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Abstract  :  Anaemia is  a  common ai lment  in developing countr ies  which
imposes  mechanical  load on hear t .  Myocardia l  Performance index (MPI)
was  evaluated by apex cardiogram (ACG) in  30 pat ients  suffer ing f rom
chronic severe anaemia (CSA) (with hemoglobin level less than 6 gm% and
at  least  more than 3 months durat ion)  before  and af ter  t reatment  in  the
age group of 20–40 years and compared with age and sex matched healthy
controls. MPI was measured by simultaneous recordings of apex cardiogram,
ca ro t id  a r t e r i a l  pu l se ,  e l ec t roca rd iogram and  phonocard iogram on  four
channel  polyr i te  ( INCO).  There  was  cons iderable  increase  (P<0.001)  in
heart rate (HR), left ventricular ejection time (ET) (P<0.02), shortening of
isovolumic contraction time (ICT) (P<0.001), with no significant change in
isovolumic relaxation time (IVRT) in anaemia versus controls. On treatment
of anaemia HR and ET decreases (P<0.001), ICT increases (P<0.01) without
any change in IVRT. Our findings indicate that performance of myocardium
is improved after treatment.  So treatment should be instituted as early as
possible.

Key words  : Myocardium a n a e m i a apex cardiogram

Ind ian  J  Phys io l  Pharmaco l  2007 ;  51 (1) :  86–90

*Corresponding Author : 9J/15, Medical Campus, Rohtak – 124 001

INTRODUCTION

Myocardia l  Performance  Index  in  chronic
severe  anaemia :

A myocardia l  per formance  index (MPI)
has  been  descr ibed  as  an  noninvas ive
Doppler measurement of global (systolic and
diastol ic)  ventr icular  function (1) .  MPI has
been  shown to  cor re la te  wel l  wi th  o ther
invas ive  and  noninvas ive  measurement  o f
lef t  ventr icular  (LV) funct ion in adults  (2)
and has significant clinical utili ty. It  is the
powerfu l  p red ic tor  o f  ou tcome in  adu l t

pa t ien t s  wi th  d i la ted  ca rd iomyopathy  and
primary pulmonary hypertension (3,  4)  and
in  ped ia t r i c  cancer  pa t ien t s  rece iv ing
an thracyc l ine  an t ib io t ics  (5 ) .  Sys to l ic  and
diastol ic  funct ions  of  LV can be measured
by recording of carotid arterial pulse (CAP)
(6) and apexcardiogram (ACG) noninvasively
(7). Moreover, systolic wave of ACG bears a
close relation to left ventricular wall motion
(8).

Anaemia  i s  a  common a i lment  in
deve lop ing  count r ies .  Harmonal  and
metabol ic  e f fec t s  induced  by  anaemia  can



Ind ian  J  Phys io l  Pharmaco l  2007 ;  51(1 ) Effect of Treatment on Myocardial Performance 87

decrease myocardial function (9) or result in
d i rec t  myocard ia l  tox ic i ty ,  myocard ia l
hyper t rophy  and  sa l t  and  wate r  re ten t ion
(10). However, effect of treatment of anaemia
on myocardium is not well  documented.  So
in present study MPI was calculated before
and  a f te r  t rea tment  in  chron ic  severe
anaemia (CSA).

MATERIALS AND METHODS

The study was carried out in 38 patients
of CSA (haemoglobin level was less than 6
gm%, range 2–6 gm%, with at least 3 months
dura t ion  in  nu t r i t iona l  anaemia  d iagnosed
by complete  hemogram, using world heal th
organ iza t ion  def in i t ion  of  anaemia-
haemoglobin <13g/dl for men and <12 g/dl in
women (12) in the age group of 20–40 years
wi thout  c l in ica l  ev idence  of  ca rd iac
decompensation and 30 age and sex matched
healthy subjects (haemoglobin level 12–14.02
gm%). Subjects received a thorough physical
examinat ion ,  and an  ECG was  recorded to
exc lude  presence  of  any  card iovascu la r
disease.  Isovolumic contract ion t ime (ICT),
ejection time (ET) and isovolumic relaxation
time (IVRT) were measured by simultaneous
record ing  of  e lec t rocard iogram (ECG)
Lead- I I ,  ca ro t id  a r te r ia l  pu l se  (CAP) ,
apexcardiogram (ACG) and phonocardiogram
(PCG) on four  channel  polyr i te  ( INCO) a t
paper speed of 50 mm/sec. Mean of 10 cycles
were calculated and resul ts  were expressed
in  msec .  ET was  measured  f rom poin t  o f
onset of sudden upstroke of CAP to trough
of incisura. ICT was obtained by substracting
ET from the measurement taken from onset
of  QRS def lec t ion  of  ECG to  f i r s t  h igh
frequency vibrat ion of  aort ic  component  of
second heart sound (6). IVRT was measured
f rom beginn ing  of  f i r s t  h igh  f requency

vibration of second heart  sound to nadir of
‘o’ point on ACG (Fig. 1). From these MPI
was computed. The MPI is defined as sum of
isovolumic act ivi ty (ICT+IVRT) divided by
ventricular  ET (5).

ICT + IVRT
MPI  =  

E T

F i g . 1 : Myocard ia l  pe r fo rmance  index  (MPI)

ECG-Electrocardiogram, CAP-Carotid arterial
p u l s e ,

A C G - A p e x c a r d i o g r a m ,

E-Onset of ejection, S-Systolic wave shoulder
a t  ao r t i c  va lve  c losure ,  O-co inc ides  wi th
open ing  o f  mi t ra l  va lve .

