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Description 

FIELD  OF  THE  INVENTION: 

The  present  invention  relates  to  a  treatment  for 
myocardial  infarction  and  blood  clots  within  a  pa- 
tient,  and  more  specifically  to  a  therapy  which 
enhances  clot  lysis  comprising  administering  an 
antibody  directed  to  alpha-2-antiplasmin.  The  in- 
vention  also  relates  to  a  treatment  for  enhancing 
clot  lysis  comprising  administering  an  antibody  di- 
rected  toward  alpha-2-antiplasmin  together  with  a 
thrombolytic  agent. 

BACKGROUND  OF  THE  INVENTION 

The  initiating  event  of  many  myocardial  infarc- 
tions  (heart  attacks)  is  the  hemorrhage  into  athero- 
sclerotic  plaque.  Such  hemorrhage  often  results  in 
the  formation  of  a  thrombus  (or  blood  clot)  in  the 
coronary  artery  which  supplies  the  infarct  zone 
(i.e.,  an  area  of  coagulation  necrosis  which  results 
from  an  obstruction  of  blood  circulation).  This 
thrombus  is  composed  of  a  combination  of  fibrin 
and  blood  platelets.  The  formation  of  a  fibrin-plate- 
let  clot  has  serious  clinical  ramifications.  The  de- 
gree  and  duration  of  the  occlusion  caused  by  the 
fibrin-platelet  clot  determines  the  mass  of  the  in- 
farct  zone  and  the  extent  of  damage. 

A.  Treatment  for  Myocardial  Infraction 

The  primary  goal  of  current  treatment  for  myo- 
cardial  infarction  involves  the  rapid  dissolution  of 
the  occluding  thrombus  and  the  restoration  of 
blood  flow  ("reperfusion").  In  order  to  be  effective, 
a  successful  therapy  must  be  capable  of  dis- 
criminating  between  a  fibrin-platelet  clot  and  the 
fibrin  precursor,  fibrinogen.  The  use  of  an  agent 
which  fails  to  exhibit  such  specificity  may  increase 
the  risk  of  general  hemorrhage  to  the  patient.  A 
successful  therapy  must  be  capable  of  sustained 
effect  so  that  reformation  of  the  clot  does  not  occur 
after  the  cessation  of  therapy.  If  the  fibrin-platelet 
clot  is  able  to  reform,  then  the  affected  artery  may 
become  reoccluded. 

The  formation  of  fibrin-platelet  clots  in  other 
parts  of  the  circulatory  system  may  be  partially 
prevented  through  the  use  of  anti-coagulants  (such 
as  heparin).  Unfortunately,  heparin  has  not  been 
found  to  be  universally  effective  in  preventing  reoc- 
clusion  in  myocardial  infarction  victims  in  which  the 
degree  of  blood  vessel  occlusion  (the  degree  of 
"stenosis")  is  greater  than  or  equal  to  70%,  par- 
ticularly  in  those  patients  with  severe  residual  coro- 
nary  stenosis. 

If  an  individual  has  formed  a  fibrin-platelet  clot 
prior  to  the  availability  of  medical  assistance,  the 

clot  may  be  dissolved  through  the  use  of  throm- 
bolytic  agents.  A  thrombolytic  agent  is  a  medica- 
ment  capable  of  lysing  the  fibrin-platelet  thrombus, 
and  thereby  permitting  blood  to  again  flow  through 

5  the  affected  blood  vessel.  Such  agents  include 
streptokinase,  prourokinase,  urokinase,  and  tissue- 
type  plasminogen  activator  (Ganz,  W.  et  al.,  J. 
Amer.  Coll.  Cardiol.  1 :̂1247-1253  (1983);  Rentrop, 
K.P.  et  al.,  Amer.  J.  Cardiol.  54:29E-31E  (1984); 

io  Gold,  H.K.  et  al.,  Amer.  J.  Cardiol.  53:122C-125C 
(1984)). 

Treatment  with  thrombolytic  agents  can  often 
successfully  restore  coronary  blood  flow  rapidly 
enough  to  interrupt  myocardial  infarction.  Unfortu- 

75  nately,  the  dissolved  fibrin-platelet  clot  has  been 
found  to  reform  after  cessation  of  such  throm- 
bolytic  therapy  in  a  substantial  number  of  patients. 
This  reformation  may  result  in  the  reocclusion  of 
the  affected  blood  vessels,  and  is,  therefore,  of 

20  substantial  concern  (Gold,  H.K.  et  al.,  Amer.  J. 
Cardiol.  53:122C-125C  (1984);  Gold,  H.K.  et  al., 
Circulation  68:1-50-1-54  (1983)).  Thus,  although 
streptokinase  treatment  has  been  found  to  be  suc- 
cessful  in  dissolving  fibrin  clots  in  approximately 

25  85%  of  studied  cases,  reocclusion  of  the  affected 
vessels  has  been  found  to  occur  in  approximately 
25%  of  the  patients  examined.  (Gold,  H.K.,  et  al., 
Circulation,  68:150-154  (1983)). 

Tissue-type  plasminogen  activator  (t-PA)  is 
30  considered  to  be  a  more  desirable  thrombolytic 

agent  than  either  streptokinase  or  urokinase  be- 
cause  it  displays  greater  (though  not  absolute) 
specificity  for  fibrin  than  does  either  of  these 
agents  (Verstrate,  M.,  et  al.,  Lancet,  1_:142  (1985)). 

35  Tissue-type  plasminogen  activator  (t-PA)  is  a  clot- 
specific  thrombolytic  agent  with  a  rapid  disposition 
rate  from  plasma.  Tissue-type  plasminogen  activa- 
tor  (t-PA)  has  been  found  to  be  an  effective  throm- 
bolytic  agent  in  patients  with  acute  myocardial  in- 

40  farction,  producing  coronary  reflow  (i.e.,  decreasing 
stenosis)  in  45-75  minutes  in  approximately  70%  of 
patients  studied  (Gold,  H.K.  et  al.,  Circulation 
73:347-352  (1986)). 

Tissue-type  plasminogen  activator  is  adminis- 
45  tered  at  an  infusion  at  a  rate  of  approximately  1-2 

mg/kg  patient  weight-/90  minutes.  Because  t-PA  at 
high  concentration  is  capable  of  breaking  down 
fibrinogen,  the  use  of  higher  dosages  has  been 
associated  with  an  increased  potential  of  general 

50  hemorrhage.  Increased  t-PA  dosages  have  not 
been  found  to  uniformly  increase  the  rate  of  clot 
dissolution. 

The  benefit  of  employing  t-PA  significantly  off- 
set  by  the  spontaneous  rate  of  acute  reocclusion 

55  which  follows  the  cessation  of  t-PA  therapy.  Gold, 
H.K.  and  coworkers  have  found  that  cessation  of  t- 
PA  therapy  resulted  in  reocclusion  of  affected 
blood  vessels  in  approximately  45%  of  patients 
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studied  (Circulation  73:347-352  (1986)).  Increased 
t-PA  dosages  have  not  been  found  to  decrease  the 
tendency  for  coronary  artery  reocclusion.  Signifi- 
cantly,  the  possibility  of  thrombin  clot  reformation 
is  closely  related  to  the  degree  of  residual  coronary 
stenosis  (i.e.,  the  extent  of  blood  vessel  blockage). 
Thus,  reocclusion  is  more  probable  in  individuals  in 
which  high  grade  stenosis  (i.e.,  greater  than  70% 
quantitative  stenosis  or  greater  than  80%  non- 
quantitative  stenosis)  has  occurred.  The  reocclu- 
sion  of  blood  vessels  has  been  found  to  be  inhib- 
ited  by  continued  infusion  of  t-PA  (Gold,  H.K.  et  al., 
Circulation  73:347-352  (1986)).  Unfortunately,  the 
relatively  short  biological  half-life  of  t-PA  and  the 
potential  for  increasing  the  tendency  for  severe 
bleeding  in  some  patients  may  make  continued 
infusion  of  t-PA  impractical  for  many  heart  attack 
victims. 

In  summary,  clinical  investigations  have  shown 
that  the  dissolved  thrombus  frequently  reforms  fol- 
lowing  the  cessation  of  t-PA  infusion  (Gold,  H.K.  et 
al.,  Circulation  73:347-352  (1986)),  but  that  the  fre- 
quency  of  such  reocclusion  can  be  minimized  by 
providing  a  second  ("maintenance")  t-PA  infusion 
of  a  substantially  lower  dose  but  for  a  substantially 
longer  period.  Heparin  is  currently  recognized  as 
the  appropriate  concommitant  therapy  for  patients 
receiving  such  a  maintenance  infusion.  The  treat- 
ment  of  coronary  artery  thrombosis  clotting)  with  t- 
PA  requires,  therefore,  a  continuous  infusion  at  a 
high  rate  in  order  to  obtain  rapid  reperfusion,  and  a 
maintenance  infusion  at  a  lower  dose  to  prevent 
reocclusion  in  patients  with  high  grade  residual 
stenosis. 

B.  Mechanism  of  Fibrin  Clot  Formation 

Clots  are  composed  of  both  fibrin  and  blood 
platelets  in  various  ratios.  The  fundamental  reaction 
in  blood  clotting  involves  the  conversion  of  a  solu- 
ble  plasma  protein  (fibrinogen)  into  insoluble  fibrin. 
The  conversion  of  fibrinogen  into  fibrin  is  catalyzed 
by  the  enzyme,  thrombin,  which  is  a  serine  prot- 
ease.  The  general  mechanism  of  blood  clot  forma- 
tion  is  reviewed  by  Ganong,  W.F.  (In:  Review  of 
Medical  Physiology,  9th  ed.,  Lange,  Los  Altos,  CA, 
pp.  411-414  (1979)).  Platelets  are  disk-shaped 
structures  present  in  blood.  They  contribute  to  clot 
formation  by  both  their  incorporation  with  fibrin  into 
an  insoluble  mass  and  by  their  enhancement  of  the 
rate  of  fibrinogen  to  fibrin  conversion.  Platelets 
contribute  to  clot  formation  in  myocardial  infarction 
and  are  a  major  component  of  clots  that  reocclude 
coronary  arteries  that  have  been  reperfused  by 
treatment  with  a  thrombolytic  agent.  The  formation 
of  the  platelet  aggregate  depends  upon  an  inter- 
action  between  fibrinogen  (and  perhaps  von  Wil- 
lebrand's  factor  or  fibronectin)  and  a  receptor  mol- 

ecule  present  on  the  surface  of  platelets.  This 
platelet  fibrinogen  receptor  has  been  found  to  be  a 
complex  of  two  membrane  glycoproteins,  termed 
GPIIb  and  GPIIIa  (Nachman,  R.L.  et  al.,  J.  Clin. 

