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Background	
  

•  Inflamma/on	
  plays	
  an	
  integral	
  part	
  of	
  
aneurysm	
  forma/on	
  and	
  progression	
  to	
  
rupture	
  

•  Human	
  and	
  animal	
  /ssue	
  analysis	
  confirmed	
  
that	
  cerebral	
  aneurysm	
  walls	
  are	
  rich	
  in	
  
macrophages	
  and	
  inflammatory	
  molecules.	
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  rupture.	
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Hypothesis	
  

•  Aspirin	
  can	
  aRenuate	
  the	
  inflammatory	
  
process	
  in	
  the	
  walls	
  of	
  cerebral	
  aneurysms	
  and	
  
decrease	
  the	
  incidence	
  of	
  aneurysm	
  rupture	
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  ISUIA:	
  Nested	
  case-­‐control:	
  SAH	
  and	
  controls	
  (matched	
  by	
  
site	
  and	
  size)	
  –	
  frequency	
  of	
  aspirin	
  use	
  

 

 
Controls  Cases 

Odds Ratio 

P-value for  
linear association   
conditional odds*  N (%)  N (%) 

Use of aspirin (grouped) 

109 73.6 

 

39 26.4 1 0.0246 Never  

<= Once a month 23 79.3  6 20.7 0.80  

> Once a month - 2 times a 
week 14 77.8 

 
4 22.2 0.86  

3 times a week - daily 67 88.2  9 11.8 0.40  

P-value =0.14 for these grouping. P-value of never versus ever=0.0529.  
Tested using conditional logistic regression.  
*Considering an equally spaced scoring of 4 levels, using the conditional logistic model. Hasan	
  DM,	
  et	
  al:	
  Aspirin	
  as	
  a	
  promising	
  agent	
  for	
  decreasing	
  incidence	
  	
  	
  of	
  	
  	
  cerebral	
  aneurysm	
  rupture.	
  	
  Stroke	
  2011;42:3156–3162.	
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ISUIA:	
  Nested	
  case-­‐control:	
  hemorrhages	
  and	
  controls	
  
(matched	
  by	
  site	
  and	
  size)	
  –	
  frequency	
  of	
  aspirin	
  use	
  

Hasan	
  DM,	
  et	
  al:	
  Aspirin	
  as	
  a	
  promising	
  agent	
  for	
  decreasing	
  incidence	
  	
  	
  of	
  	
  	
  cerebral	
  aneurysm	
  rupture.	
  	
  Stroke	
  2011;42:3156–3162.	
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Aspirin	
  and	
  SAH:	
  More	
  Human	
  Data	
  

-­‐ 	
  Garcia-­‐Rodriguez	
  et	
  al:	
  
•  	
  1797	
  pa/ents	
  with	
  intracerebral	
  hemorrhage	
  
•  	
  1340	
  pa/ents	
  with	
  SAH	
  
•  	
  10,000	
  controls	
  
	
  
-­‐ 	
  Results:	
  chronic	
  low	
  dose	
  aspirin	
  protects	
  
against	
  SAH	
  

García-­‐Rodríguez	
  LA:	
  An/thrombo/c	
  drugs	
  and	
  risk	
  of	
  hemorrhagic	
  stroke	
  in	
  the	
  general	
  popula/on.	
  Neurology	
  2013;	
  81:566–574.	
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Aspirin	
  and	
  SAH:	
  More	
  Human	
  Data	
  

•  Gross	
  et	
  al:	
  Review	
  of	
  747	
  consecu/ve	
  
pa/ents	
  with	
  cerebral	
  aneurysms.	
  

•  	
  The	
  rate	
  of	
  hemorrhagic	
  presenta/on	
  was	
  
significantly	
  lower	
  in	
  pa/ents	
  taking	
  aspirin	
  
(28%	
  vs.	
  40%;	
  p=0.01).	
  	
  

Gross	
  BA,:	
  Aspirin	
  and	
  aneurysmal	
  subarachnoid	
  hemorrhage.	
  World	
  Neurosurg	
  2014;	
  82:1127–1130.	
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Mechanism	
  
of	
  Ac/on??	
  

Mechanism	
  of	
  Ac/on??	
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COX-­‐2	
  in	
  Human	
  Aneurysm	
  Tissue	
  

Hasan	
  D:	
  Upregula/on	
  of	
  cyclooxygenase-­‐2	
  (COX-­‐2)	
  and	
  microsomal	
  prostaglandin	
  E2	
  synthase-­‐1	
  (mPGES-­‐1)	
  in	
  wall	
  of	
  ruptured	
  
human	
  cerebral	
  aneurysms:	
  preliminary	
  results.	
  Stroke	
  2012;	
  43:	
  1964–1967	
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COX-­‐2	
  in	
  Human	
  
Aneurysm	
  Tissue	
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Hasan	
  DM,	
  Chalouhi	
  N,	
  et	
  al:	
  Evidence	
  that	
  acetylsalicylic	
  acid	
  aRenuates	
  inflamma/on	
  in	
  the	
  walls	
  of	
  human	
  cerebral	
  
aneurysms:	
  preliminary	
  results.	
  J	
  Am	
  Heart	
  Assoc	
  2013;	
  2:e000019.	
  
