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SW iARY 

To no one's surprise, much attention was directed at these meetings to new 
developments in production of hepatitis-free blood products, and the state of 
the art of genetic engineering. It is now evident that prolonged heating wil l 
not eradicate hepatitis B from AHF if virus spike is added just prior to the 
heating step. A strain of non-A non-B hepatitis has become available for 
testing in chimpanzees as vell, and is readily inactivated by heat. Two 
manufacturers, Immuno and Biotest, are using non-heat methods to inactivate 
both f VIII and 1X, and preliminary data appeared very exciting. Their 
methods were not provided in detail, but may be based on inactivation of the 
viral envelope using lipid extractable solvents. A number of interesting 
comments were also brought up during the meetings concerning methodologies for 
testing hepatitis safety in chimpanzees, e.g., marke, viruses for spiking 
materials. 

There were only a few presentations made on recombinant DNA technology, but it 
was apparent work in this field is moving very fast with two groups, Genentech-
Speywocd and Hyland Laboratories believed to be in the lead. Genentech has 
already been able to generate probes to M-RNA based on partial sequencing of 
the f VIII protein sequence. This will enable them to isolate the f VIII gene 
in the not-too-distant future. 

Several presentations on porcine f '/III were of interest and suggest it will be 
a useful mode of therapy for inhibitor patients. 

There was not much new information on AIDS, but the consensus of the Medical — 
Council of the WFH was to convert hemophiliacs to heated AHF materials as soon 

c as possible if cost permits. 1Z
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Dr. Giles in Canada has developed a canine inhibitor hemophiliac dog model 
which should be of great value in studying bypass agents. Professor Nilsson 
gave an interesting presentation on the use of IGIV to trat an inhibitor 
patient. 

We were informed by the Kabi group of its decision to assign pastent rights to 
antithrombin III for Japan and Germany to Hyland Laboratories, with Hyland and 
Cutter sharing the U.S. market. 

Lastly, discussions were held with the staffs at Tropon and Bayer on the status 
of our clinical studies. A clinical experience of Professor Deck in the use of 
Polyglobin to treat ITP was of interest. 

1. June 23, 1983 Discussions at Tropon 
Present: R. Froitzheim, H. Niebel, Mrs. Pfeill, Dr. Neumann, C. 
Spilles, P. DeHart, M. Boyce, R. SChwartz, J. Wood. 

A. AHF-HT: The Tropon staff emphasized the urgent need to begin 
supplying a heat-treated AHF to meet the requests of the German 
community. They have made a commitment to supply AHF-HT to the Bonn 
Institute by October 10. They requested Cutter notify Tropon 
immediately if it will be unable to meet this deadline. They noted 
that Tropon may sell products even if not yet licensed by the FDA --
all they need is a license from the German authorities. If the 
composition of Koate-HT is similar to the old Koate®, then this may 
be filed as an amendment to Koate®, even if the manufacturing 
process differs for the two preparations. If the composition is 
different, however, they may need a new license for Koate®-HT. They 
therefore need a statement from Cutter as to the composition of the 
new product relative to the old. If similar, Tropon will file an 
amendment with the German authorities. Tropon noted German law 
precludes selling both products simultaneously. Dr. Spilles 
requested three bottles from each of our Koatem-HT PR lots for 
clinical testing. They also requested clinical testing on the 30 ml 
fill size. 

We informed the Tropon staff of our plans to conduct clinical study 
on a dry-heat process as well as the wet heat, and this would result 
in some delays in being able to supply AHF-HT to them. They 
reemphasized the need to expedite this. I also requested they not 
commence sales in Germany until after we have completed clinical 
trials in the U.S. 

.J ̂  
Q 

a 

Note: At the time of these discussions, we were unaware that 
technical improvement might allow for production of a wet-heat AHF. 
Thus, these comments were meant to apply only to the dry heat 

Q < process, clinical trials of which would not be completed by the 
October 10 request. 

zr 

Lastly, they indicated Professor Scharrer of Frankfurt now wants 
Coombs tests not saline tests as release criteria for AHF. She 
requests isoagglutinin titers be 1:32 or less by the Coombs test. 

