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ade q uate  s tre s s .1-4 In Pak is tan, nucle ar cardiology
w as  s tarte d in th e  e arly nine tie s  and s ince  th an an
e norm ous  grow th  h as  be e n obs e rve d in th e  las t 15
ye ars  as  s e e n in th e  USA and EU countrie s .  To th e
be s t of our k now le dge  no s tudy from  Pak is tan s o far
h as  be e n found in th e  lite rature  de picting th e  prognos tic
value  of a norm al cardiac pe rfus ion s can. Th e  aim  of
th is  pros pe ctive  s tudy w as  to e valuate  th e  prognos tic
value  of norm al m yocardial pe rfus ion s can in our
population.

Th e  aim  of th is  s tudy w as  to e valuate  th e  prognos tic value  of a norm al MPI in our population.  PATIENTS AND
METH OD: Th is  s tudy include d 413 patie nts  w ith  norm al MPI (w ith  ade q uate  s tre s s ) pe rform e d w ith  s e s taMIBI. Out
of 413 patie nts , 217 w e re  m ale  and 19 6 w e re  fe m ale  w ith  m e an age  52.4 ± 9 .8 ye ars  (m e dian 52 ye ars ). Th e  s tudy
w as  indicate d for ch e s t pain diagnos is  in 330 (80% ) and for th e  as s e s s m e nt of functional capacity in re m aining 83
(20% ) patie nts . Th e  cardiac ris k  factors  w e re  pre vale nt including h ype rte ns ion in 9 2 (22.3% ),   diabe te s  in 52 (12.6% )
and dys lipide m ia in 52 (12.6% ). Furth e rm ore , 21.5%  patie nts  h ad >2  ris k  factors . 248 (60% ) individuals  unde rw e nt
dynam ic s tre s s  follow ing Bruce  or Modifie d Bruce  Protocol and e nd points  w e re  ach ie ve m e nt of >85%  targe t h e art
rate , ch e s t pain or appe arance  of s ignificant ECG ch ange s . Re m aining 165 (40% ) individuals  h ad dipyridam ole
inte rve ntion (s tandard protocol). A s tre s s -re s t (one  day protocol) SPECT s tudy w as  acq uire d us ing s ingle  h e ad
ECAM (Sie m e ns ) or double  h e ad Tos h iba GCA-7200A gam m a cam e ras . Th e s e  patie nts  w e re  follow e d up for 18
m onth s  ± 5 m onth s  and occurre nce s  of h ard cardiac e ve nts  (MI or cardiac de ath ) w e re  as k e d on te le ph one .
RESULTS: Th e  obs e rve d cardiac de ath s  w e re  3/413 (0.73% ) and non-fatal MIs  w e re  s e e n in 4/413 (0.9 7% ) on
18 m onth s  follow  up. Th e  obs e rve d cardiac m ortality rate  for patie nts  w ith  norm al MPI w as  0.73% . Ris k  adjus te d
(controlling for age , s e x and type  of s tre s s ) ove rall cardiac s urvival e xce e de d 9 9 .27% . For w om e n and m e n, th e
ave rage  cardiac s urvival w as  9 9 %  and 9 9 .5%  re s pe ctive ly (p=0.001). Additionally for patie nts  unde rgone  e xe rcis e ,
th e  annualiz e d s urvival rate  w as  9 9 .6%  and 9 8.8%  for th os e  w h o h ad dipyridam ole  inte rve ntion.
CONCLUSION: A norm al s e s taMIBI SPECT s tudy w ith  ade q uate  s tre s s  is  as s ociate d w ith  annualiz e d cardiac de ath
rate  of 0.5%  and a ne gative  pre dictive  value  of 9 8.33% . Furth e rm ore , th e s e  s tatis tics  of our population are  com parable
w ith  m os t of th e  publis h e d s tudie s .
Ke yw ords : Norm al Myocardial Pe rfus ion Scan; Ne gative  pre dictive  value ; Prognos tic value ; Eve nt rate

ABSTRACT

Introduction

For th e  las t th re e  de cade s  m yocardial pe rfus ion im aging
(MPI) h as  be com e  an im portant tool not only in th e
diagnos is  but als o in th e  de cis ion m ak ing re garding
th e  m anage m e nt of coronary arte ry dis e as e . It is
cons ide re d as  th e  door k e e pe r for th e  cardiac
cath e te riz ation. Num e rous  s tudie s  h ave  s h ow n an
e ve nt rate  of < 1%  pe r ye ar for a norm al MPI w ith



Th e  s tudy w as  indicate d for ch e s t pain diagnos is  in
330 (80% ) and for th e  as s e s s m e nt of functional capacity
in re m aining 83 (20% ) patie nts . Th e  cardiac ris k  factors

w e re  pre vale nt including h ype rte ns ion in 9 2 (22.3% ),
diabe te s  in 52 (12.6% ) and dys lipide m ia in 52 (12.6% ).

Furth e rm ore , 21.5%  patie nts  h ad 2 or m ore  th an 2
ris k  factors  (Fig. 2 and 3).
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Figure  1. H is togram  s h ow ing th e  age  dis tribution of th e  s tudy
population.

Re s ults

Th e  obs e rve d cardiac de ath s  w e re  3/413 (0.73% ) and
non-fatal MIs  w e re  s e e n in 4/413 (0.9 7% ) on 18 m onth s

follow  up (Fig. 4).