	
  

11	
  prospec/vely	
  enrolled	
  pa/ents	
  randomized	
  into	
  an	
  ASA-­‐treated	
  (81	
  mg	
  daily)	
  group	
  
(n=6)	
  and	
  an	
  untreated	
  (control)	
  group	
  (n=5)	
  
	
  
1-­‐	
  Radiographic	
  studies	
  
2-­‐	
  Histological	
  studies	
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Protocol:	
  Aspirin	
  +	
  E35mU	
  +	
  AngII	
  	
  

Day	
  0	
   Day	
  6	
   Day	
  14	
  Day	
  -­‐7	
   Day	
  21	
  	
  

Elastase	
  35mU	
  injec/on	
  +	
  Ang	
  II	
  mini	
  pump	
  implanta/on	
  

1%	
  saline	

Aspirin	
  (25mg/kg)	
  IP	
  daily	
  

N=14	
  
sacrifice	
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Sacrifice	
  criteria:	
  	
  
Reach	
  21	
  days	
  
Weight	
  loss	
  >	
  10%	
  from	
  baseline	
  or	
  >	
  2g	
  
Detec2on	
  of	
  aneurysmal	
  rupture	
  by	
  symptoms	
  	
  

Grade	
   Signs	
  

0	
   No	
  abnormali2es	
  

1	
   Flexion of torso and forelimb upon 
lifting of the whole animal by the tail

2	
   Circling but normal posture at rest

3	
   Leaning to a side at rest

4	
   No spontaneous motor activity

25	
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STA	
  

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.



Intracranial	
  Aneurysm	
  from	
  female	
  
pa/ent	
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More	
  Animal	
  Data	
  

•  Li	
  et	
  al	
  showed	
  that	
  aspirin	
  inhibited	
  
degenera/ve	
  changes	
  in	
  the	
  aneurysmal	
  wall	
  
of	
  a	
  rat	
  model	
  of	
  cerebral	
  aneurysms	
  and	
  
decreased	
  inflammatory	
  markers	
  (MMP-­‐2,	
  
MMP-­‐9,	
  MCP-­‐1,	
  VCAM-­‐1,	
  and	
  NF-­‐kB)	
  in	
  the	
  
wall.	
  	
  

Li	
  S,	
  Wang	
  D,	
  Tian	
  Y,	
  Zhou	
  Z,	
  Liu	
  L,	
  Wang	
  D,	
  et	
  al:	
  Aspirin	
  inhibits	
  degenera/ve	
  changes	
  of	
  aneurysmal	
  wall	
  in	
  a	
  rat	
  
model.	
  Neurochem	
  Res.	
  2015	
  (June	
  21-­‐Epub	
  ahead	
  of	
  print)	
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Conclusion	
  

•  Human	
  and	
  animal	
  data	
  suggest	
  that	
  aspirin	
  
aRenuates	
  inflamma/on	
  in	
  the	
  wall	
  of	
  cerebral	
  
aneurysms	
  and	
  may	
  reduce	
  the	
  risk	
  of	
  rupture	
  (with	
  
a	
  gender-­‐differen/al	
  response).	
  Medical	
  treatment	
  
to	
  halt	
  aneurysm	
  progression	
  to	
  rupture	
  is	
  
aRainable	
  

•  The	
  stage	
  is	
  set	
  for	
  a	
  human	
  clinical	
  trial!	
  
	
  

31	
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Aneurysm	
  Rupture	
  Reduc/on	
  and	
  Expansion	
  
Stabiliza/on	
  Trial	
  (ARREST)	
  

•  A	
  randomized	
  placebo-­‐controlled	
  clinical	
  trial	
  of	
  
aspirin	
  therapy	
  in	
  pa/ents	
  with	
  small	
  unruptured	
  
aneurysms	
  (3mm	
  ≥	
  aneurysm	
  ≤	
  7	
  mm)	
  

•  Primary	
  or	
  secondary	
  preven/on	
  
–  Primary	
  aims	
  of	
  the	
  trial:	
  	
  

•  Determina/on	
  of	
  effec/veness	
  of	
  aspirin	
  on	
  reducing	
  the	
  
incidence	
  of	
  aneurysmal	
  growth	
  and	
  rupture	
  

–  Secondary	
  aims:	
  	
  
•  Determina/on	
  of	
  effect	
  of	
  subgroups	
  on	
  response	
  to	
  aspirin	
  
•  Determina/on	
  of	
  factors	
  related	
  to	
  acute	
  change	
  in	
  aneurysm	
  size	
  
•  Determina/on	
  of	
  the	
  u/lity	
  of	
  serum	
  myeloperoxidase	
  levels	
  in	
  
assessing	
  response	
  to	
  aspirin	
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Thank	
  you!	
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