5  Invest.  69:263-269  (1982);  Coller,  B.S.  et  al.,  J. 
Clin.  Invest.  72:325-338  (1983)).  The  specific  role 
of  the  GPIIb/GPIIIa  receptor  complex  was  eluci- 
dated  by  Coller,  B.S.  and  coworkers  through  their 
isolation  of  a  murine  monoclonal  antibody  (known 

io  as  monoclonal  antibody  10E5)  found  to  be  capable 
of  binding  to  glycoproteins  lib  and  Ilia,  and  of 
completely  blocking  the  binding  of  fibrinogen  to 
platelets.  In  order  to  avoid  potential  complications 
due  to  the  possibility  that  the  monoclonal  anti- 

15  body's  Fc  fragment  region  might  inhibit  aggrega- 
tion  non-specifically,  Coller,  et  al.  used  the  F(ab')2 
fragment  of  the  10E5  antibody  in  their  experiments. 
(Coller,  B.S.  et  al.,  J.  Clin.  Invest.  72:325-338 
(1983)).  The  F(ab')2  fragment  of  an  antibody  in- 

20  eludes  only  those  regions  of  the  antibody  which  are 
responsible  for  the  antibody's  specificity  and  anti- 
gen-binding  capacity.  The  nature  of  F(ab')2  frag- 
ments  and  procedures  for  their  preparation  are 
disclosed  by  Eisen,  H.N.  (In:  Microbiology,  3rd  ed., 

25  Davis,  B.D.  et  al.,  Harper  &  Row,  N.Y.,  pp.  342-349 
(1980)). 

An  additional  monoclonal  antibody  (designated 
7E3)  was  found  to  block  the  binding  of  fibrinogen 
to  platelets,  and  to  bind  to  GPIIb/GPIIIa  (Coller, 

30  B.S.,  J.  Clin.  Invest.,  76:101-108  (1985)).  This  mon- 
oclonal  antibody  differed  from  antibody  10E5  in 
that  it  bound  much  more  rapidly  to  activated  plate- 
lets  than  to  unactivated  platelets  and  was  capable 
of  binding  to  canine  as  well  as  human  platelets 

35  (Coller,  B.S.,  J.  Clin.  Invest.  76:101-108  (1985); 
Coller,  B.S.  et_al.,  J.  Lab.  Clin.  Med.,  107:384-392 
(1986);  both  of  which  references  are  incorporated 
by  reference  herein).  The  F(ab')2  fragments  of 
monoclonal  antibody  7E3  were  found  to  be  capable 

40  of  interfering  with  platelet  aggregation,  thus  sug- 
gesting  a  potential  therapeutic  use  in  the  treatment 
of  thrombotic  disease  (Coller,  B.S.  et  al.,  Blood 
66:1456-1459  (1985)).  The  F(ab')2  fragment  of 
monoclonal  antibody  7E3  was  also  found  to  be 

45  effective  in  blocking  the  accumulation  of  multiple 
layers  of  platelets  without  producing  an  unaccep- 
table  risk  of  hemorrhage,  thus  suggesting  a  poten- 
tial  use  in  avoiding  the  total  occlusion  of  blood 
vessels  which  may  occur  in  myocardial  infarction 

50  and  stroke  (Coller,  B.S.  et  al.,  Blood  66:1456-1459 
(1985)). 

C.  Mechanism  of  Clot  Lysis  and  Natural  Inhibition 
Thereof 

55 
Clot  lysis  is  mediated  by  plasmin  in  vivo.  Un- 

der  natural  conditions,  plasminogen  is  converted  to 
plasmin  by  tissue  plasminogen  activator  (t-PA).  Ac- 

3 
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tivation  occurs  on  the  fibrin  surface,  thus  confining 
proteolytic  activity  to  the  appropriate  site.  After 
plasmin  is  set  free  into  the  circulation,  it  is  rapidly 
combined  with  natural  inhibitors.  Inactivation  of 
plasmin  is  the  final  and  necessary  step  in  the 
process  of  protecting  against  undesirable  prot- 
eolysis.  Such  plasmin  inhibitors  include  alpha-2- 
antiplasmin,  alpha-2-macroglobulin  and  alpha-1  -an- 
titrypsin,  all  glycoproteins.  Al  pha-2-antiplasmin  has 
a  much  higher  affinity  for  plasmin  than  alpha-2- 
macroglobulin  and  binds  specifically  to  plasmin  in 
a  1:1  ratio.  The  larger  pool  of  alpha-macroglobulin 
acts  as  a  reservoir  inhibitor.  Kane,  K.K.,  Ann.  Clin. 
Lab.  Sci.  14:443-449  (1984).  Thus,  clot  lysis  by  the 
administration  of  t-PA  is  limited  by  the  rapid  and 
irreversible  inactivation  of  plasmin  by  plasmin  in- 
hibitors. 

Alpha-2-antiplasmin  has  three  functional  do- 
mains:  the  reactive  site  for  plasmin,  the  plasmin- 
ogen)  or  LBS-binding  site  [complementary  to  the 
LBS  (lysine-binding  site)  of  plasmin(ogen)],  and  the 
cross-linking  site  for  fibrin.  Mimuro,  J.,  et  al.,  Blood 
69:446-453  (1987).  Mimuro  et  al.  disclose  anti- 
bodies  to  alpha-2-antiplasmin,  one  of  which  (JPTI- 
1)  was  specific  to  the  reactive  site  of  alpha-2- 
antiplasmin  and  prevented  formation  of  alpha-2- 
antiplasmin-plasmin  complexes,  thereby  inhibiting 
antiplasmin  activity.  However,  Mimuro  et  al.  do  not 
teach  administration  of  the  JPTI-1  antibody  to  en- 
hance  clot  lysis.  Other  antibodies  specific  for  al- 
pha-2-antiplasmin  are  taught  by  Plow,  E.F.,  et  al., 
J.  Biol.  Chem.  255:2902-2906  (1980);  Wimen,  B.,  et 
ah,  Scan.  J.  Clin.  Lab.  Invest.  43:27-33  (1983); 
Hattey,  E.,  et  al.,  Thromb.  Res.  45:485-495  (1987); 
Collen,  U.S.  Patent  No.  4,346,029  (1980);  and  Col- 
len,  U.S.  Patent  No.  4,198,335  (1980). 

Kumada  et  al.,  Thromb.  Res.  36,  153-163, 
1984,  disclose  the  use  of  polyclonal  antibodies  to 
induce  a-2-plasmin  inhibitor-deficiency  in  rats  by 
immuno-depletion.  Depletion  of  a-2-plasmin  inhibi- 
tor  resulted  in  a  marked  acceleration  of  urokinase- 
induced  plasma  clot  lysis,  but  also  in  a  mild  bleed- 
ing  tendency  at  the  sites  of  venipuncture. 

D.  Summary 

In  summary,  a  substantial  goal  of  therapies 
aimed  at  treating  myocardial  infarction  involves 
limiting  necrosis  by  permitting  early  reperfusion 
and  by  preventing  reocclusion.  At  present,  this  goal 
is  partially  achieved  through  the  administration  of 
thrombolytic  agents  capable  of  dissolving  the  po- 
tentially  life-threatening  fibrin-platelet  clots.  The  po- 
tential  benefit  of  employing  such  agents  is,  how- 
ever,  significantly  offset  by  their  lack  of  fibrin  speci- 
ficity  (as  in  the  case  of  streptokinase  and 
urokinase),  or  by  their  relatively  short  biological 
half-life  caused  by  plasmin  inhibitors  (which  may 

result  in  reformation  of  the  fibrin  clot,  and  the 
accompanying  reocclusion  of  the  affected  blood 
vessels).  Hence,  a  need  exists  for  an  improvement 
in  thrombolytic  therapy  which  enhances  clot  lysis, 

5  while  minimizing  fibrinogen  breakdown  and  pre- 
venting  reocclusion  of  the  affected  coronary  artery. 

SUMMARY  OF  THE  INVENTION 

io  The  present  invention  provides  an  improved 
thrombolytic  therapy  for  the  treatment  of  myocar- 
dial  infarction,  and  blood  clots  within  patients.  The 
invention  also  relates  to  a  method  of  treating  myo- 
cardial  infarction  and  blood  clots  comprising  ad- 

15  ministration  a  hapten-binding  molecule  capable  of 
preventing  the  inhibition  of  plasmin  in  an  amount 
sufficient  to  prevent  such  inhibition. 

The  invention  also  provides  a  method  of  treat- 
ment  for  myocardial  infarction  which  comprises 

20  coadministrating  to  a  patient  in  need  of  such  treat- 
ment: 

(a)  a  hapten-binding  molecule  capable  of  pre- 
venting  the  inhibition  of  plasmin  by  a  plasmin 
inhibitor  in  an  amount  sufficient  to  prevent  such 

25  inhibition;  and 
(b)  a  thrombolytic  agent,  in  an  amount  sufficient 
to  either  (i)  dissolve  a  fibrin-platelet  clot  or  (ii) 
inhibit  the  formation  of  a  fibrin-platelet  clot; 
wherein  the  hapten-binding  molecule  (a)  is  dif- 

30  ferent  from  the  thrombolytic  agent  (b). 
The  invention  additionally  pertains  to  a  kit  use- 

ful  for  carrying  out  the  above  method  being  com- 
partmentalized  in  close  confinement  to  receive  two 
or  more  container  means  therein,  which  comprises; 

35  (1)  a  first  container  containing  a  therapeutically 
effective  amount  of  the  hapten-binding  molecule 
(a);  and 
(2)  a  second  container  containing  a 
therapeutically  effective  amount  of  the  throm- 

40  bolytic  agent  (b). 

