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restenosis by nearly 50% (1).  However,  in-
s ten t  res tenos i s  remains  a  s ign i f ican t
problem wi th  the  s tents .

Severa l  fac tors  a re  known to  be
associated with the phenomenon of in-stent
res tenos i s  fo r  e .g .  e leva ted  LDL leve l s ,
inc reased  leve l s  o f  p lasminogen  ac t iva tor
inh ib i to r -1 ,  type-2  d iabe tes  and  enhanced
platelet aggregabili ty (2).  An association of

INTRODUCTION

Sten ts  a re  increas ing ly  be ing  used  by
cardiologists to manage patients with CAD.
Both  bare  meta l  s ten t s  (BMS)  and  drug
elut ing s tents  (DES) offer  advantages  over
angioplasty. They induce a more predictable
and  sa t i s fac tory  resu l t ,  r educe  the  r i sk  o f
the abrupt  closure of  the ar tery during the
procedure  and a lso  decrease  the  chance of
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Abstract :  Present study was conducted to evaluate the association of IgG
ant ica rd io l ip in  an t ibod ies  wi th  ins ten t  r e s t enos i s  in  pa t i en t s  hav ing
undergone percutaneous intervention with bare metal or drug eluting stents.
Coronary ar tery  disease  pat ients  wi th  s tent  p lacement  a t  leas t  6  months
pr ior  were  sc reened  for  e l ig ib i l i ty .  26  sa t i s f ied  the  inc lus ion /exc lus ion
cr i t e r i a .  10  pa t i en t s  wi th  symptoms  o f  r e s t enos i s ,  conf i rmed  on  check
angiography served as cases and 16 without symptoms of restenosis served
as control. Unpaired t- test was applied to ascertain the significance of any
difference between control and study groups. Antibody levels were estimated
on ELISA reader. The mean (±SD) anticardiolipin antibodies levels in cases
and controls were 11.8±5.1 GPL/U/ml and 14.3±10.2 GPL/U/ml, respectively.
The difference was not statistically significant (P>0.05). In conclusion, we
did not observe any significant correlation between the level of IgG aCL
and ins ten t  res tenos is .
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an t ica rd io l ip in  an t ibodies  (aCL)  wi th
coronary  a r te ry  d i sease  has  been  shown
in  severa l  bu t  no t  a l l  s tud ies  (3 ,  4 ) .
These antibodies bind to acidic phospholipids
on  p la te le t  membranes  and  promote
aggrega t ion ,  ac t iva t ion ,  degranula t ion  and
ult imately thrombocytopenia (5).  They have
also been shown to have an adverse impact
on outcomes in Acute Coronary Syndromes
(6).

The  assoc ia t ion  of  aCL an t ibody  wi th
ins ten t  res tenos i s  has  no t  been  s tud ied
much .  Therefore ,  the  p resen t  s tudy  was
conducted to evaluate the association of IgG
aCL wi th  ins ten t  res tenos i s  in  pa t ien t s
having undergone percutaneous intervention
(PCI) with bare metal or drug eluting stents.

MATERIAL AND METHODS

The s tudy  was  conduc ted  by  the
Depar tment  o f  Phys io logy ,  GMCH in
co l labora t ion  wi th  the  Depar tments  o f
Card io logy  and  Pharmacology ,  PGIMER,
Chand iga rh .

S u b j e c t s

Coronary  a r te ry  d i sease  pa t ien t s  who
underwent angioplasty with stent  placement
presen t ing  to  the  Out  Pa t ien t  Depar tment
of Cardiology, Nehru Hospital,  Postgraduate
Inst i tu te  of  Medical  Educat ion & Research
(PGIMER) ,  Chandigarh ,  were  sc reened  for
eligibility. Ten patients with restenosis after
s ten t  p lacement  conf i rmed  on  check
angiography  se rved  as  eases  and  s ix teen
pa t ien t s  wi thout  res tenos i s  bu t  wi th  s ten t
p lacement  se rved  as  con t ro l s .  They  were
matched for  gender,  family history,  history
of smoking,  hyperl ipidemia and diabetes.

Inc lus ion  cr i ter ia

1 . 30–70  year  o ld  pa t ien t s  wi th
angiographically proven (> 50% decrease
in lumen diameter) or suspected to have
res tenosis  based on invest igat ions/s igns
and  symptoms.

2 . Stent placement must have been done at
least  s ix months prior  to  the enrolment
in  the  s tudy.

3 . A cont ro l  g roup  of  pa t ien t s  wi th  s ten t
dura t ion  a t  l eas t  one  year  bu t  wi thout
s ten t  res tenos i s .

4 . Willing to give written informed consent.

Exclus ion  cr i ter ia

1 . Presence of infectious and/or autoimmune
diseases .