PCG-Phonocard iogram,  S 1,  S 2 –  F i r s t  and
Second  hea r t  sound .

a - Measured  f rom onse t  o f  QRS def lec t ion
of  ECG to  h igh  f requency  v ib ra t ion  o f
aor t i c  componen t  o f  second  hea r t  sound .

b - Ejection time (ET), c-Isovolumic relaxation
t ime (IVRT) Isovolumic contraction t ime
(ICT) = a–b

( a – b ) + c
MPI = 

b
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TABLE I : Demograph ic  da ta  in  con t ro l s  and
anaemic  sub jec t s  (Mean±SD) .

After
Parameters Control Ana e m i a treatment

of anaemia

N u m b e r 30 30
Age (years) 31.49± 3.34 32.65± 1.62
S e x
Male 15 15
F e m a l e 15 15

BMI 22.2± 0.36 22.9± 0.33
Haemoglobin 12.87± 0.79 4.13± 1.57 10.64±1.31
Level (gm%) (10-11.6)

BMI = Body Mass Index

In  anaemia  LV ICT was  shor tened
(P<0.001) and ET was lengthened (P<0.02)
wi th  non-s ign i f ican t  change  in  IVRT
producing significant change P<0.001) in MPI
of LV compare to controls (Table II). After
t reatment  ICT lengthened (P<0.01)  and LV
ET shortened (P<0.001)  without  any effect
on relaxat ion per iod.

TABLE II : Paramete r s  r ecorded  in  con t ro l s  and  anaemia  (be fo re  and  a f t e r  t r ea tment )  (Mean±SD) .

P a r a m e t e r s C o n t r o l A n a e m i a After treatment of anaemia

Hear t  r a t e  (bea t s /min) 7 5 . 4± 1 2 . 5 92 .06± 18 .19*** 71 .48± 6.62!!!

Blood  p ressure  (mmHg)

– Systol ic 120 .30± 8 . 9 0 111 .04± 10 .21*** 114 .35± 7 . 6 0

–  Dias to l ic 71 .10± 9 . 2 0 70 .80± 9 . 2 7 70 .02± 8 . 0 6

Insovolumic contraction time (msec) 131 .85± 14 .20 119 .17± 24 .41*** 125 .00± 39.48!

Ejec t ion  t ime  (msec) 344 .26± 15 .24 352 .48± 23 .73* 3 1 5± 19.39!!!

Isovolumic relaxation time (msec) 111 .06± 36 .01 109 .61± 46 .36 113 .33± 27 .48

Myocard ia l  pe r fo rmance  index 0 . 7 0± 0 . 1 7 0 . 6 4± 0 . 2 2 0 . 7 5± 0.15!!!

***,  !!!-very s ignif icant ,  * ,  !-s ignif icant .

Measurement  were  taken  before  and
after  t reatment  of  anaemia.  Anaemia group
received iron therapy in the form of ferrus
i ron 300 mg/day on empty s tomach for  90
days .

Statistical comparison was performed by
unpaired and paired ‘t’ test. A value of <0.05
indicated difference between groups that was
not attributed purely to chance. Results were
expressed  as  mean ± SD.

RESULTS

Patients demographic data were listed in
Table I. There was an increase in heart rate
(HR)  f rom 75 .40 ± 12.50  bea t s /min  to
92 .08 ± 18 .19  bea t s /min  respec t ive ly  in
controls versus anaemia (P<0.001) which was
decreased  to  71 .48 ± 6 .62  bea t s /min  a f te r
t rea tment .  Th is  was  no t  s ta t i s t i ca l ly
significant from control level (Table II).
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DISCUSSION

The present study is carried out in young
adults because  iron deficiency either because
of low iron intake or low bioavailability of
d ie ta ry  i ron  i s  main  cause  of  anaemia  in
younger population (13). In patients of CSA
there is increase in ET and decrease in ICT
in  th i s  s tudy .  These  f ind ings  a re  in
agreement with Abdullah (14) and Floranzo
(15) .  These  observa t ions  re f lec t  enhanced
myocardial contractil i ty (16).  The decreased
oxygen  car ry ing  capac i ty  o f  b lood  in
anaemia is  expected to  be  compensated by
hyperdynamic circulat ion (17),  increase LV
f i l l ing  and  myocard ia l  con t rac t i l i ty .
Pro longa t ion  of  IVRT ind ica tes  impai red
myocard ia l  con t rac t i l i ty  as  observed  in
ischaemic heart disease (7), hypertension (18)
and in aging (19). But no significant change
is found in IVRT in present study. It is to be
observed that these changes occurred inspite
of  presence of  tachycardia  which has  been
shown to produce incomplete relaxation (20).

These observations explain different LV MPI
in patients of CSA compare to normal healthy
subjec t s .  Trea tment  o f  anaemia  wi th
ery thropoi t in  o r  i ron  improve  LV e jec t ion
fraction and functional status (10). It is found
that ICT is raised and ET is reduced although
they  a re  no t  reached  to  con t ro l  va lue  on
treatment in present study. It  is shown that
LV MPI  i s  s ign i f ican t ly  e leva ted  before
changes  in  LV e jec t ion  f rac t ion  (<45%)
takep lace  (5 ) .  Ser ia l  su rve i l l ance  fo r
card io tox ic i ty  in  pa t ien t s  rece iv ing
anthracycline shows that MPI improves with
d iscont inua t ion  of  d rug  or  ins t i tu t ion  of
pharmacotherapy  to  augment  LV func t ion
(5).

Thus anaemia has prognostic importance.
MPI is improved after treatment of anaemia,
re laxa t ion  t ime  i s  no t  a f fec ted  in
decompensa ted  anaemia .  Trea tment  o f
anaemia  should  be  s ta r ted  as  ea r ly  as
possible otherwise i t  may lead compensated
heart  fai lure (12).
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