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IMMUNE TOLERANCE INDUCTION IN H!MOPHILIA A WITH INHIBITOR. C.K. 
Kasper (1) ,N.L.Sanders (1) and N.P.Ewing (2). Departments ofMe­
dicine (1) and Pediatrics (2), University of Southern California; 
and Orthopaedic Hospital, Los Angeles, California, U.S.A. 

Factor VIII (FVIII), 50 U/Kg/day, was given without immunosup­
pressive drugs to 11 patients with hemophilia A and inhibitor. 
Interval since inhibitor diagnosis was 4-6 years (yr) in 3 cases 
and 12-27 yr in others. Six had received no FVIII since inhibitor 
diagnosis. Intervals since last FVIII use were 2 months (mo) in 3 
cases and 3-15 yr in others. Historic peak inhibitor levels were 
3,8,9,10,25,27 ,64,375,809,1100 and 2780 Bethesda units (BU). Lev­
els at start of protocol (baseline) were under one_BU in 7 cases 
and 2,42,265 and 398 in others. Evidence of HlV infection exists 
in 10 patients: 8 of 9 tested have HIV antibody, 7 of 11 tested 
have low T4 cell counts and 4 currently have AIDS-related com­
plex. Results after 4-31 mo (median 10) are as follows. Peak in­
hibitor levels on protocol exceeded baseline in only 6 cases and 
exceeded historic peaks in only 2 cases. All peaks occurred dur­
ing the first mo and levels fell markedly by the second. All pa­
tients but one had levels below baseline by the third mo. Among 7 
patients with one BU or less baseline, no inhibitor was detected 
after one mo in 4 cases and after 3 mo in 2 cases; another child 
still has trace inhibitor after 8 mo. A child with baseline 2 BU 
had no inhibitor after 4 mo. Three older patients have not re­
sponded completely. In 2 adults who began the protocol 2 mo after 
intense FVIII use for hemorrhages, baselines of 275 and 398 BU 
fell rapidly in the first 4 mo but then plateaued around 20-30 BU 
despite 9 and 26 mo further therapy. In a teenager who began the 
.protocol 4 yr after intense FVIII use, the baseline of 42 BU has 
not fallen in 4 mo of therapy. Thus, rapid induction of immune 
tolerance was achieved in 7 of 8 patients with low baselines; the 
program was less useful in patients with high baselines. Of 4 pa­
tients resistant to full induction of immune tolerance, all have 
evidence of HIV infection; 3 were tested and have HIV antibody, 2 
have low T4 counts and 2 have ARC. Thus, the immune suppression 
of HIV infection may not potentiate induction of FVIII tolerance. 
All patients achieving FVIII tolerance remain of FVIII prophylax­
is. In some, low-level inhibitors emerged on attempts at with­
drawal. Induction of immune tolerance with FVIII is advised for 
patients with currently-low inhibitor levels because of the high 
success rate. 
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TOLERANCE INDUCTION IN HIGH-RESPONDING HEMOPHILIACS WITH F VIII 
ANTIBODIES BY I~EANS OF COMBINED TREATMENT WITH !gG, CYCLOPHOS­
PHAM!8E AND F VIII. I.M. Nilsson, E. Berntorp and 0. Zettervall. 
Department for Coagulat1on D1sorders, Un1vers1ty o Lund, Malmo 
General Hospi·cal, Malmo, Sweden. 

Of 10 patients with hemophilia A and antibodies, 7 have been 
rendered tolerant by means of combined treatment with high-dose 
IgG i .v., cyclophosphamide and F VIII. When the initial antibody 
concentration exceeded 10 Bethesda inhibitor units per ml, the 
treatment was preceded by antibody adsorption to protein A. Six 
of the tolerant patients were originally classified as high­
responders. After one week of the combined treatment, VIII:C 
dropped and the inhibitor reappeared in low titer. The F VIII 
infusions being continued alone, the inhibitor disappeared in 
the following week and VIII:C increased satisfactorily after 
infusion, while VIII:Ag (assayed immunoradiometrically) reached 
very high concentrations. In one patient the treatment had to be 
repeated once. Except for transient leukopenia, no side effects 
occurred. Earlier treatments with F VIII in combination with 
cyclophosphamide gave high anamnestic response. In two of the 
remaining three non-tolerant patients, anamnestic response 
decreased dramatically after two courses of the combined treat­
ment. The tolerant state seems to be stable, as the tolerant 
patients have now been on regular prophylaxis with F VIII con­
centrate for periods varying from four months to four years. 
The half-life of infused F VIII is nonnal, while that of VIII:Ag 
1s prolonged. On the basis of similar findings in hemophilia B 
patients, we believe the VIII:Ag to have become modicied 1nd 
complexed to a 'new' antibody which lacks VIII:C inhibitory 
activity. It is known that modified antigen may act as a 
tolerogen. The tolerant state may thus be sustained by main­
taining consistent concentrations of the modified antigen by 
means of the F VIII treatment. lie conclude that the combined 
treatment described here is a safe and effective method o~ 
tolerance inductiJn in hemophili~ A patiencs. 
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REMNAL OF HUWI ANTIOODIES TO FJ\C'KR v:l:II:C ERCM HEM>PHILIJ\C 
PLASMA USINJ NDI SYN'IHETIC SORBENI'S. H. Messaikeh (l), N., 
Eelattar (1), D. Gulino (1), J. Jozefonvicz (1), Y. SUltan (2). 
Laboratm.re de Recherches sur les Macraoolecules, UruversJ.te 
Paris-Nord, Villetaneuse, France (1) and Laboratoire d'!l6rostase 
Hapital C=hin, Paris, France (2). 

llllman antibodies that neutralize factor VIII procoagulant 
activity (Anti VIII:C) detected in polytransfused patients with 
hemophilia A cause serious difficulties for the affected 
patients as they inactivate any injected FVIII preparations. 