2 . Presence  of  lumina l  th rombus  before
percu taneous  in te rven t ion  (PCI)  as
documented in patient’s/hospital records.

3 . Presence  of  ac t ive  Treponema pal l idum
infect ion.

4 . History  of intake  of drugs  likely  to
a l te r  the  aCL leve l s  (phenoth iaz ines ,
hydralazine, procainamide or prednisone).

The following data were collected for each
patient: Age, Sex, Height, Weight, Abdominal
Circumference,  BMI,  Blood Pressure,  Lipid
Profi le  (by using Randox Kit) ,  ECG, Urea/
Creatinine,  ECHO, Angiography si te/ length,
Clinical history,  Type and number of stent.
Procedura l  Compl ica t ions ,  Cur ren t  S ta tus :
Any major  adverse  ca rd iac  even t ,  Any
Insegment  Res tenos i s ,  P rev ious /Ongoing
medica t ions .
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After obtaining consent, 5 cc of blood was
drawn from a peripheral vein in tubes. Serum
was separated by centrifugation at 3000 rpm
and s tored at  –20°C.  Antibody levels  were
es t imated  us ing  Orgentee  Diagnos t ika ,
Gmbh Kit for IgG antibodies on ELISA reader
(Lab  Sys tem Company) .  Resu l t s  were
calculated af ter  reading the opt ical  densi ty
at  450 nm.

Stat i s t i ca l  ana lys i s

Continuous data was expressed as either
mean  (±S.D)  and  or  Median  (Range) .
Dichotomous  da ta  was  expressed  as
percentage. A regression line was constructed
in  order  to  obta in  the  l ine  of  bes t  f i t  for
s tandards  fo r  ELISA.  Unpai red  t - t es t  was
applied to ascertain the significance of any
difference between the control and the study
groups .  Chi - square  t es t  was  used  for
d ichotomous  da ta  in  the  demographic
charac te r i s t i c .  P<0 .05  was  cons idered
stat is t ical ly s ignif icant .

RESULTS

The s tudy was  conducted  be tween May
and August, 2006. A total of 56 patients were
screened, 26 satisfied the inclusion/exclusion
cr i t e r ia  and  were  cons idered  fo r  fu r ther
evaluation. Out of 26 patients, 10 served as
cases and 16 controls.

Out  o f  10  cases ,  6  pa t ien t s  deve loped
restenosis after one year of stent placement
and 4  pat ient  af ter  more  than one year  of
s ten t  p lacement .  The  average  dura t ion  of
stent placement in control was more than 6
months  The  two groups  were  s imi la r  in
respect to most of the demographic variables
evaluated (Table I) .

TABLE I : Demograph ic  cha rac te r i s t i c s
o f  cases  and  con t ro l s .

Characteristic Control Cases P
(n=16) (n=10) va lue

Age in yrs 55.8± 10.8 55.5± 7.0 0.846
(Mean±S.D.)
BMI in kg/m2 23.8± 4.5 25.4± 4.6 0.295
SBP in mm of Hg 126.8± 12.3 131.2± 18.3 0.478
DBP in mm of Hg 78.6± 11.2 84.2± 10.6 0.223
Total chol. in mg/dl 150.5± 43.5 152.4± 32.1 0.906
HDL in mg/dl 40.3± 5.4 38.7± 15.0 0.757
LDL in mg/dl 86.7± 40.5 84.1± 27.6 0.864
TG in mg/dl 131.0± 55.6 145.3± 24.0 0.452
M/F 1/15 4/6 0.034
No of Vessels D/S 3/13 3/7 0.508
Stent (BMS/DES) 8/8 5/5 1.000
Smoker (Y/N) 7/9 6/4 0.927

Fig . 1 : Ant ica rd io lop in  l eve l s  o f  a l l
patients included in the study.

The individual  values of  ant icardiol ipin
leve l s  a re  shown in  F ig .  1 .  The  mean
(±SD)  an t ica rd io l ip in  l eve l s  in  cases  and
cont ro l s  were  11 .8±5 .1  GPL/U/ml  and
14.3±10.2 GPL/U/ml,  respect ively (Fig.  2) .
The  d i f fe rence  was  no t  s ta t i s t i ca l ly
s ign i f ican t  (P>0 .05) .  The  median  va lues
(range) for the two groups were 10.3 (5.9–
45) and 9.6 (6.8–17.9) respectively for cases
and controls .
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Af te r  ad jus t ing  for  the  demographic
charac te r i s t i cs ,  the  d i f fe rence  in  the  aCL
leve ls  con t inued  to  remain  non-s ign i f ican t
demons t ra t ing  the  l ack  of  e f fec t  o f  th i s
var iable  on the  outcomes.