E. Greene for action. 
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B. CMV-IGIV: Tropon is very interested in initiating clinical trials, probably as treatment of CMV disease, e.g., in renal transplanta-tion. They will accept unlabeled vials and will then relabel at Tropon. In order to label, however, they will need to know the relative potency based on the Paul Ehrlich Institute Reference value, and the potency in comparison with the Biotest CMV hyper-
immune globulin. We indicated to them this work was already gong on, and results would be forthcoming shortly. 

Dr. Neumann indicated that most of the patients planned for their clinical trials might be children. We then did a rough calculation, assuming an average weight of 45 kg, a single dose of CMV-IGIV of 5 cc/kg, repeated x 3, would require approximately 36 vials, 20 ml per treatment (three courses) course. We therefore agreed to ship 700 20-ml CMV-IGIV vials. This would enable them to treat 
approximately 20 patients. 

Tropon also requested a copy of Drew Winston's abstract (April CMV meeting). They indicated a 50 ml fill size would be more desirable than a 20 ml size, especially for adults. For children, a 20-m1 fill size might be acceptable. I replied that subsequent lots would be 50 ml size. 

C. IGIV: They requested a copy of results from David Bing's studies. 

0. Pseudomonas IGIV: Specific clinical trials have not yet been 
detailed. There are two major burn centers in Germany and apparent-ly both are already commited to studies of IGIV's. Organization of burn studies may therefore be difficult. We therefore agreed to send only 300 vials of Pseudomonas IGIV until further information was avai lable. Tropon requested data on the titers against the Fisher immunotypes in Ps-IGIV. I also promised to send copies of the Pseudomonas IGIV brochure and several articles on treatment (done). 
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E. Status of IGIV clinical trials in Germany: 

1. Professor Goebel in Dusseldorf has just begun a study of Poly-globin 150 mg/kg monthly in children with acute lymphoblastic leukemia (ALL). 

2. Professor Maas in Freiburg has been studying Polyglobin in 1' 
immunodeficiency. He reports a longer half-life for Polyglobin. 

3. Professor Stubner, Hamburg, has observed that IGIV promotes in vitro phagocytosis of yeast. He has begun a study of pulmonary 
yeast infections in patients to be treated with Polyglobin 
500 mg/kg. 

4. Professor Urbanek, Freiburg, is interested in the oral 
application of IGIV for rotaviruses. 

5. Studies of IGIV in surgical prophylaxis, candida infection, and burns have not yet commenced, but are in the planning stage. 

II. June 23, 1983 Bayer Medical Group, Wuppertal 
Present: Professor K. Deck and Dr. F. Schumann. 

Discussions centered on IGIV, Pseudomonas IGIV, and Alpha-1 Proteinase Inhibitor. 

I reviewed the scope of our clinical trials involving IGIV as well as other products. Dr. Deck was especially interested in the animal data for Pseudomonas IGIV and possible additive effects with antibiotics. 

Dr. Schumann will be coordinating clinical trials of Alpha-1 PI in Germany and is very eager to begin these investigations. I told him I will send clinical brochures and preotocols at the earliest data when available. 

Lastly, Professor Deck is also an attending physician at a local university hospital and in this role he has had a recent opportunity to use high dose Polyglobin for treatment of a patioent with refractory ITP. The patient did not respond to Polyglobin, but did respond to a subsequent course of Sandoglobin. This suggested to him that there were differences in activity of the two preparations for therapy of ITP. 
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III. June 27 - July 8, 1983: World Federation of Hemophilia Congress Hemostasis Subcommittee Meetings, International Congress on Thrombosis and Haemostasj5. 

