Influence of Beta-Blockade on Asymptomatic
ST-T Wave Changes: A Follow up Study
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Abstract
'-I : -
SLECTROCARDIOGRAMS of 30 coses ol 7

wave abnormalities arong apparently  lealthy sub-

jeels in the apge group 21-54 years were studied
befare and alier adminisiration of Beta Blockers (Pro-
pranclol S0 ),

3 years.  The sidy shows thay propranolol has a

limited valoe in distinguishing between ECG changes

ol lschacimia and olher causes. Tt has a definite role

in cases showing evidenee of beta adrenergic stimula-

Lo with

These cazes were followed up for

cardine reactivity,

[ntroduction

Flectrocardiogram was made a mandalory regui-
rement in 1867 for entry ioto all biapches of Indian
Air Force and a part of routine periedic physical
examination., During recording of ECGs ina large
number ol cases repolarization chapges in the form of
|/ minor ST-T wave aliwerations were amorg the most
hrqutnt findings lﬂ__;"ttppﬂrfnlir _hepliby  gulijects,
~“These L]lﬂIlgfb in the ubsence of any clinical corre-
]mmn Are T.:_rn]L.rl "Jnna_p_rlll'lr Hise™ found 581 rases
“of non- specific 1 wave changes in a elecwrocardiogru-
phic survey of 67,375 healthy males on [lving status
with [ISAF. Ewaluation of 22,000 applicants for
aircrew training with the Canadian Armed Forces
revepled G11 cases with T wuve variations ', The
incidence of 5T-T abnormalitics detected amangst
aircrew in Indian Asr Force isaround 1%,

Tr is well known that extreme 'I'wave changes
may occur in susceplible individuals under benizn
conditivns such as ingestion of glucose. hyperventila-
tion, breath holding, valsalva manouvree. vasoregula-
wry abnormality and amiety %% Opinions by

various autherities on the genesis and signilicance ol
minor ST-T wave ulternations in asymptomatic indi-
viduals differ.  On one hand Blackburn et al* have
regarded horizontal or downward sloping depression
of 8T segiment ol between 0.25 and 0.5 mm and
T wave inversion of less than | iom o be oo sligll
and Insignificant to meril inclugion in the Minnesora
vode, Freidburg® states that ST depression of less
than 0.5 mm and "I wave inversion ol leds Lhan | o
are not sigoilicant or at least not due ta myacardial
ischacmis, On the other hand, Lvans et al* em-
phasise the importance ol such patlern ay evidence
of coronary heart distase,  Aircrow certification for
fiying firness in such cases poses problems and the
responsibility of proving their benign nalure or other-
wise reses with the examining physician,  The risk
af incapacitating episodes compromising [light safety
in these cases necessilales grounding and periodic
chservations. At the same time attaching ominons
significance to these changes regardless of circums-
tances may lead to unwarranled cardiac invalidism
and neurvsis besides impeding the carcer prospocts
af the individual and loss of trained manpower to
the State.

o

"'S‘trt:%s indnc:f:d catcrhnf.’aminu lihuraﬂnn_muld
ca.xrparah!e to those a.-isuc:mled with_ Grganll} carclm-
vascular discaso and as snrh BT chan.g_g,s have
Frcquf:_iy—btcn attrll:uutl:d o s}rm_pathtnc mﬂrwv
due to 51tud.t1m1.a] stress of the examination per se,
Ahaolition af th{‘s-:- changﬂ; with h-::t.'z. hlockade
according to some authorities h-:lps in d1.|'f¢r1‘nﬁatlng

Letwesn the ['un::tlnnal and urgan:: groups.
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The present study swas undertaken to assess the
influence of propranclel en ST-1 wave changes in
apparently normul subjecty, detected  during routine
examination.

Material and Methods

30 suhjeers whose clectrocardivgrams revealed
repolarisation abnormalitics consisting ol fluttening,
variable or negative I waves or ST depression
with no  significant  deterioration  after  Double
Master's  exercise  (Double Masier’s  criterin not
salisficd) comprise the material of present study,
All the  subjests were wsymptomatic  and  had
ne clinical evidence ol organic heart disease, 10
gubsjects with firm evidener of established infarclion
or hypertension showing the abnormal 5T and T
wave chanpges served as contrals,

Fyaluation included a detailed history to exclude
any evidence of ischacmia or other associated ab-
normmality, Past, funily history of hypertengion,
diabietes mellinug or LH.DL.  was  coguired  for,
History of smoking and aleohel consumption was
also recorded.  Cumplete und thorough clinical exami-
natinn was  carvied ot Height uand  weiglt
were recorded,  Special emphasis was laid to exelude
hypertension, any chamber enlargement, overt thyra-
rxicosis or any other abnormality,  Sigos of acme
anxiety or stress such as tachyecardia. tremaors, [ucial
pullor, sweating over palms were especially looked
for and recorded; Investigations included a routine
100 gm standard G T.T.. estimation of serum cho-
lesterol, uric acid and Xersy chest.  Serum PRI
estitnation or 1'% uptake studies were casried out 1o
exclude latent or subclinical thyrotoxicosis, where
indicated,

Electrocardiogramys were repeated in the fasting
state to ensure that clectrolyte and metabolic changes
agsociated with digestion were not the cause of the
observed changes, The effect of respiration aund
hyperventilation were studied in some cases.