DESCRIPTION  OF  THE  FIGURES 

Figure  1  depicts  a  graph  of  the  percent  inhibi- 
ts  tion  of  antiplasmin  as  a  function  of  RWR  concentra- 

tion. 
Figure  2  depicts  a  graph  of  the  percent  clot 

lysis  by  plasmin  as  a  function  of  RWR  concentra- 
tion. 

50  Figure  3  depicts  a  graph  of  the  percent  clot 
lysis  by  t-PA  as  a  function  of  RWR  concentration. 

Figure  4  depicts  a  graph  of  the  percent  clot 
lysis,  wherein  RWR  is  added  before  or  after  dot- 
ing,  as  a  function  of  t-PA  concentration. 

55  Figure  5  depicts  a  graph  showing  the  synergis- 
tic  effects  of  t-PA  and  RWR  on  plasma  clot  lysis. 

Figure  6  depicts  and  isobologram  showing  the 
effects  of  combinations  of  RWR  and  t-PA  on  plas- 
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ma  clot  lysis. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

The  present  invention  is  directed  to  a  method 
for  treating  myocardial  infarction  and  blood  clots 
within  a  patient  comprising  administering  a  hapten- 
binding  molecule  capable  of  preventing  the  inhibi- 
tion  of  plasmin,  in  an  amount  sufficient  to  prevent 
such  inhibition. 

The  present  invention  also  involves  a  treatment 
for  myocardial  infarction  and  blood  clots  within  a 
patient  which  comprises  coadministering  a  hapten- 
binding  molecule  and  a  thrombolytic  agent  to  a 
recipient  patient.  A  "hapten-binding  molecule"  is 
meant  to  refer  to  any  molecule  capable  of  binding 
to  a  plasmin  inhibitor.  Such  molecules  may  include 
antibodies,  antibody  fragments  (such  as,  for  exam- 
ple,  F(ab')2  or  F(ab)  molecules),  as  well  as  any 
ligand  capable  of  binding  to  a  plasmin  inhibitor. 

Blood  clots  which  may  be  treated  according  to 
the  methods  of  the  invention  include,  but  are  not 
limited  to  pulmonary  thromboembolism,  deep  ve- 
nous  thrombosis,  cerebral  embolism,  renal  vein 
and  peripheral  arterial  thrombosis,  and  the  like. 

By  the  term  "co-administration"  is  intended 
that  each  of  the  hapten-binding  molecule  and 
thrombolytic  agent  will  be  administered  during  a 
time  frame  wherein  the  respective  periods  of  phar- 
macological  activity  overlap.  The  two  agents  may 
be  administered  simultaneously  or  sequentially. 

The  hapten-binding  molecules  of  the  present 
invention  may  be  monoclonal  antibodies  or  frag- 
ments  thereof.  It  is  preferable  to  employ  the  F(ab')2 
fragment  of  such  an  antibody  for  this  purpose,  in 
order  to  minimize  any  immunological  reaction 
caused  by  the  Fc  portion  of  the  immunoglobulin. 
Procedures  for  preparing  monoclonal  antibodies 
are  disclosed  by  Kaprowski,  H.  et  al.  (United  States 
Patent  No.  4,172,124);  and  Kohler  et  al.  (Nature 
256:495-497  (1975)).  The  preparation  of  mon- 
oclonal  antibodies  capable  of  preventing  the  inhibi- 
tion  of  plasmin  are  taught  by  Mimuro,  J.,  et  al., 
Blood  69:446-453  (1987)  and  described  in  the  ex- 
amples  section  of  the  present  application. 

As  used  herein,  a  "hapten"  is  a  molecule  ca- 
pable  of  being  bound  by  an  antibody.  In  order  to 
be  used  in  accordance  with  the  present  invention, 
the  hapten-binding  molecule  must  be  capable  of 
binding  to  a  plasmin  inhibitor  and  thereby  prevent 
such  an  inhibitor  from  forming  inhibitor-plasmin 
complexes.  Although  any  such  hapten-binding  mol- 
ecule  may  be  employed  in  accordance  with  the 
present  invention,  it  is  preferable  to  employ  a  hap- 
ten-binding  molecule  which  is  capable  of  binding  to 
the  plasmin  binding  site  of  alpha-2-antiplasmin.  An 
especially  preferred  monoclonal  antibody  for  this 

purpose  is  the  antibody  RWR  described  more  fully 
below. 

The  terms  "thrombolytic  agent"  are  meant  to 
refer  to  any  agent  capable  of  either  dissolving  a 

5  fibrin-platelet  clot,  or  inhibiting  the  formation  of 
such  a  clot.  Examples  of  thrombolytic  agents  in- 
clude  streptokinase,  prourokinase,  urokinase,  and 
tissue-type  plasminogen  activator.  Use  of  t-PA  for 
these  purposes  is  especially  preferred.  Although 

io  natural  t-PA  may  be  employed,  it  is  preferable  to 
employ  recombinant  t-PA.  The  invention  may  addi- 
tionally  employ  hybrids,  physiologically  active  frag- 
ments  or  mutant  forms  of  the  above  thrombolytic 
agents.  The  term  "tissue-type  plasminogen  activa- 

15  tor"  as  used  herein  is  intended  to  include  such 
hybrids,  fragments  and  mutants,  as  well  as  both 
naturally  derived  and  recombinantly  derived  tissue- 
type  plasminogen  activator. 

In  one  embodiment,  the  hapten-binding  mol- 
20  ecule  and  the  thrombolytic  agent  of  the  present 

invention  are  intended  to  be  co-administered  to  the 
recipient.  It  is  preferable  to  provide  the  hapten- 
binding  molecule  to  the  patient  prior  to  the  admin- 
istration  of  the  thrombolytic  agent.  It  is  most  prefer- 

25  able  to  provide  the  hapten-binding  molecule  45 
minutes,  preferably  30  minutes,  prior  to  the  admin- 
istration  of  the  thrombolytic  agent. 

The  hapten-binding  molecule  of  the  present 
invention  is  provided  for  the  purpose  of  preventing 

30  the  inhibition  of  plasmin  by  a  plasmin  inhibitor. 
Unexpectedly,  it  has  been  discovered  that  coad- 
ministration  of  the  hapten-binding  molecule  togeth- 
er  with  a  thrombolytic  agent  causes  a  synergistic 
effect,  and  thereby  enhances  clot  lyses  to  a  greater 

35  extent  than  would  be  expected  if  the  effects  of 
hapten-binding  molecule  administration  and  throm- 
bolytic  agent  administration  was  merely  additive. 

When  used  alone,  an  amount  of  hapten-binding 
molecule  capable  of  preventing  inhibition  of  plas- 

40  min  and  thereby  enhancing  clot  lysis  when  pro- 
vided  to  a  patient  is  a  "therapeutically  effective" 
amount.  In  order  to  enhance  clot  lysis  and  prevent 
clot  reformation,  it  is  desirable  to  provide  between 
3  to  100  nmole  of  hapten-binding  molecule  per 

45  kilogram  of  patient  weight.  This  dosage  may  be 
administered,  in  one  embodiment,  over  a  period  of 
between  60  to  480  minutes,  by  continual  intra- 
venous  infusion  at  a  rate  of  0.10  -  1.0  mg/kg  min. 
Alternatively,  it  is  possible  to  provide  the  hapten- 

50  binding  molecule  in  an  intravenously  injectable 
bolus  at  a  dose  of  between  3  to  100  nmole/kg,  and 
most  preferably  between  3  to  6  nmole  (of  hapten- 
binding  molecule)  per  kilogram  of  patient  weight.  If 
the  hapten-binding  molecule  is  provided  in  this 

55  manner,  a  single  bolus  is  sufficient  to  prevent  po- 
tential  clot  reformation.  The  hapten-binding  mol- 
ecule  of  the  present  invention  may  be  dissolved  in 
any  physiologically  tolerated  liquid  in  order  to  pre- 

5 
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pare  an  injectable  bolus.  It  is  preferable  to  prepare 
such  a  bolus  by  dissolving  the  hapten-binding  mol- 
ecule  in  normal  saline. 

When  the  hapten-binding  molecule  capable  of 
preventing  inhibition  of  plasmin  is  co-administered 
with  a  thrombolytic  agent,  it  is  desirable  to  provide 
3  to  6  nmole  of  hapten-binding  molecule  per  kilo- 
gram  of  patient  weight.  This  dosage  may  be  ad- 
ministered,  in  one  embodiment,  over  a  period  of  60 
to  480  minutes,  by  continuous  intravenous  infusion. 
Alternatively,  it  is  possible  to  provide  the  hapten- 
binding  molecule  in  an  intravenously  injectable 
bolus  at  a  dose  of  between  3  to  6  nmole/kg,  and 
most  preferably  between  1  to  3  nmole/kg  of  patient 
weight.  An  amount  of  thrombolytic  agent  capable  of 
causing  such  lysis  is  a  "therapeutically  effective" 
amount.  The  thrombolytic  agent  of  the  present  in- 
vention  is  preferably  provided  at  a  dose  of  between 
0.5  to  1.0  mg  per  kg  of  patient  weight.  In  one 
embodiment,  the  thrombolytic  agent  is  provided 
over  a  prolonged  period  (i.e.,  from  about  180  to 
about  1440  minutes).  In  a  preferred  embodiment, 
the  thrombolytic  agent  of  the  present  invention  is 
provided  as  an  intravenously  injected  bolus  con- 
taining  between  0.5  to  1.0  mg/kg,  and  most  prefer- 
ably  between  0.5  to  0.75  mg/kg.  The  thrombolytic 
agent  of  the  present  invention  may  be  dissolved  in 
any  physiologically  tolerated  liquid  in  order  to  pre- 
pare  an  injectable  bolus.  It  is,  however,  preferable 
to  prepare  such  a  bolus  by  dissolving  the  throm- 
bolytic  agent  in  normal  saline. 