We hypothesized that FVIII:C might possess active sequences 
crnposed of amino acids able to bind Anti VIII:C antibodies. 
Consequently, carpletely synthetic resins with suitable chemical 
substituents mimicking these sequences might interact with Anti 
VIII:C antibodies. Based upon this hypothesis, crosslinked 
polystyrene was substituted by various amino acids or their 
derivatives in order to obtain carpletely synthetic adsorbents 
able to rerrove Anti VIII:C antibodies fran hernophiliac plasmas. 
~ establish the relationship between chemical composition of 
the resins and their affinity towards Anti VIII:C antibodies, 
the "in vitro" rerroval of these inhibitors fran hen'Dphiliac•s 
irrmunoglobulins G was tested by rreasuring silmlltaneous 
adsorptions of either IgG or Anti VIII:C antibodies. Specific 
and ac=ate rrethods '~<'ell adapted for studying the adsorption of 
these t1«> kinds of proteins were used for evaluating either the 
IgG concentrations (rocket irrmunoelectrophoresis) or the Anti 
VIII:C concentrations (irrmunoradiaretric rrethod). ~ detennine 
the rrost sui table chemical groups able to develop a specific 
adsorption, a first s=eening on amino acid substituents was 
undertaken and alla'l<'ed the selection of glutamic acid and hydro -
xyproline. In fact, arrong the . twenty resins tested, the rrost 
interesting one is obtained by linking glutamic dirrethyl ester 
derivative onto the polystyrene matrix. nus resin possesses a 
pseudo-specificity towards Anti VIII:C antibodies as it is 
possible to rerrove 12 % of Anti VIII:C antibodies and only 3 % 
of IgG on 5 m:J of this resin. E\lrthenrore, the hydrophobic sites 
on the surface seems to be involved in the Anti VIII:C adsorp­
tion as dennnstrated by canparing selectivity obtained with rrono 
and diester derivatives either in aspartic or glutamic series. 
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IMMUNOASSAY FOR Fl\CTOR VIII-HEAVY CHAIN. AN INDICATOR FOR IM1UNE 
CCMPLEXES DURING HIGH OOSE FVIII INHIBITOR TREA'lMENT. 0. Nord­
fang (1), M. Ezban (1). J.B. Knudsen (2). Nordisk Gentofte, Gen­
tofte, Denmark (1) and Rigshospitalet, Copenhagen, Denmark (2). 

Specificity studies have shown that rrost hemophilia A inhibitor 
antibodies are directed towards the light chain of coagulation 
factor VIII (FVIII). Thus, conventional irrmunoassays for FVIII­
antigen (FVIII:Ag) presumably have reactivity for FVIII-Light 
Chain (FVIII-I.C). Our sandwich FVIII:Ag assay has been shown to 
be specific for only FVIII-I.C. We have now developed a specific 
irrmunoassay for FVIII-Heavy Chain (FVIII-HC). This has made it 
possible to investigate the FVIII-HC content in hemophilia A 
plasma, and to study the expression of FVIII-HC in culture me­
dium fran transfected cell lines. 

By adding purified FVIII-I.C and FVIII-HC in coagulation inhibi­
tion assay, plasma fran one of seven hemophilia A inhibitor pa­
tients was found to be reactive with both FVIII-I.C and FVIII-HC. 
IgG fran this plasma was used for a FVIII-HC specific inhibition 
radioirrmunoassay. The polyspecific antibodies 'l<'ere coated to 
microplates with removable wells. The c~ wells were incub-
ated with test sample and with purified I-FVIII-HC. When nor-
mal human plasma pool contains 1 U/ml of FVIII-HC, the sensi­
tivity of the assay was 0.004 U/ml. 

For normal plasma and plasma fran non inhibitor hemophilia A 
patients, FVIII-HC rreasurerrents correlated with FVIII:C and 
FVIII-I.C rreasurerrents. However, after FVIII injection herro­
philia A inhibitor patients in high dose FVIII treatment showed 
a much higher FVIII-HC content (1 - 5 U/ml) than FVIII-I.C and 
FVIII:C (< 0.05 U/ml). These patients have previously been shown 
to have antibodies towards FVIII-I.C. Therefore the antigen rrea­
surerrents indicate that inhibitor patients in high dose FVIII 
treatment have FVIII/anti-FVIII-I.C irrmune complexes. These cir­
culating irrmune complexes may be the rrediator of an antibody 
dependent irrmune tolerance, during the high dose FVIII treat­
rrent. 
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