)
had an inferior myocardial infarction. At the
time of ETT I no patient was on digoxin, diure-
tics or beta blockers. At the time of ETT 2 only
one patient was on digoxin, 4 patients were on
diuretics and 5 patients were on beta-blockers.
No patient had suffered a recurrent myocardial
infarction nor had been hospitalized.

Treadmill Exercise Time :

The mean duration of exercise during‘ ETT 1
was 12.6 minutes (S.D. 4= 5.3 minutes). The
mean duration of exercise during ETT 2 was
15.547.4 minutes. There was thus a significant
increase in ETT duration from ETT 1 to ETT 2%,

Heart rvate and Blood Pressure Response :

The mean resting heart rate at the time of

"ETT 1 avas 78315 beats/minutes and 6815 -

beats/minute.at the time of ETT 2 .The mean
maximum heart rate during ETT 1 was 12524
beats/minute and 126 - 26 beats/minute during
ETT 2. While there was no significant different
in the maximum heart rate achieved between
that at ETT 1 and that at ETT 2, there was a
significant difference® between the resting heart
rates. There was therefore a significant increase
in heart rate from resting to maximum during
ETT 2 compared to ETT 1.
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_ Tlh_el‘mcaﬁ mnlmum systolic B.P. c-luring
ETT 1 was 134-£29 mmHg. While that during
ETT 2 was 150428 mmHg. There was thusa

* significant increase in the maximum systolic B.P.

during ETT 2%,

E.CG. changes: During ETTI, 12 patients
showed ST depression equal to or greater than
1 mm, whereas 9 patients showed such ECG
changes during ETT2#%. ST elevation equal to
or greater than | mm was not seen in the moni-
toring CM5 lead during ETT! but was seen in
1 patient during ETT2%*,

Very few arrythmias were encountered during
both the exercise tests and consisted of isolated
rare PVC’s in 2 patients during ETT1 and in
3 patients during ETT2. No other arrythmia or
complex or early diastolic PVC’s were noted.

The R wave height in the monitering lead
CMS5 increased with increasing exercise in 4
patients during ETTI and 4 patienis during
ETT2. R wave height remained the same during
exercise in 3 patients during ETTI and 1 patient
during ETT2.

Symptoms during exercise:

During ETTI1 exercise was terminated due
to fatigue and/or dyspnea in 28 patients and
due to Angina in 12 patients. During ETT2
exercise was discontinued due to fatigue or
dysprea in 29 patients and due to angina in
11 patients. No patient experienced prolonged
chest pain and all anginal episodes subsided
spontaneously or immediately after sublingual
nitroglycerine. No patient experienced any new
symptoms In the first 24 hours after the exercise

tests and a set of tissue enzymes done 24 hours
after exercise were normal in all patients.

#p<0.05 ##p 50,05
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Table 1

Treadmill Characteristics i E TT l ETT’

Mean ETT duration (minutes) 12.62 5.3 15.5x7.4*

Mean resting H.R.
(beats/minute) 78+ 15 682 15%
Mean maximum H.R. e
- (beats/minute) o125+ 24 126426
Mﬁam maximum systolicBP i ) " 5
 (mmHg) B o T
Dmp in B.E. or fmlure torise 9 pts T s e
ST epression 1m0 ¢ L= 12 Pts it Mipts
STielevation=ddmm i sofiey i ilddning o1 viliptel
Arrythmia (Isolated PVC’s only) 2 pts 3 pts
R wave height in €M5 mcreased A ptsoeer 4pis

5 3'pts
ETT stopped due to‘Angina” " 12 pts 01
Prorﬂnged pam/Infarctxon post) EE R e
sSETTL U U Yy seir a0l sMomeinis N

D1scu§310n :

1 The u!;lhtv of Uraded lexercise festing several
wieeks or ihonths -afters acute myocardial; nfarc-
tion has been established (8). Attempts are being
miade to establish, the sﬁfetv and utility. of single
exercise festing soon after uncomphcated acute
miyocardial -infarction {1)..1t has been cl:umed
that early exercise testing is safe, provides useful
information that can be used for future: prownostl—
eation; 'helps in- the psychoioglcai and . physical
rehabilitation” and: provides - obtectwe evzdence
on which Tto- base the: post-mfarcnon actlvlty
prescription: (2 B4 5, 7) The: demonstratmn
of the safety and utility. of such an approach in
the: Pakistani_ popu!atmn required that a study
suchas ours be carried out in our population.