A  patient  treated  according  to  the  preferred 
embodiment  will,  therefore,  receive  an  intravenous- 
ly  injected  bolus  of  the  hapten-binding  molecule  in 
combination  with  an  intravenously  injected  bolus  of 
the  thrombolytic  agent.  This  preferred  treatment 
minimizes  the  amount  of  t-PA  required  for  throm- 
bolysis,  thus  reducing  the  extent  of  fibrinogen 
breakdown  and  lessening  any  tendency  for  general 
hemorrhage.  Importantly,  the  use  of  the  preferred 
treatment  results  in  the  dissolution  of  the  occluding 
thrombus  at  a  rate  which  greatly  exceeds  the  rate 
of  thrombus  dissolution  when  either  the  hapten- 
binding  molecule  or  the  thrombolytic  agent  is  pro- 
vided  by  infusion.  Additionally,  the  risk  of  reoc- 
clusion  is  substantially  reduced. 

These  unexpected  findings  are  important  be- 
cause  it  had  previously  not  been  possible  to  accel- 
erate  the  rate  of  clot  lysis  without  increasing  the 
tendency  to  hemorrhage.  The  preferred  embodi- 
ment,  therefore,  provides  a  method  of  treatment  in 
which  the  administration  of  a  bolus  of  a  hapten- 
binding  molecule  in  combination  with  the  admin- 
istration  of  a  bolus  of  a  thrombolytic  agent  are 
capable  of  dissolving  an  occluding  thrombus  at  a 
faster  rate  than  can  be  obtained  when  either  com- 
pound  is  administered  alone.  Moreover,  the  pre- 
ferred  embodiment  accomplishes  this  goal  while 

minimizing  both  fibrinogen  breakdown  and  the  risk 
of  reocclusion. 

As  would  be  apparent  to  one  of  ordinary  skill  in 
the  art,  the  required  dosage  of  the  anti-hapten 

5  binding  molecule  or  thrombolytic  agent  will  depend 
upon  the  severity  of  the  condition  of  the  patient, 
and  upon  such  criteria  as  the  patient's  height, 
weight,  sex,  age,  and  medical  history. 

The  hapten-binding  molecule  or  thrombolytic 
io  agent  of  the  present  invention  can  be  formulated 

according  to  known  methods  to  prepare  pharma- 
ceutically  useful  compositions,  such  as  by  admix- 
ture  with  a  pharmaceutically  acceptable  carrier  ve- 
hicle.  Suitable  vehicles  and  their  formulation  are 

is  described,  for  example,  in  Remington's  Pharma- 
ceutical  Sciences  (16th  Ed.,  Osol,  A.  (ed.),  Mack, 
Easton  PA  (1980)).  In  order  to  form  a  pharmaceuti- 
cally  acceptable  composition  suitable  for  effective 
administration,  such  compositions  will  contain  an 

20  effective  amount  of  the  hapten-binding  molecule  or, 
thrombolytic  agent,  either  alone,  or  with  a  suitable 
amount  of  carrier  vehicle. 

Additional  pharmaceutical  methods  may  be 
employed  to  control  the  duration  of  action.  Con- 

25  trolled  release  preparations  may  be  achieved  by 
the  use  of  polymers  to  complex  or  absorb  the 
hapten-binding  molecule  or  thrombolytic  agents  of 
the  present  invention.  The  controlled  delivery  may 
be  exercised  by  selecting  appropriate  macromole- 

30  cules  (for  example,  polyesters,  polyamino  acids, 
polyvinyl  pyrrolidone,  ethylenevinylacetate,  methyl- 
cellulose,  carboxymethylcellulose,  or  protamine  sul- 
fate).  The  rate  of  drug  release  may  also  be  con- 
trolled  by  altering  the  concentration  of  such  macro- 

35  molecules.  Another  possible  method  for  controlling 
the  duration  of  action  comprises  incorporating  the 
therapeutic  agents  into  particles  of  a  polymeric 
substance  such  as  polyesters,  polyamino  acids, 
hydrogels,  poly(lactic  acid)  or  ethylene  vinylacetate 

40  copolymers.  Alternatively,  it  is  possible  to  entrap 
the  therapeutic  agents  in  microcapsules  prepared, 
for  example,  by  coacervation  techniques  or  by  in- 
terfacial  polymerization,  for  example,  by  the  use  of 
hydroxymethylcellulose  or  gelatin-microcapsules  or 

45  poly(methylmethacrylate)  microcapsules,  respec- 
tively,  or  in  a  colloid  drug  delivery  system,  for 
example,  liposomes,  albumin  microspheres, 
microemulsions,  nanoparticles,  nanocapsules,  or  in 
macroemulsions.  Such  teachings  are  disclosed  in 

50  Remington's  Pharmaceutical  Sciences  (1980). 
The  thrombolytic  agent  or  hapten-binding  mol- 

ecule  may  be  provided  to  a  patient  by  means  well 
known  in  the  art.  Such  means  of  introduction  in- 
clude  oral  means,  intranasal  means,  subcutaneous 

55  means,  intramuscular  means,  intravenous  means, 
intra-arterial  means,  or  parenteral  means.  In  the 
most  preferred  method  of  treatment  for  myocardial 
infarction,  a  patient  is  provided  with  a  bolus  (intra- 

6 
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venously  injected)  containing  between  0.5  to  1.0 
mg/kg. 

Having  now  generally  described  this  invention, 
the  same  will  be  better  understood  by  reference  to 
certain  specific  examples  which  are  included  herein 
for  purposes  of  illustration  only,  and  are  not  in- 
tended  to  be  limiting  of  the  invention,  unless  speci- 
fied. 

EXAMPLE  1 

Preparation  of  an  Antibody  Directed  to  Alpha-2- 
antiplasmin 

A.  Materials 

Aprotinin  and  Protein-A  Sepharose  were  pur- 
chased  from  Sigma  (St.  Louis,  MO).  S2251  (H-D- 
Valyl-L-leucyl-L-lysine-p-nitroanilide  dihydroch- 
loride)  was  obtained  from  Helena  Labs  (Beaumont, 
TX).  Human  alpha-2-antiplasmin  (a2AP)  was  ob- 
tained  from  American  Diagnostica,  Inc.  (Greenwich, 
CT).  PD-10  columns  were  purchased  from  Phar- 
macia  (Uppsala,  Sweden).  Microtiter  plates  were 
obtained  from  Becton  Dickinson  Labware  (Oxnard, 
CA).  Affinity  purified  goat  anti-mouse  (Fab')2  IgG 
was  obtained  from  Cappel  Labs  (Cochranville,  PA). 
A  murine  antibody  isotyping  kit  was  purchased 
from  Boehringer  Mannheim  (Indianapolis,  IN). 

B.  Preparation  of  Murine  Monoclonal  Antibodies 
Specific  for  Alpha-2-antiplasmin 

A/J  mice  were  immunized  i.p.  and  s.c.  with  10 
ug  of  human  a2AP  in  Complete  Freund's  Adjuvant. 
The  mice  were  boosted  1  month  later  with  2  ug  of 
protein  in  Incomplete  Freund's  Adjuvant.  Two 
months  after  initial  immunization,  the  mice  were 
bled  from  a  tail  vein  and  the  titres  of  antibody  were 
determined.  The  mouse  showing  the  highest  titre 
was  hyperimmunized  with  5  ug  i.v.  (aqueous)  and 
10  ug  i.p.  of  a2AP  in  Incomplete  Freund's  Adjuvant 
four  days  prior,  and  5  ug  (aqueous)  i.v.  3  days 
prior  to  fusion.  Splenocytes  and  murine  SP2/0  cells 
were  fused  as  described  (Kohler  et  al.,  supra). 
Hybridomas  were  selected  by  a  solid  phase 
radioimmunoassay  for  a2AP  immobilized  in  wells  of 
poly-vinyl  chloride  microtiter  plates.  Specifically 
bound  antibody  was  detected  using  affinity  purified, 
goat  anti-mouse  F(ab')2  IgG.  Twenty-one 
hybridomas  specifically  bound  antigen.  These 
hybridomas  were  subcloned  to  monoclonality  by 
limiting  dilution.  Seven  hybridomas  were  expanded 
into  ascites  using  conventional  techniques.  Anti- 
body  was  isolated  from  filtered  ascites  using  affin- 
ity  chromatography  with  Protein-A  sepharose. 

Isotyping  was  performed  using  a  rabbit  anti- 
mouse,  anti-idiotypic  antibodies  coupled  to  perox- 

idase. 
One  particular  hybridoma  which  produced  an 

antibody  (RWR)  specific  for  alpha-2-antiplasmin  of 
the  isotype  IgGI-K. 

5 
EXAMPLE  2 

Inhibition  of  Alpha-2-antiplasmin  by  RWR 

io  A.  Materials  and  Methods 

lodination  of  proteins  was  performed  using  the 
lodogen  method.  Fraker,  P.J.  and  Speck,  J.C., 
Biochem.  Biophys.  Res.  Comm.  80:849-857  (1978). 