"\Ind{:ral [Propranolol) 10mgm was given orally and
fl&ctmnardmgrams (resting and alter er Double Master's
2 slep exercise) :epeatcd an hour later. Ngrmalisa-
tion of 5T srpm{:nt_ﬂ]anges and reversal of T wave
chapges with improvement in T wave s ampi.tude wore
looked for and recor ded'.L Subjects remained under
]:M:ﬂu:-r:hr review and constant medical surveillance and

have Leen followed up for an approximate period af
3.3 years,
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Results aml Observalions

‘T'he subjects were divided into three gronps as
follows
Group (i) :  Those manifesting overr signs of anxicty
during examination with 5T-1 changrs
in LCG completely narmalising with
Inderal.

Giroup (17 )t Subjects below 30 years of age showing
minor T wave changes like Hatening or
less than 1 i inversion or 0.5 mm §T
depression with no evidence af strass,
anxiety or any eoronary risk

normalising LCUes alter Inderal,

fuctore,

Growp (i) Subjecis above 30 yeary ol uye showing
well defined T wave chanpes with o
witheme assneiatcd ST sepment allerulions
or presence of coronary risk factors like
abesity, stln:kitlg,
borderline diastalic blood pressure
Response o Inderal in these
vuses was colnplete normalisation, partial
reversal or the ECG changes unadlected

with hetahlockade,

ravdarel serun chiofesie-
ral,
recaords,

Group (i) There were 3 cases who showed signs
of sitnational stress and marked cardic reactivily dur-
ing the medical examination, Marked apprehension,
facial pallor, emord, o wist  palms and marked
tachycardia as evidence of stross  were noticed.
Two subjects were aircrew from  civil alrlines and
anre Officer of the yround duty branch, Age-ranged
between 21 and 86 vears with mean of 33 years. Heuart
rate ranged belween 120 and 126/ min (mean L6 min),
None of them manifeited auy clinlcal or blochemical
abnormslity and TV uprake done in 2 cases
was within normal Hmits, LECG abnormalities consi-
sted of flatrening of T waves in limb leads with minor
inversion in the precordial leads, with no delerioration
after Double Master's ¢ step exercise,  After admini-
siration of Inderal, T wave became upright and well
farmeod with reduction in hearr rate which ranged bel-
ween TU-80/min (mean 73/min). Carecholamine esti-
malions were not feasible Tor lack of facilities,

These cases have heen followed for approximately
3 years with no deterioration.  The civil aircrew are
engaged in active flying.

Group (if): There were 7 subjects in this group.
All were in excellent health and peak physical cffici-
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ency, Age ranged from 27 to 30 vyears (mean 25
years). 3 subjects were detected 1o have the ECG
abnoermality during cvaluation ta flv high performance
girerall, 'I'wo officers volunteers for MNawval
afverew duties, one was a civil pilot and the other was
a candidate for commissioning in [lying branch, No
clinical or biochemical abmormality was derected in
ury sulbject,  AMajorily of the subjecis were vagolonic
with  heart rom 62-80min  (mean
ILCEs normalised inoall PXCEpE ane mh_'[f"ct

Were

rales  ranging
Bt min ),
where the T wave hnversion became more pronounced
{Fig & & 4. Alter Inderal, hcart rate vanged

between 5075 min with o mean of 600 min,

The ECG abnormalites a1 sobsegquent reviews
normalised in B subjects (high performance airerew),
Exvepl 2, ull are engoged in active [lying, with no
deterioration in their physical state [nr over 3 years.

treonp () © Comprised of 20 subjects. 7 were
aircrew and 18 from ground duty branches, ‘The
ranges and means of age, weight and height are given
in Table 1,

Meun Runge
Age (Yrs) 46, 9 3854
Wi (sl fi6. 6 a%9.-89
Hr (Cims) 67, 6 I56G-178

All the subjects were asymptomatic with ne signilicant
abnormality on clinical examination. 10 cases were
of normal body  weight 3 cases were ohese (203
overweight) and 7 were  nverweight
10-15% = ideal body weight), B cases gave a history
of moderately heavy smoking (15 cigarettes a dav).
History of regular alcobol consumption was present in
hall the numbei of cases. 6 cases (30%)) gave a posi-
tive [amily history of THIZ, Twe had wmanifested
carbohydrate intalerance in the past which had remi-
tted at the time of detection of ECG abinormality.