DISCUSSION

Coronary restenosis  is  known to be the
major limitation of PCI. Although stents have
reduced restenosis as compared with balloon
angioplasty,  in-stent  restenosis continues to
occur in 40 to 45% of the patients (7). The
occur rence  of  res tenos i s  remains  l a rge ly
unpred ic tab le  fo r  any  par t i cu la r  pa t ien t ,
a l though  powerfu l  p red ic tors  o f  res tenos i s
have  been  descr ibed  tha t  a re  he lpfu l  to
character ize  populat ion of  pat ients .

The  assoc ia t ion  of  an t ica rd io l ip in
an t ibodies  wi th  CAD has  been  shown in
severa l  s tud ies  bu t  remains  con t rovers ia l .
Our  s tudy  represen ts  the  f i r s t  s tudy  to
assess  the  assoc ia t ion  of  an t ica rd io l ip in
antibodies with instent restenosis in patients
having undergone percutaneous intervention
wi th  Bare  meta l  s ten t  o r  Drug  e lu t ing
s t e n t .

In  a  s tudy  envolv ing  74  males  (34–87
years, mean 60) IgM and IgG-aCL in serum
were  de te rmined  in  acu te  and  chron ic
coronary  a r te ry  d i sease .  Al l  pa t ien t s
underwent  coronary  ang iography ,  pa t ien t s
wi th  in fec t ious  and  au to immune  d i seases
were  exc luded .  16  pa t ien t s  had  CAD,  34
showed coronary  s tenos i s  wi th  p r io r
in fa rc t ion ,  and  14  surv ived  an  acu te  MI ,
whereas 10 patients  revealed no signif icant
coronary  nar rowing  (con t ro l s ) .  The  major
risk factors were the same for all the groups.
I t  was  seen  tha t  ne i ther  the  IgM nor  the
IgG ant icardiol ipin  ant ibody levels  showed
any significant difference in four groups. The
severi ty  of  coronary ar tery disease did not
cor re la te  to  the  l eve l  o f  an t ica rd io l ip in
antibodies. Further, no correlation was found
be tween  e leva ted  aCL and  th rombocyte
leve l s .  Thus ,  showing  tha t  a  h igher
an t ica rd io l ip in  l eve l  does  no t  appear  to
be  a  r i sk  fac tor /marker  fo r  recur ren t
cardiovascular  events (8).

On the  other  hand,  in  another  s tudy in
pa t ien ts  wi th  hyper l ip idemia ,  to  de te rmine
whether aCL IgG and IgM were independent
r i sk  fac tors  fo r  a therosc le ro t ic  vascu la r
d i sease ,  i t  was  seen  tha t  pa t ien t s  wi th
atherosclerot ic  vascular  d isease  events  had
lower HDL and higher aCL IgM levels. (9).

Anticardiolipin levels in previous studies
have  been  seen  to  l i e  be tween  2 .9±5 .5  to
9.6±12.5 GPL/U/ml and values above 10 GPL/
U/ml  a re  assoc ia ted  wi th  Acute  Coronary
Syndrome (10). In our study baseline values
were already higher than 10 GPL/U/ml. These
high basel ine values  would have decreased
the  chances  o f  ob ta in ing  a  s ign i f ican t
difference between the cases and the controls.

The risk pattern profile for CAD in Indian

Fig. 2 : Mean (±SD) aCL levels
in  cases  and  con t ro l s .
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patients is different in many ways. For e.g.
a large number of  pat ients  are lean and of
younger age.  I t  is  possible that  biomarkers
such as CRP, aCL, fibrinogen etc which have
been  shown to  be  cor re la ted  in  non-Asian
population may not be of high relevance for
Indian populat ion.

Angiography was symptom driven in our
study. It  is  well  known that restenosis may
even be silent. Had check angiography been
done in the control  group,  i t  is  l ikely that
s ign i f ican t  res tenos i s  would  have  been
presen t  in  some pa t ien t s .  However ,  check
angiography at fixed intervals as is done in
the  Wes t  i s  no t  a  rou t ine  p rac t ice  in  our
count ry  and  therefore ,  may  not  have  been
ethically just if ied.

We also carried out a post-hoc analysis
by deleting the outl ier  value in the control
group. For these calculations, we imputed a
s ing le  va lue  wi th  the  mean  va lue  of  the
cases. Though the results continued to show
a nonsignificant difference, there was a trend
towards  h igher  va lues  in  the  cases .  S ince
this analysis was not pre-specified, we cannot
place too much emphasis  on this .

In conclusion,  our s tudy has not  shown
any significant correlation between the level
of IgG aCL and instent restenosis. However,
since single point measurement of aCL was
done and no follow-up could be done, further
studies may be planned to shed more l ight
on the status of aCL as a cardiovascular risk
fac tor .
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