15  The  specific  activity  of  RWR  was  20.0  uCi/ug. 

B.  Inhibition  Studies 

Inhibition  studies  were  of  several  types.  First,  a 
20  chromogenic  substrate  assay  was  used  to  test  the 

ability  of  RWR  to  inhibit  the  inactivation  of  plasmin 
by  antiplamin.  Using  a  previously  described  assay 
(Wiman,  B.  Meth.  Enzymol.  80:1395-1403  (1981)) 
format,  a  standard  curve  was  constructed  for  an- 

25  tiplasmin  activity  as  described.  Antiplasmin  (0  to  25 
nM)  was  mixed  with  0.3  mM  S2251  and  plasmin 
(100  nM)  in  0.1  M,  pH  7.3  phosphate  buffer  to  a 
total  of  1000  ul.  The  rate  of  change  of  optical 
density  at  405  nanometers  was  automatically  re- 

30  corded  every  10  seconds  on  a  Hewlett-Packard 
8451  A  spectrophotometer.  A  standard  curve  was 
constructed  which  related  antiplasmin  concentration 
to  the  rate  of  product  formation  in  a  linear  fashion 
(r  =  0.98).  Next,  antiplasmin  (25  nM)  was  mixed 

35  with  RWR  (0.875  to  350  nM)  and  incubated  with 
0.3mM  S2251  in  0.1  M,  pH  7.3  phosphate  buffer 
for  2  hours  at  25  °C.  Plasmin  (100  nM)  was  quickly 
added  and  the  optical  density  recorded.  The  rate  of 
change  of  optical  density  was  used  to  calculate  the 

40  amount  of  inhibition  of  antiplasmin  activity  by  a 
given  level  of  antibody. 

As  shown  in  Figure  1  ,  55%  inhibition  of  alpha- 
2-antiplasmin  occurred  at  an  antibody  concentra- 
tion  of  20  nmole.  Immunoblotting  under  non- 

45  denaturing  conditions  showed  that  RWR  binds  the 
70,000  Mr  species  of  a2AP  and  not  the  55,000  Mr, 
non-plasminogen  binding  form.  In  addition,  RWR 
did  not  appreciably  bind  to  denatured  or  reduced 
forms  of  a2AP. 

50 
EXAMPLE  3 

Enhancement  of  Clot  Lysis  with  RWR  or  t-PA 

55  Fresh-frozen,  pooled  (8  random  donors),  hu- 
man  plasma  was  used.  To  make  clots,  plasma  was 
mixed  with  small  amounts  of  Ibrin.  In  75  x  12  mm 
test  tubes,  25  u\  of  plasma  was  vortexed  with  25  u\ 
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solution  of  bovine  thrombin  (1  U/ml)  and  calcium 
chloride  (4  mM)  in  50  mM  Tris-buffered  saline  pH 
7.4.  Tubes  were  placed  in  a  37°  C  oscillating  water 
bath  to  facilitate  clotting.  The  tubes  were  then 
counted  in  a  gamma  counter  to  determine  the 
baseline  amount  of  125-1  labeled  fibrin  incorporated 
into  the  clot.  Varying  amounts  of  RWR  and  plasmin 
were  added  to  each  tube  clot  and  the  total  volume 
was  brought  up  to  1  ml  with  50  mMole  Tris,  0.11  M 
NaCI,  and  2  mMole  CaCb.  The  percentage  lysis 
was  determined  by  measurement  of  the  release  of 
radiolabeled,  soluble  fibrin  peptide.  At  the  indicated 
time  intervals,  the  supernatant  was  sampled  without 
replacement  and  counted.  Experiments  were  done 
in  triplicate  and  percentage  lysis  was  calculated 
using  the  following  formula: 

Cumulative  percentage  lysis  at  time  i  =  l_j  =  100*- 
(Sj*TV/SVj  +  Eomax(0,i-1)Si) 

where  Si  =  supernatant  counts,  TVj  =  total 
volume  remaining  in  the  tube  at  time  i,  SVj  = 
volume  of  supernatant  sampled  at  time  i,  and  E  Si 
represents  the  sum  of  previous  supernatant  sam- 
ples  taken  without  replacement. 

Figure  2  depicts  a  graph  of  percent  plasma  clot 
lysis  as  a  function  of  RWR  concentration.  As  can 
be  seen  from  Figure  2,  RWR  causes  a  dose-related 
significant  enhancement  of  clot  lysis  by  plasmin. 
Significant  clot  lysis  was  observed  even  at  a  low 
concentration  of  10  nmole  (molar  ratio  of  Mab:a2AP 
of  0.4:1)  over  4  hours.  Thus,  partial  inhibition  of 
a2AP  results  in  a  significant  increase  in  fibrinolysis 
by  plasmin.  As  the  concentration  of  RWR  is  in- 
creased,  substantially  greater  clot  lysis  was  ob- 
served. 

EXAMPLE  4 

Determination  of  the  Synergistic  Effect  on  Clot 
Lysis  by  RWR  and  t-PA 

The  synergism  between  t-PA  and  RWR  was 
studied  as  previously  defined  (Loewe,  S.,  Phar- 
macol.  Rev.  9:237-242  (1957);  Berenbaum,  M.C., 
Adv.  Cancer  35:237-242  (1981)).  This  analysis  re- 
quires  that  the  dose-response  curves  for  both 
agents  be  constructed  (Berenbaum,  M.C.,  J.  Theor. 
Biol.  114:413-421  (1985)).  Using  this,  doses  of  t-PA 
and  RWR  are  selected  which  are  isoeffective.  Frac- 
tional  doses  of  the  two  agents  are  then  combined 
and  their  joint  effect  on  clot  lysis  is  determined.  An 
isobole  is  constructed  which  graphs  the  amount  of 
each  agent,  alone  or  in  combination,  that  produces 
an  equivalent  amount  of  lysis  in  a  given  period  of 
time. 

Alternatively,  these  types  of  interactions  may 
be  defined  algebraically.  Given  isoeffective  doses 

of  each  separate  agent  A  &  B,  the  isoeffective 
fractional  doses  of  each  agent  in  combination  (ai 
and  bi)  can  be  characterized  as:  synergistic  if  a/A 
+  b/B  <  1,  additive  if  ai/A  +  Bi/B  =  1,  or 

5  antagonistic  if  a/A  +  Bi/B  >1. 
To  determine  this  empirically,  various  amounts 

of  t-PA  and  RWR  were  added  separately  and  in 
combination  to  test  tube  labeled  clots  (in  triplicate 
as  described  below).  Then  the  mean  percentage 

io  lysis  was  determined  as  indicated. 
Fresh-frozen  plasma  was  mixed  with  125-1 

labeled  fibrinogen  and  clotted.  Then  varying 
amounts  of  RWR  (0  to  250  mmol,  final)  or  ao 
control  (anti-digoxin)  antibody  (0  or  250  nmol,  final) 

is  were  added  to  tubes  containing  0  or  1  units  of  t- 
PA.  Tubes  were  incubated  at  37  °C  and  the  per- 
centage  lysis  was  determined  by  the  release  of 
radiolabeled  fibrin  peptides.  In  control  clots,  in  the 
time  indicated,  RWR  alone  was  not  different  from  a 

20  control  antibody  alone--an  anti-digoxin  Mab  40-160 
(Mudgett-Hunter,  M.,  et  al.,  Mol.  Immunol.  22:477- 
488  (1985))  --in  the  amount  of  lysis  induced  without 
t-PA.  However,  in  the  presence  of  t-PA,  RWR 
shows  a  dose-related  enhancement  of  clot  lysis 

25  which  greater  than  that  seen  in  clots  tested  with  t- 
PA  alone.  Figure  3  shows  the  effect  of  varying 
concentrations  of  t-PA  and  RWR  on  clot  lysis. 

Approximately  30%  of  antiplasmin  is  cross- 
linked  to  fibrin  by  Factor  13.  If  cross-linked  an- 

30  tiplasmin  is  not  available  to  the  antibody  for  bind- 
ing,  this  would  significantly  decrease  the  antibody's 
effect  on  the  rate  of  clot  lysis.  As  such  clots  formed 
with  antibody  already  bound  to  a2AP  should  lyse 
more  quickly  than  those  to  whom  the  antibody  was 

35  added  after  cloning,  i.e.,  after  the  cross-linking  of 
a2AP  to  fibrin.  To  test  this  hypothesis,  the  time- 
related  lysis  in  clots  formed  after  preincubation  of 
the  plasma  with  RWR  was  compared  to  that  of 
formed  clots  to  which  RWR  was  subsequently  ad- 

40  ded  (Figure  4). 
Fresh-frozen  plasma  was  mixed  with  radiolabel- 

ed  fibrinogen.  Then  RWR  (25  nmole,  final)  was 
mixed  with  plasma  and  clotted.  In  other  experi- 
ments,  RWR  was  added  to  already  formed  plasma 

45  clots.  Clots  were  subsequently  incubated  in  buffer 
for  24  hours  at  4°C.  Then  t-PA  (0,  0.1,  or  1  u)  was 
added  and  the  clots  incubated  were  at  37  °C.  The 
rate  of  lysis  was  determined  as  described  above.  It 
can  be  seen  in  Figure  4  that  there  is  only  a  slight 

50  increase  in  the  rate  of  lysis  for  clots  which  were 
exposed  to  RWR  prior  to  formation.  This  suggests 
that  antiplasmin  is  functionally  accessible  to  the 
MAb  in  cross-linked  fibrin. 

In  order  to  determine  the  effect  of  combina- 
55  tions  of  t-PA  and  RWR  on  lysis,  an  isobole  was 

constructed  as  recommended  by  previous  studies 
(Loewe,  1957;  Berenbaum,  1981).  First,  isoeffective 
doses  of  t-PA  and  RWR  were  determined. 

8 
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Radiolabeled  plasma  clots  were  incubated  at  37  °  C 
with  varying  amounts  of  t-PA  (0  to  0.03  units)  or 
RWR  (0  to  500  nmol).  The  percentage  lysis  at  48 
hours  was  determined  (Figure  6).  Control  clots 
(without  either  agent)  had  9.36  +  0.38%  lysis 
during  this  study.  In  this  experiment,  0.3  U  of  t-PA 
and  500  nmol  RWR  produced  an  equivalent 
amount  of  lysis  (35.5  +  3.1  vs.  34.3  +  5.1;  mean 
+  SEM). 