(between

Heart rate (pre-drog) ranged bevwesn G8-81/min
with -a mean of 7 min, Borderline diaztolic hinod
prossure rct.nn:lr. ranging around 94-96 mm Hg were
detected in 2 suhjects.  After Inderal, ECG showed
definite improvement in 13 cases (65%); partially re-
storing in 5 cases (233) and remained unchanged in
remaining 2 cases (109% ), Serum cholesterol levels were
mildly raised in B cases. None of them exhibited any
carbohydrate intolcrance or any other associated al.

ad

normality, During the period of follow up (2-3 years),

two cases (10%) developed symptomatic wyocardial
infarction.

All the control cases of nld cstablished hyperien-
sion and myocardial infarction with ST-T changes
in the LOG did not reveal any change after Inderal,

Discussion i

The 1.u,ntﬁrunt.t. ol improvement ol | ol ECO chanpes
after beta blackade ia still nncertain, Some anthori-
tics notably Noskowicz et al't, Moll et al'® and Smith
andd his asociutes'] reported the value of diflerentin-
ting functional (nan-ischacmic) changes from arganic
or m!mt::m changes by beta receptor hlockade with
propranolol,  Kheuna et al” in a recent study postu-
lated that normalisation of these changus wrdder pro-
pranolol is limited to Ifﬁtkt]:g“f‘f'ﬂrdﬁ or under mild
Frul.rrzlnnlul II.LI;..UHJ.I]J.H Lo e
cannat distinguish the functional group from ischae-
mic heacy disease when exercise is extended 1o sub-
maximal level.

deprees ol excro ise,

The present study also hrings out the pronouneed
ellects of propranclel in improving the non-specilic
T and ST changes in the ECE in approx 7359 ol
Nong of the cases with established hyperten-
sion or old healed myoeardial infarction showed any
improvement afler exhibiting propranclol.

CAILE,

The genesis of EC(; changes _u@i‘lcr stress 1s ex-
plained by the jncreased Latt::.hgla,;ﬁinc secreliog pros,
d:n‘tm-‘r heta adrcnfrgw <ttmuTat|§31__Qf,rhr heart, Thig
pmducts positive chronotrophic and inotr aphlr‘ effects,
The resultanl increase in cardiac oulput is associal-
o with tqrh\,rard:a and wvariahls chages in arrpke
volume, The increased contractility and tach}caudm
produce increase in m}{pcard_l;;l_q'c_}&ﬂn consump-
tion and coronary blood floaw. Thus, the net effect
of catecholamine on the myocardium is ong of " Oxy-
gen wastage’’.  This may resull in electrocardiogra-
phic changes in T-5T mgm_:mz_nf ECG simulating
myvocardial Bi_:ila_@mla, Blocking the effects of beta
asdrenergic stimulation with propranolol will thevelore
be of definite value in differentiating the ECG changes
under these circumstances, In group (i) cases,
showing non-spegific T wave changes with evidence of
siress and reversal with heta blackade, reflect l]’]HT
benizn nature, mainly due to sympathetic overdrive,

Cascs showing vagotonia also normalised rtheir
ECG under propranclol excepling vne case, This
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rate further reduced to
around 4dfmin alter Inderal showed deterioration in

case in whom the heart

the 'I' waves. In 3 cases ol high performance air-
criwy, detailed evalvation was earried out on tread-
mill (masimal exercise) and in the decompression
chamber under hypozia at 13000 ', No evidenge
of detertoration has been noticed in the fallow-up of
over 3 years. In fact, the ECG abnormalities have
ameliprated in 3 of the 7 subjects, further signilying
absence of any coremary artery disease in those sub-
jects. 1t appears thut chunges in autonomic tone,
both sympathetic and  para-sympathetic may  be
responsible for the benign T wave changes,

The wajority o subjects in this study (approx.
665, ) were of the mean age 46,3 years with evidenee
of agsocinted coronary risk factors.  All were asymp-
tomnatic with  no overt clinically discernible abnor-
mality, G53% of the eases in this group showed nor-
malisation of EGG changes with Indecal, During the
period of follow up, however, 2 such cases, who were
ground duty officers, developed sympromane myocar-
dial infuretion, The value of proprunolol in separi-

ting funetional {rom organic groups is therefore
doubtful in such eases. Probably these cases are

sulfering from asymptomatic or lulent coroniry urtery
disease, more so as coranary athersselerosis in this
age yroup is widely prevalent,

In conclusion,. this study has shown that propra-
nlol  lias J},uull:d vulul! m d:ﬂm:guuinnh hﬂ&\.ﬁﬁﬂ
EGG changes of ]!f‘]’l‘gj:_j_'ﬂ:lﬂ origin and thoss of o
Ischasmic or f'um:tmnal type. It has a definite v ﬂlzr_.
in cases showing evidence of bete adeepergic snmuia—

tipn 'W!th associated cardiae reactivity..

LS changes noticed in subjects above 40 years
should be evaluated crideally ipcluding maximal
exercise test on treadmill and T possible by eoropary
arteriography.
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