R

The Tesults of our study prowde intefesting
observations for comparlson with studxes done
ifi other ‘populations.” As ew;pecwd there was'a

degree of deconditioning soon after infarction even
in fully ambulated patients.: This was reflected
in'the higher resting’ ‘heart' rate’ at the time of
ETTi and the'lower ‘maximum systolic' B.P:
and lesser tréadmill’ duration time. It was intric
guing' that ‘in’ our greup ‘there ‘was no' significant
dlﬁercnce ‘between maximum ' heart rate’ achieved
in ETTI “versus’ ETT2. This“is really not sur-
prlsmﬂr “as both exerczse tests -wei¢ - symptom
limited and thete‘ i$ 0o evidenés to suggest a
blunt;ncr of max1mum he:n-t rate response soon

lower later on at the time of ETT2" therefare'
the increase in heart rate from resting to maximum
was greater’ durmg ETT7 Wh;fe evaluating the
functlonal capamty of' our patlcnts, aII of whom

Brucc “protocol ‘at” e dif Y mmutc“"b‘tag\, qu
observations regarding exercise capacity © aré
sj;_nilar to t‘_l_l_o‘se‘ in ghe western popul&tion (6)

Tbe ECU changés noted ‘were” remquablv
smulm betwem ETT1 and ETT?2 in’that while
12’ patie'zts had ST depresszon equal tol or greater
thani 1 mm dufing ETT1 {1 of them ‘had such
changx.s during ETT?; ST du ation during exer=
cise' was mnot seen in’ the mon itoring’ lead’ CMS
durmv ETTI and only “in- -1 “patient ‘during
FTT?_ This ‘contrasts with observation-of ‘other
ilj‘\l‘estigatbr"s* (10). Tt¥is “pessible : that: as only
a ‘§inglé ‘Tead “wis rmonitored “during éxercise,
other leads’ miay ‘have 'shotwn ‘such ST clevation
which™ was” missed by us.'On the other hand
we did see in ‘the cases with anteroseptal infarc-
tion én"iﬁcrcase in‘the cIevztted‘ST segment of
the' right mdcd chest lead - ‘aléng “ with a ST
segment depression ' in the lateral chest’ leads.
This’ was interpreted ‘as reciprocal ST=elevation
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and the response was noted as ST depression
and not ST elevation. Qur patients were remark-
ably free of arrythmias during both the exercise
tests which contrasts with the experience of others
(9, 11). We can offer no explanation for this
except perhaps stricter patient selection and
other unknown factors. The increase in R wave
amplitude and the failure of the R wave ampli-
tude to decrease was noted in 7 patients during
ETTI1 and 5 patients during ETT2 but did not
correlate with any other parameter like ocurrence
of symptoms or drop in systohc B.P. or ST
segment change.

Most patients discontinued exercise because
of fatigue or dyspnea. Of the 12 patients who
stopped due to anginal pains during ETTI
10 had ST segment changes whereas 10 patients
who had Angina during ETTZ showed ST
changes with 9 having ST depression and 1 ST
elevation.

No complication was encountered in any
patient during or after the exercise tests which
can be said to be safe at least in these selected
group of patients. All 40 patients had returned
to full time employment and were leading a
. norma! sedentary life at the time of ETT2 as
they were prior to their infarction. In the time
interval between ETT1 and ETT2 none in the
group had a re-infarction or a re-hospitalization
for any cardiac problem and of course all were
alive. This good a clinical course may again
reflect a strict selection or a better natural history.
As the study is ongoing, only a later analysis will
reveal the truelong term prognosis of these patients
and identify parameters recorded during ETTI
and ETT2 wich may serve as useful predictors
of prognosis. Since ETT1 can be performed safely
in selected patients and because besides many

whereas 9 patients (2
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other claimed advantages it provides information
similar to ETT2, early treadmill testing may in
such patients replace the conventional exercise
test done several weeks or months after acute
infarction.

Summary

40 patients with uncomplicated transmural
acute myocardial infarction were exercised 14
days after infarction (ETTI) and retested a
mean interval of 7.24-2.3 months later (ETTZ)
in order to establish safety and utility of ETTI.

Mean ETT duration was 12.6-15.3 minutes
during ETT1 and 15.5£7.4 minutes during
ETT2. Mean resting heart rates. at the time of
ETT!1 was 68--15 beats per minute and 78415
beats per minute at the time of ETT2. Mean
maximum heart rate achieved was 125-4-24 beats
per minute during ETTI and 126426 beats
per minute during ETT2. Mean maximum
systolic B.P. was 134429 mmHg during ETTI
and 150428 mmHg during ETT2. During .
ETTL 9 patients (22.5%) and during ETT2
6 patients (15%) had a drop in B.P. or the B.P.
failed to rise. 12 patients (30%) had ST depres- -
sion equal to or greater than 1 mm during BT FL
2.5%,) had such changes
during ETT2. No patient during ETT1 and
1 patient (2.5%) during ETT2 had ST elevation
equal to or greater than 1 mm. Rare isolated PVC’s
were seer in 2 patients(5%,) during ETT1 and in
3 patients (7.5%) during ETT2. The R wave
height increased during ETTI in 4 patients
(10%,) failed to decrease in 3 patients (7:5%)
and during ETT?2 this was seen in 4 patients
(10%) and 1 patient (2.5%) respectively. Angina
occurred in 12 patients (30%) during ETTI
and in 11 patients (27.4%) during ETTZ.
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No patient developed prolonged chest pain or
had any evidence of myocardial necrosis after
exercise testing. In conclusion, in selected
patients E'TT'1 is sate and except for a decreased
exercise tolerance there is no significant difference
in the information obtained during ETT1 from
that obtained during ETT2.
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