In  the  same  experiment,  various  empiric,  frac- 
tional  combinations  of  RWR  and  t-PA  were  also 
tested.  Fractional  dose  combinations  of  both  agents 
showing  equivalent  lysis  to  500  nmol  RWR  or  0.03 
U  of  t-PA  are  plotted  (X)  on  Figure  6.  Dose  com- 
binations  of  RWR  and  t-PA  which  produced  the 
same  amount  of  lysis  (34.2%,  34.9%)  as  these 
agents  alone  are  indicated  by  X.  Dose  combina- 
tions  showing  higher  mean  lysis  (41.3%  to  100%) 
are  denoted  by  0.  Because  the  equipotent  com- 
binations  of  t-PA  and  RWR  are  a  small  fraction  of 
each  agent  alone  (i.e.,  they  lie  far  below  the  line  of 
additivity  indicated  by  the  continuous  line  in  Figure 
5),  there  is  evidence  of  strong  synergy  between 
these  two  agents. 

Claims 
Claims  for  the  following  Contracting  States  : 
AT,  BE,  CH,  DE,  FR,  GB,  IT,  LI,  LU,  NL,  SE 

1.  A  composition  containing: 
a.  a  monoclonal  antibody,  or  a  fragment 
thereof,  capable  of  binding  to  a-2-antiplas- 
min  and  preventing  inactivation  of  plasmin; 
and 
b.  a  thrombolytic  agent  in  an  amount  suffi- 
cient  to  either  (i)  dissolve  a  fibrin-platelet 
clot  or  (ii)  inhibit  the  formation  of  a  fibrin- 
platelet  clot,  which  is  different  from  the  anti- 
body  or  fragment  thereof  in  (a); 

as  a  combined  preparation  for  simulta- 
neous,  separate  or  sequential  use  in  a  method 
of  treating  myocardial  infarction  and/or  blood 
clots. 

2.  A  pharmaceutical  composition  comprising: 
a.  a  monoclonal  antibody,  or  a  fragment 
thereof,  capable  of  binding  to  a-2-antiplas- 
min  and  preventing  inactivation  of  plasmin; 
and 
b.  a  thrombolytic  agent  in  an  amount  suffi- 
cient  to  either  (i)  dissolve  a  fibrin-platelet 
clot  or  (ii)  inhibit  the  formation  of  a  fibrin- 
platelet  clot,  which  is  different  from  the  anti- 
body  or  fragment  thereof  in  (a); 

in  admixture  with  a  pharmaceutically  ac- 
ceptable  carrier  vehicle. 

3.  A  composition  as  claimed  in  claim  1  or  2 
wherein  both  the  antibody  or  a  fragment  there- 
of  (a)  and  the  thrombolytic  agent  (b)  are  adapt- 
ed  to  be  administered  to  a  patient  by  intra- 

5  venous  infusion. 

4.  A  composition  as  claimed  in  claim  1  or  2 
wherein  both  the  antibody  or  a  fragment  there- 
of  (a)  and  the  thrombolytic  agent  (b)  are  adapt- 

io  ed  to  be  administered  to  a  patient  by  an  intra- 
venously  injected  bolus. 

5.  A  composition  according  to  claim  1  or  2  which 
is  adapted  to  be  administered  orally. 

15 
6.  A  composition  as  claimed  in  any  of  claims  1  to 

5  wherein  the  fragment  of  the  antibody  is  an  F- 
(ab')2  fragment. 

20  7.  A  composition  as  claimed  in  any  of  claims  1  to 
6,  wherein  the  thrombolytic  agent  comprises 
streptokinase,  prourokinase,  urokinase  and/or, 
preferably,  tissue-type  plasminogen  activator. 

25  8.  The  use  of: 
a.  a  monoclonal  antibody,  or  a  fragment 
thereof,  capable  of  binding  to  a-2-antiplas- 
min  and  preventing  inactivation  of  plasmin; 
and 

30  b.  a  thrombolytic  agent  in  an  amount  suffi- 
cient  to  either  (i)  dissolve  a  fibrin-platelet 
clot  or  (ii)  inhibit  the  formation  of  a  fibrin- 
platelet  clot,  which  is  different  from  the  anti- 
body  or  fragment  thereof  in  (a); 

35  in  the  preparation  of  a  medicament  for 
treating  myocardial  infarction  or  blood  clots. 

9.  The  use  as  claimed  in  claim  8,  wherein: 
(1)  the  antibody  or  fragment  thereof  (a)  is 

40  adapted  to  be  provided  to  a  patient  at  a 
dose  of  between  3  to  6  nmole  per  kg  of 
patient  weight;  and 
(2)  the  thrombolytic  agent  (b)  is  adapted  to 
be  provided  to  a  patient  at  a  dose  of  be- 

45  tween  0.5  to  1.0  mg  per  kg  of  patient 
weight,  and  preferably  at  a  dose  of  between 
0.5  to  0.75  mg  per  kg  of  patient  weight. 

10.  A  medicament  kit  being  compartmentalized  in 
50  close  confinement  to  receive  two  or  more  con- 

tainer  means  therein,  which  comprises: 
(1)  a  first  container  containing  a 
therapeutically  effective  amount  of  a  mon- 
oclonal  antibody,  or  a  fragment  thereof,  ca- 

55  pable  of  binding  to  a-2-antiplasmin  and  pre- 
venting  inactivation  of  plasmin;  and 
(2)  a  second  container  containing  a 
therapeutically  effective  amount  of  a  throm- 

9 
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bolytic  agent  (b). 

11.  A  kit  according  to  claim  10  wherein  the  throm- 
bolytic  agent  comprises  streptokinase, 
prourokinase,  urokinase  and/or,  preferably,  tis- 
sue-type  plasminogen  activator. 

12.  A  kit  according  to  claim  10  or  11  wherein  the 
fragment  of  the  antibody  is  in  F(ab')2  fragment. 

Claims  for  the  following  Contracting  States  : 
ES,  GR 

1.  A  process  for  the  preparation  of  a  pharmaceu- 
tically  acceptable  composition,  the  process 
comprising  admixing: 

a.  a  monoclonal  antibody,  or  a  fragment 
thereof,  capable  of  binding  to  a-2-antiplas- 
min  and  preventing  inactivation  of  plasmin; 
b.  a  thrombolytic  agent  in  an  amount  suffi- 
cient  to  either  (i)  dissolve  a  fibrin-platelet 
clot  or  (ii)  inhibit  the  formation  of  a  fibrin- 
platelet  clot,  which  is  different  from  the  anti- 
body  or  fragment  thereof  in  (a); 
with  a  pharmaceutically  acceptable  carrier 

vehicle. 

2.  A  process  as  claimed  in  claim  1  wherein  the 
composition  is  adapted  for  both  the  antibody 
or  a  fragment  thereof  (a)  and  the  thrombolytic 
agent  (b)  to  be  administered  to  a  patient  by 
intravenous  infusion. 

3.  A  process  as  claimed  in  claim  1  wherein  the 
composition  is  adapted  for  both  the  antibody 
or  a  fragment  thereof  (a)  and  the  thrombolytic 
agent  (b)  to  be  administered  to  a  patient  by  an 
intravenously  injected  bolus. 

4.  A  process  according  to  claim  1  or  2  wherein 
the  composition  is  adapted  for  oral  administra- 
tion. 

5.  A  process  as  claimed  in  any  of  claims  1  to  4 
wherein  the  fragment  of  the  antibody  is  an  F- 
(ab')2  fragment. 

6.  A  process  as  claimed  in  any  of  claims  1  to  5, 
wherein  the  thrombolytic  agent  comprises 
streptokinase,  prourokinase,  urokinase  and/or, 
preferably,  tissue-type  plasminogen  activator. 

7.  The  use  of: 
a.  a  monoclonal  antibody,  or  a  fragment 
thereof,  capable  of  binding  to  a-2-antiplas- 
min  and  preventing  inactivation  of  plasmin; 
and 

b.  a  thrombolytic  agent  in  an  amount  suffi- 
cient  to  either  (i)  dissolve  a  fibrin-platelet 
clot  or  (ii)  inhibit  the  formation  of  a  fibrin- 
platelet  clot,  which  is  different  from  the  anti- 

5  body  or  fragment  thereof  in  (a); 
in  the  preparation  of  a  medicament  for 

treating  myocardial  infarction  or  blood  clots. 

8.  The  use  as  claimed  in  claim  7,  wherein: 
io  (1)  the  antibody  or  fragment  thereof  (a)  is 

adapted  to  be  provided  to  a  patient  at  a 
dose  of  between  3  to  6  nmole  per  kg  of 
patient  weight;  and 
(2)  the  thrombolytic  agent  (b)  is  adapted  to 

is  be  provided  to  a  patient  at  a  dose  of  be- 
tween  0.5  to  1.0  mg  per  kg  of  patient 
weight,  and  preferably  at  a  dose  of  between 
0.5  to  0.75  mg  per  kg  of  patient  weight. 

20  9.  The  use  according  to  claim  7  or  8  wherein  the 
thrombolytic  agent  comprises  streptokinase, 
prourokinase,  urokinase  and/or,  preferably,  tis- 
sue-type  plasminogen  activator. 

25  Patentanspruche 
Patentanspruche  fur  folgende  Vertragsstaaten 
:  AT,  BE,  CH,  DE,  FR,  GB,  IT,  LI,  LU,  NL,  SE 

1.  Zusammensetzung,  enthaltend: 
30  a.  einen  monoklonalen  Antikorper  oder  ein 

Fragment  davon,  welcher(s)  in  der  Lage  ist, 
an  a-2-Antiplasmin  zu  binden  und  die  Inakti- 
vierung  von  Plasmin  zu  verhindern;  und 
b.  ein  thrombolytisches  Mittel  in  einer  Men- 

35  ge,  welche  dazu  ausreicht,  urn  entweder  (i) 
ein  Fibrin/Blutplattchen-Gerinnsel  aufzulo- 
sen  oder  (ii)  die  Bildung  eines  Fi- 
brin/Blutplattchen-Gerinnsels  zu  hemmen, 
welches  Mittel  sich  vom  Antikorper  oder 

40  dessen  Fragment  gemaB  (a)  unterscheidet; 
als  ein  kombiniertes  Praparat  zur  gleich- 

zeitigen,  getrennten  oder  aufeinanderfolgenden 
Verwendung  in  einem  Verfahren  zur  Behand- 
lung  von  Myokardinfarkt  und/oder  Blutgerinn- 

45  seln. 