A. Antihemophilic Factor 

Hepatitis-free AHF: 
As expected, there was much interest throughout these meetings on new methods for production of hepatitis-free products. Formal presentations were made by representatives from Hyland, Armour, Kabi, and Behring, and Immuno had an interesting display. 
a. Hyland Laboratories: (H.S. Kingdon, et al, abstract = 140, WFH meeting). Dr. Kingdon refused to provide specific details on the treatment process for f VIII othger than stating it had been heated for a specific period of time. This process was shown to inactivate several animal marker viruses in vitro including equine encephalitis, pseudorabies, 2 DNA, 2 Nt viruses, and viruses with both "c" and "s." Animal viruses were used since Hyland found that the IgG found naturally in factor VIII concentrates inactivates viruses invitro. In vitro assays of the heated AHF included determination oT na ticomplementary activity and demonstration that all IgG was 7S. In addition, circulating complement levels in vivo were monitored. These studies were performed because the concern that the heating process might alter the activity of IgG found in AHF concentrates. No differences were detected before and after heating and all IgG was 7S. AHF-HT was given to dogs at lOx the normal infusion rate without difficulty. 

The characteristics of the Hyland AHF-HT product are as fol lows: 
VIII C:AG/VIIIC = 1.3 
VIII R:Ag/VIIIC = 3.6 
VIII C units/ml = 30 
VIII C/AG = 38 MDL-986 

TP = 2.0 CONFIDENTIAL 
Fibrinogen = 464 mg/dl = 23% PER PR M. IALORDFXNO-2 

Fibronectin = 12.3 mg/dl = 62; 
Fibrin Split Products - same as non-heated AHF IeG - 105 mg/dl - all 75 

Chimpanzee studies have been summarized previously, but in short, when AHF was spiked with 30,000 chimp infecitous disease (CID) units, both of two chimpanzees developed hepatitis B. Two chimpanzees treated with AHF spiked with 300 CID prior to the heating step developed hepatitis B, but delayed at 32 and 40 weeks. None of these four animals 
developed NANB hepatitis, but one of two, when rechallenged with non-heated material, did. Both control chimps treated with non-heated AHF developed NANB hepatitis. 

BAYP0004722_0005 
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b. Armour Laboratories: The Armour representative also refused 
to disclose the details of preparation, but did indicate 
their AHF preparation was heated "not in solution" i.e., dry 
heat. They also tested the effectiveness of their process 
in chimpanzees. AHF was spiked with 3000 CD units of AYW 
subtype hepatitis virus and then heated. There was no 
change in either time, severity, enzyme changes, development 
of HBsAg or anti-HBs between animals receiving non -heated 
and heated material, Although he would not tell me the 
details, the Armour scientist indicated they had heated 
their AHF as long and as hard as they could, but saw 
absolutely no effect on hepatitis B virus. They did note 
heating prevented the early initial rise of ALT, however, 
suggesting prevention of NANB hepatitis. In order to Study 
this further, they spiked AHF with 3,000 units of Hutchison 
strain of NANB hepatitis, obtained from Dr. Purcell. 0/3 
animals receiving heated material developed NANB hepatitis, 
but two animals, when rechdllenged with unheated material, 
did develop hepatitis. 

The Armour scientist was quite critical of Hyland's animal 
studies. He noted that Hyland utilized the ADW subtype of 
hepatitis B, a strain which reportedly does not produce 
hepatitis as consistently as the AYW strain, especially when 
used at low inocula (as done by Hyland). In addition, even 
when it causes hepatitis in inoculated chimpanzees, the 
incubation period for ADW hepatitis subtype may be quite 
variable and unexpectedly prolonged. This subject has been 
recently reviewed by Tabor et al: Use of and interpretation 
of results using inocula of hepatitis B virus with known 
infectivity titers. J Inf Dis 147:531-34, 1983. 

c. Behring: (N. Heimburger, abstract 4 141, K. Kohler-Vajta, 
abstract 135, WFH meeting). 

The Behring product is heated ten hours at 60"C and albumin 
is added to their AHF as well. They found that the number 
of hours to inactivate marker viruses was as follows: 

Mumps - two hours, CMV - two hours, rubella - four hours, 
measles - four hours, herpes simplex - four hours, and polio 
- eight hours. The current yield was stated to be 50%. 