Patie nts  and Me th ods

Th is  s tudy include d 413 patie nts  w ith  norm al MPI (w ith

ade q uate  s tre s s ) pe rform e d w ith  s e s taMIBI at Karach i
Ins titute  of Radioth e rapy And Nucle ar Me dicine  (KIRAN)

from  January 2002 onw ard. Out of 413 patie nts , 217
w e re  m ale  and 19 6 w e re  fe m ale  w ith  a m e an age  52.4

± 9 .8 ye ars  (m e dian 52 ye ars ) (Fig. 1).

248 (60% ) individuals  unde rw e nt dynam ic s tre s s
follow ing Bruce  or Modifie d Bruce  Protocol and e nd
points  w e re  ach ie ve m e nt of >85%  targe t h e art rate ,

ch e s t pain or appe arance  of s ignificant ECG ch ange s .
Re m aining 165 (40% ) individuals  h ad dipyridam ole

inte rve ntion (s tandard protocol).
A s tre s s -re s t (one  day protocol) SPECT s tudy w as

acq uire d us ing s ingle  h e ad ECAM (Sie m e ns ) or dual
h e ad Tos h iba GCA-7200A gam m a cam e ras . Th e s e
patie nts  w e re  follow e d up for 18 m onth s  ± 5 m onth s

and occurre nce  of h ard cardiac e ve nts  (i.e . MI or
cardiac de ath ) w as  as k e d on te le ph one s .

Figure  2:  H is togram  s h ow ing ris k  factor dis tribution in th e  s tudy
s am ple .

Figure  3:  Broade r dis tribution of ris k  factors  am ong s tudy
population.

Figure  4: Ris k  adjus te d Cox s urvival curve  in patie nts  w ith  norm al
MPI.



Th e  obs e rve d cardiac m ortality rate  for patie nts  w ith
norm al MPI w as  0.73% . Ris k  adjus te d (controlling for

age , s e x and type  of s tre s s ) ove rall cardiac s urvival
e xce e de d 9 9 .27% . For w om e n and m e n, th e  ave rage
cardiac s urvival w as  9 9 %  and 9 9 .5%  re s pe ctive ly

(p=0.001). Additionally for patie nts  unde rgone  e xe rcis e ,
th e  annualiz e d s urvival rate  w as  9 9 .6%  and 9 9 .8%  for

th os e  w h o h ad dipyridam ole  inte rve ntion.
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Conclus ion

A norm al s e s taMIBI SPECT s tudy w ith  ade q uate  s tre s s

is  as s ociate d w ith  annualiz e d cardiac de ath  rate  of
0.5%  and a ne gative  pre dictive  value  of 9 8.33% .
Furth e rm ore , th e s e  s tatis tics  of our population are

com parable  w ith  m os t of th e  publis h e d s tudie s .

Stais tical Analys is

Bas e line  variable s  include d in Cox re gre s s ion analys is
w e re  as  follow 1 clinical variable s  including age , s e x,

pre s e nce  or abs e nce  of ch e s t pain and coronary ris k
factors  lik e  diabe te s , h ype rte ns ion, s m ok ing and

h ype rch ole s te role m ia.
To de te rm ine  th e  prognos tic value  of a te s t, all oth e r
inform ation k now n re garding th e  patie nt prior to th at

tim e  w as  include d; th e  Cox proportional h az ards  m ode l
w as  us e d in fas h ion to de te rm ine  s tatis tical m ode ls .

Th e  de pe ndant variable s  in th e  Cox proportional
h az ards  analys is  is  th e  tim e  to an e ve nt rath e r th an

th e  occurre nce  of th e  e ve nt w ith in a de te rm ine d tim e
pe riod. Th e  th re s h old for e ntry of variable s  into m ode l
w as  P<0.5.

(for e xe rcis e ) and 9 8.8%  (for dipyridam ole ). Th e
ne gative  pre dictive  value  of norm al MPI w as  9 8.33% .

All th e s e  figure s  are  com parable  w ith  m os t of th e
publis h e d data from  abroad. W e  could not find on
lite rature  s e arch  any s tudy de picting th e  ne gative

pre dictive  value  on Pak is tani population.

Dis cus s ion

Curre nt s tate  of th e  art inte rpre tation of m yocardial

pe rfus ion SPECT us e d ris k  s tratification bas e d on
im aging re s ults . Ris k  s tratification w ith  radionuclide
pe rfus ion im aging is  pow e rful be caus e  th e  m ajor

de te rm inant of cardiovas cular dis e as e  prognos is  is
as s e s s e d by m e as ure m e nts  of SPECT including

am ount of infracte d or viable  m yocardium .5 Sim ilarly
th e  annual e ve nt rate  in patie nts  w ith  a norm al

m yocardial pe rfus ion s can is  <1% .6

In Pak is tan, Nucle ar Cardiology h as  s h ow n tre m e ndous
grow th  in las t tw o de cade s . Th e  re as on for th is

e norm ous  grow th  is  due  to its  h igh  s e ns itivity, non-
invas ive ne s s  and its  pre cis ion in pre dicting th e  future

outcom e  or ris k  s tratification. In th is  s tudy cardiac
de ath  rate  for norm al MPI w as  0.73% . Sim ilarly

th e  annualiz e d cardiac s urvival rate  w as  9 9 .6%
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