2.  Pharmazeutische  Zusammensetzung,  bei  wel- 
cher 

a.  einen  monoklonalen  Antikorper  oder  ein 
50  Fragment  davon,  welcher(s)  in  der  Lage  ist, 

an  a-2-Antiplasmin  zu  binden  und  die  Inakti- 
vierung  von  Plasmin  zu  verhindern;  und 
b.  ein  thrombolytisches  Mittel  in  einer  Men- 
ge,  welche  dazu  ausreicht,  urn  entweder  (i) 

55  ein  Fibrin/Blutplattchen-Gerinnsel  auflosen 
oder  (ii)  die  Bildung  eines  Fi- 
brin/Blutplattchen-Gerinnsels  zu  hemmen, 
welches  Mittel  sich  vom  Antikorper  oder 

10 
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dessen  Fragment  gemaB  (a)  unterscheidet; 
mit  einem  pharmazeutisch  akzeptablen 

Tragervehikel  versetzt  ist. 

3.  Zusammensetzung  nach  Anspruch  1  oder  2, 
wobei  sowohl  der  Antikorper  oder  ein  Frag- 
ment  davon  (a)  als  auch  das  thrombolytische 
Mittel  (b)  zubereitet  sind,  urn  einem  Patienten 
durch  intravenose  Infusion  verabreicht  zu  wer- 
den. 

4.  Zusammensetzung  nach  Anspruch  1  oder  2, 
wobei  sowohl  der  Antikorper  oder  ein  Frag- 
ment  davon  (a)  als  auch  das  thrombolytische 
Mittel  (b)  zubereitet  urn  einem  Patienten  mit- 
tels  eines  intravenos  injizierten  Bolus  verab- 
reicht  zu  werden. 

5.  Zusammensetzung  nach  Anspruch  1  oder  2, 
welche  zubereitet  ist,  urn  oral  verabreicht  zu 
werden. 

6.  Zusammensetzung  nach  einem  der  Anspruche 
1  bis  5,  wobei  das  Fragment  des  Antikorpers 
ein  F(ab')2  -Fragment  ist. 

7.  Zusammensetzung  nach  einem  der  Anspruche 
1  bis  6,  wobei  das  thrombolytische  Mittel 
Streptokinase,  Prourokinase,  Urokinase 
und/oder  vorzugsweise  Gewebsplasminogen- 
Aktivator  umfaBt. 

8.  Verwendung: 
a.  eines  monoklonalen  Antikorpers  oder  ei- 
nes  Fragments  davon,  welcher(s)  in  der 
Lage  ist,  an  a-2-Antiplasmin  zu  binden  und 
die  Inaktivierung  von  Plasmin  zu  verhindern; 
und 
b.  eines  thrombolytischen  Mittels  in  einer 
Menge,  welche  dazu  ausreicht,  urn  entwe- 
der  (i)  ein  Fibrin/Blutplattchen-Gerinnsel  auf- 
zulosen  oder  (ii)  die  Bildung  eines  Fi- 
brin/Blutplattchen-Gerinnsels  zu  hemmen, 
welches  Mittel  sich  vom  Antikorper  oder 
dessen  Fragment  gemaB  (a)  unterscheidet; 

bei  der  Herstellung  eines  Medikamentes 
zur  Behandlung  von  Myokardinfarkt  oder  Blut- 
gerinnseln. 

9.  Verwendung  nach  Anspruch  8,  wobei: 
(1)  der  Antikorper  oder  das  Fragment  davon 
(a)  zubereitet  ist,  urn  einem  Patienten  in 
einer  Dosierung  zwischen  3  und  6  nMol  je 
kg  Korpergewicht  des  Patienten  zur  Verfu- 
gung  gestellt  zu  werden;  und 
(2)  das  thrombolytische  Mittel  (b)  zubereitet 
ist,  urn  einem  Patienten  in  einer  Dosierung 
zwischen  0,5  und  1,0  mg  je  kg  Korperge- 

wicht  des  Patienten,  und  vorzugsweise  in 
einer  Dosierung  zwischen  0,5  und  0,75  mg 
je  kg  Korpergewicht  des  Patienten,  zur  Ver- 
fugung  gestellt  zu  werden. 

5 
10.  Medikamentensatz,  welcher  dicht  verschlossen 

in  Facher  geteilt  ist,  urn  darin  zwei  oder  meh- 
rere  Behaltermittel  aufzunehmen,  welche: 

(1)  einen  ersten  Behalter,  welcher  eine  the- 
io  rapeutisch  wirksame  Menge  eines  monoklo- 

nalen  Antikorpers  oder  ein  Fragment  davon 
enthalt,  welcher(s)  in  der  Lage  ist,  an  a-2- 
Antiplasmin  zu  binden  und  die  Inaktivierung 
von  Plasmin  zu  verhindern;  und 

is  (2)  einen  zweiten  Behalter,  welcher  eine 
therapeutisch  wirksame  Menge  eines  throm- 
bolyischen  Mittels  (b)  enthalt; 

umfassen. 

20  11.  Satz  nach  Anspruch  10,  wobei  das  thrombolyti- 
sche  Mittel  Streptokinase,  Prourokinase,  Uroki- 
nase  und/oder  vorzugsweise  Gewebsplasmino- 
gen-Antivator  umfaBt. 

25  12.  Satz  nach  Anspruch  10  oder  11,  wobei  das 
Fragment  des  Antikorpers  ein  F(ab')2-Frag- 
ment  ist. 

Patentanspruche  fur  folgende  Vertragsstaaten 
30  :  ES,  GR 

1.  Verfahren  zur  Herstellung  einer  pharmazeu- 
tisch  akzeptablen  Zusammensetzung,  wobei 
das  Verfahren  das  Versetzen: 

35  a.  eines  monoklonalen  Antikorpers  oder  ei- 
nes  Fragments  davon,  welcher(s)  in  der 
Lage  ist,  an  a-2-Antiplasmin  zu  binden  und 
die  Inaktivierung  von  Plasmin  zu  verhindern; 
b.  eines  thrombolytischen  Mittels  in  einer 

40  Menge,  welche  dazu  ausreicht,  urn  entwe- 
der  (i)  ein  Fibrin/Blutplattchen-Gerinnsel  auf- 
zulosen  oder  (ii)  die  Bildung  eines  Fi- 
brin/Blutplattchen-Gerinnsels  zu  hemmen, 
welches  Mittel  sich  vom  Antikorper  oder 

45  dessen  Fragment  gemaB  (a)  unterscheidet; 
mit  einem  pharmazeutisch  akzeptablen 

Tragervehikel  umfaBt. 

2.  Verfahren  nach  Anspruch  1  ,  wobei  die  Zusam- 
50  mensetzung  derart  ausgebildet  ist,  daB  sowohl 

der  Antikorper  oder  ein  Fragment  davon  (a)  als 
auch  das  thrombolytische  Mittel  (b)  einem  Pa- 
tienten  durch  intravenose  Infusion  verabreicht 
werden. 

55 
3.  Verfahren  nach  Anspruch  1  ,  wobei  die  Zusam- 

mensetzung  derart  zubereitet  ist,  daB  sowohl 
der  Antikorper  oder  ein  Fragment  davon  (a)  als 

11 
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auch  das  thrombolytische  Mittel  (b)  einem  Pa- 
tienten  mittels  eines  intravenos  injizierten  Bo- 
lus  verabreicht  werden. 

4.  Verfahren  nach  Anspruch  1  oder  2,  wobei  die 
Zusammensetzung  zubereitet  ist,  urn  oral  ver- 
abreicht  zu  werden. 

5.  Verfahren  nach  einem  der  Anspruche  1  bis  4, 
wobei  das  Fragment  des  Antikorpers  ein  F- 
(ab')2  -Fragment  ist 

6.  Verfahren  nach  einem  der  Anspruche  1  bis  5, 
wobei  das  thrombolytische  Mittel  Streptokina- 
se,  Prourokinase,  Urokinase  und/oder  vorzugs- 
weise  Gewebsplasminogen-Aktivator  enthalt. 

7.  Verwendung: 
a.  eines  monoklonalen  Antikorpers  oder  ei- 
nes  Fragments  davon,  welcher(s)  in  der 
Lage  ist,  an  a-2-Antiplasmin  zu  binden  und 
die  Inaktivierung  von  Plasmin  zu  verhindern; 
und 
b.  eines  thrombolytischen  Mittels  in  einer 
Menge,  welche  dazu  ausreicht,  urn  entwe- 
der  (i)  ein  Fibrin/Blutplattchen-Gerinnsel  auf- 
zulosen  oder  (ii)  die  Bildung  eines  Fi- 
brin/Blutplattchen-Gerinnsels  zu  hemmen, 
welches  Mittel  sich  vom  Antikorper  oder 
dessen  Fragment  gemaB  (a)  unterscheidet; 

bei  der  Herstellung  eines  Medikaments  zur 
Behandlung  von  Myokardinfarkt  oder  Blutge- 
rinnseln. 

8.  Verwendung  nach  Anspruch  7,  wobei: 
(1)  der  Antikorper  oder  das  Fragment  davon 
(a)  zubereitet  ist,  urn  einem  Patienten  in 
einer  Dosierung  zwischen  3  und  6  nMol  je 
kg  Korpergewicht  des  Patienten  zur  Verfu- 
gung  gestellt  zu  werden;  und 
(2)  das  thrombolytische  Mittel  (b)  zubereitet 
ist,  urn  einem  Patienten  in  einer  Dosierung 
zwischen  0,5  und  1,0  mg  je  kg  Korperge- 
wicht  des  Patienten,  und  vorzugsweise  in 
einer  Dosierung  zwischen  0,5  und  0,75  mg 
je  kg  Korpergewicht  des  Patienten,  zur  Ver- 
fugung  gestellt  zu  werden. 

9.  Verwendung  nach  Anspruch  7  oder  8,  wobei 
das  thrombolytische  Mittel  Streptokinase,  Prou- 
rokinase,  Urokinase  und/oder  vorzugsweise 
Gewebsplasminogen-Aktivator  umfaBt. 

Revendicatlons 
Revendicatlons  pour  les  Etats  contractants 
suivants  :  AT,  BE,  CH,  DE,  FR,  GB,  IT,  LI,  LU,  NL, 

5  SE 

1.  Composition  contenant  : 
a.  un  anticorps  monoclonal  ou  un  fragment 
de  celui-ci,  capable  de  lier  l'alpha-2-antipla- 

io  smine  et  de  prevenir  I'inactivation  de  la 
plasmine,  et 
b.  un  agent  thrombolytique  en  une  quantite 
suffisante  pour  : 

(i)  dissoudre  un  caillot  de  fibrine-plaquet- 
15  tes,  ou 

(ii)  inhiber  la  formation  d'un  caillot  de 
fibrine-plaquettes, 

qui  est  different  de  I'anticorps  ou  du 
fragment  de  celui-ci  en  (a); 

20  sous  forme  d'une  preparation  combinee 
pour  une  utilisation  simultanee,  separee  ou  se- 
quentielle  dans  un  procede  de  traitement  de 
I'infarctus  du  myocarde  et/ou  de  caillots  san- 
guins. 

25 
2.  Composition  pharmaceutique  comprenant  : 

a.  un  anticorps  monoclonal  ou  un  fragment 
de  celui-ci,  capable  de  lier  l'alpha-2-antipla- 
smine  et  de  prevenir  I'inactivation  de  la 

30  plasmine,  et 
b.  un  agent  thrombolytique  en  une  quantite 
suffisante  pour  : 

(i)  dissoudre  un  caillot  de  fibrine-plaquet- 
tes,  ou 

35  (ii)  inhiber  la  formation  d'un  caillot  de 
fibrine-plaquettes, 

qui  est  different  de  I'anticorps  ou  du 
fragment  de  celui-ci  en  (a); 

en  melange  avec  un  vehicule  support 
40  pharmaceutiquement  acceptable. 

3.  Composition  suivant  la  revendication  1  ou  2, 
dans  laquelle  I'anticorps  ou  le  fragment  de 
celui-ci  (a)  et  I'agent  thrombolytique  (b)  sont 

45  appropries  pour  etre  administres  a  un  patient 
par  injection  intraveineuse. 

4.  Composition  suivant  la  revendication  1  ou  2, 
dans  laquelle  I'anticorps  ou  le  fragment  de 

50  celui-ci  (a)  et  I'agent  thrombolytique  (b)  sont 
appropries  pour  etre  administres  a  un  patient 
par  injection  intraveineuse  a  la  seringue. 

5.  Composition  suivant  la  revendication  1  ou  2, 
55  qui  est  appropriee  a  etre  administree  orale- 

ment. 

12 
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6.  Composition  suivant  I'une  quelconque  des  re- 
vendications  1  a  5,  dans  laquelle  le  fragment 
de  I'anticorps  est  un  fragment  F(ab')2. 

7.  Composition  suivant  I'une  quelconque  des  re- 
vendications  1  a  6,  dans  laquelle  I'agent  th- 
rombolytique  peut  etre  la  streptokinase,  la 
prourokinase,  I'urokinase  et/ou,  de  preference, 
un  activateur  de  plasminogene  de  type  tissulai- 
re. 

8.  Utilisation  de  : 
a.  un  anticorps  monoclonal  ou  un  fragment 
de  celui-ci,  capable  de  lier  l'alpha-2-antipla- 
smine  et  de  prevenir  I'inactivation  de  la 
plasmine,  et 
b.  un  agent  thrombolytique  en  une  quantite 
suffisante  pour  : 

(i)  dissoudre  un  caillot  de  fibrine-plaquet- 
tes,  ou 
(ii)  inhiber  la  formation  d'un  caillot  de 
fibrine-plaquettes, 

qui  est  different  de  I'anticorps  ou  du 
fragment  de  celui-ci  en  (a); 

dans  la  preparation  d'un  medicament  pour 
traiter  I'infarctus  du  myocarde  ou  des  caillots 
sanguins. 

9.  Utilisation  suivant  la  revendication  8,  dans  la- 
quelle  : 

(1)  I'anticorps  ou  le  fragment  de  celui-ci  (a) 
est  approprie  pour  etre  donne  a  un  patient 
a  une  dose  comprise  entre  3  et  6  nmoles 
par  kg  de  poids  de  patient,  et 
(2)  I'agent  thrombolytique  (b)  est  approprie 
pour  etre  donne  a  un  patient  a  une  dose 
comprise  entre  0,5  et  1,0  mg  par  kg  de 
poids  du  patient  et,  de  preference,  a  une 
dose  comprise  entre  0,5  et  0,75  mg  par  kg 
de  poids  de  patient. 

10.  Equipement  medicamenteux  compartimente 
pour  contenir  deux  ou  plusieurs  dispositifs  re- 
ceptees,  qui  comprend  : 

(1)  un  premier  recipient  contenant  une 
quantite  therapeutiquement  efficace  d'un 
anticorps  monoclonal  ou  d'un  fragment  de 
celui-ci,  capable  de  lier  l'alpha-2-antiplasmi- 
ne  et  de  prevenir  I'inactivation  de  la  plasmi- 
ne,  et 
(2)  un  deuxieme  recipient  contenant  une 
quantite  therapeutiquement  efficace  d'un 
agent  thrombolytique  (b). 

11.  Equipement  suivant  la  revendication  10,  dans 
lequel  I'agent  thrombolytique  peut  etre  la 
streptokinase,  la  prourokinase,  I'urokinase 
et/ou,  de  preference,  un  activateur  de  plasmi- 

nogene  de  type  tissulaire. 

12.  Equipement  suivant  la  revendication  10  ou  11, 
dans  lequel  le  fragment  de  I'anticorps  est  un 

5  fragment  F(ab')2. 

Revendicatlons  pour  les  Etats  contractants 
suivants  :  ES,  GR 

io  1.  Procede  de  preparation  d'une  composition 
pharmaceutiquement  acceptable,  le  procede 
comprenant  le  melange  de  : 

a.  un  anticorps  monoclonal  ou  un  fragment 
de  celui-ci,  capable  de  lier  l'alpha-2-antipla- 

15  smine  et  de  prevenir  I'inactivation  de  la 
plasmine,  et 
b.  un  agent  thrombolytique  en  une  quantite 
suffisante  pour  : 

(i)  dissoudre  un  caillot  de  fibrine-plaquet- 
20  tes,  ou 

(ii)  inhiber  la  formation  d'un  caillot  de 
fibrine-plaquettes, 

qui  est  different  de  I'anticorps  ou  du 
fragment  de  celui-ci  en  (a); 

25  avec  un  vehicule  support  pharmaceutique- 
ment  acceptable. 

2.  Procede  suivant  la  revendication  1  ,  dans  lequel 
la  composition  est  appropriee,  pour  I'anticorps 

30  ou  le  fragment  de  celui-ci  (a)  et  pour  I'agent 
thrombolytique  (b),  pour  etre  administree  a  un 
patient  par  injection  intraveineuse. 

3.  Procede  suivant  la  revendication  1  ,  dans  lequel 
35  la  composition  est  appropriee,  pour  I'anticorps 

ou  le  fragment  de  celui-ci  (a)  et  pour  I'agent 
thrombolytique  (b),  pour  etre  administree  a  un 
patient  par  injection  intraveineuse  a  la  serin- 
gue. 

40 
4.  Procede  suivant  la  revendication  1  ou  2,  dans 

lequel  la  composition  est  appropriee  pour  une 
administration  orale. 

45  5.  Procede  suivant  I'une  quelconque  des  revendi- 
cations  1  a  4,  dans  lequel  le  fragment  de 
I'anticorps  est  un  fragment  F(ab')2. 

6.  Procede  suivant  I'une  quelconque  des  revendi- 
50  cations  1  a  5,  dans  lequel  I'agent  thrombolyti- 

que  peut  etre  la  streptokinase,  la  prourokinase, 
I'urokinase  et/ou,  de  preference,  un  activateur 
de  plasminogene  de  type  tissulaire. 

55  7.  Utilisation  de  : 
a.  un  anticorps  monoclonal  ou  un  fragment 
de  celui-ci,  capable  de  lier  l'alpha-2-antipla- 
smine  et  de  prevenir  I'inactivation  de  la 

13 



25  EP  0  336  693  B1  26 

plasmine,  et 
b.  un  agent  thrombolytique  en  une  quantite 
suffisante  pour  : 

(i)  dissoudre  un  caillot  de  fibrine-plaquet- 
tes,  ou  5 
(ii)  inhiber  la  formation  d'un  caillot  de 
fibrine-plaquettes, 

qui  est  different  de  I'anticorps  ou  du 
fragment  de  celui-ci  en  (a); 

dans  la  preparation  d'un  medicament  pour  10 
traiter  I'infarctus  du  myocarde  ou  des  caillots 
sanguins. 

Utilisation  suivant  la  revendication  7,  dans  la- 
quelle  :  75 

(1)  I'anticorps  ou  le  fragment  de  celui-ci  (a) 
est  approprie  pour  etre  donne  a  un  patient 
a  une  dose  comprise  entre  3  et  6  nmoles 
par  kg  de  poids  de  patient,  et 
(2)  I'agent  thrombolytique  (b)  est  approprie  20 
pour  etre  donne  a  un  patient  a  une  dose 
comprise  entre  0,5  et  1,0  mg  par  kg  de 
poids  du  patient  et,  de  preference,  a  une 
dose  comprise  entre  0,5  et  0,75  mg  par  kg 
de  poids  du  patient.  25 

Utilisation  suivant  la  revendication  7  ou  8,  dans 
laquelle  I'agent  thrombolytique  peut  etre  la 
streptokinase,  la  prourokinase,  I'urokinase 
et/ou,  de  preference,  un  activateur  de  plasmi-  30 
nogene  de  type  tissulaire. 

35 
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