BAYP0004722_0006 
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A number of hemophiliacs have participated in a long-term 
clinical study with this preparation. Liver function tests 
and hepatitis serologies were monitored monthly. Follow-up 
on these patients has been three to six months for 12 
patients, seven to 12 months for 14 patients, and 13-24 
months for eight patients. All patients have been either 
newly diagnosed or seronegative at entry into the study. To 
date, none has developed hepatitis B viral markers, but 
elevated transaminases have been noted in seven, and one 
patient has had clinical eviodence of hepatitis. This latter 
case occurred after halothane anesthesia, a known etiology 
for chemical hepatitis, and of the seven patients with 
elevated transaminases, all but one had received other blood 
products as well. Therefore, although some of these patients 
may have had non A non B hepatitis, the cause was uncertain. 

Chimpanzee studies have also been performed. 
the audience was critical that the hepatitis 
before the fractionation process. Dr. Heimb 
edged this - 104-105 CID units were added to 
processed. By the final stage, only I ng of 
virus is left in the concentrate. 

A comment from 
spike was added 
erger acknowl-
the bulk, then 
hepatitis B 

Immuno: Immunodid not present any data at these meetings. 
However, at their "booth" was displayed a brochure on 
"Immuno R & D News" which I have attached, which suggests 
Immuno has developed a method of inactivation of viruses 
which is superior to thermal methods of inactivation. I 
inquired with the Immuno representatives and was told they 
had developed a form of chemical inactivation which was 
applicable to both factor VIII and IX, which had already been 
successfully tested in chimpanzees, and which was vastly 
superior to any other method currently available. They 
refused to elaborate on the process, but did hint that some 
details are provided in the company's annual report. They 
also suggested they would be glad to show me their facilities 
and discuss these innovations if I were to come to Vienna to 
visit them! Mr. Froitzheim wondered if Immuno's method may 
utilize Tween 80. 

e. 8iotest: An abstract was to have been presented by Dr. 
Prince but was cancelled. The abstract (WFH # 139) was 
printed, however, and indicates Tween 80 + ether provides a 
potent method of inactivating both hepatitis B and the 
Hutchinson strain of nonA nonB hepatitis viruses while 
retaining procogaulant activity of coagulation factors. 

Kabi: Kabi apparently is still working on processes to inac-
tivate hepatitis virus. Our discussions seemed to indicate
they would like to license an existing technology if possible 
from another manufacturer. MM;986 
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2. Factor IX - hepatitis safe: 
a. Behringwerke (N. Heimburger et al, Thrombosis and Haemostasis 

meeting, abstract # 324) They have prepared a hepatitis-safe 
f IX concentrate based on heat inactivation. An outline of 
the process is shown below: 

citrated plasma post st cryoprecipitation 

DEAE eluate 

stabi lize with stabilize with 
sucrose/glycine/EDTA sucrose/glycine/calcium 

heat 10 hours at 60'C 

f II and VII f IX and X 

pool 

I 
PPSB concentrate 

The PPSB manufactured in this way had only 0.19% of the HBsAg 
of the starting material. It was also highly purified, at 
least five-fold greater purity than currently available f IX 
concentrates, according to Dr. Heimburger. The specific 
activity of PPSF was 3.9 (129 mg/500 unit f IX . Both 
heparin and antithrombin III are also added to the final 
preparation. 

Clinical studies have been conducted in four newly diagnosed 
childhood hemophiliacs. With followup of three months to one 
year, none has had evidence of hepatitis or serologic markers 
while receiving this preparation. 

MD 986 
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b. Kabi - (M. Einarsson, etal; WFH meeting abstract # 265) Dr. Einarsson has developed a method to reduce hepatitis B virus in factor IX concentrates using octanohydrazide-sepharose 48 
column chromatography. This procedure results in a >104 fold 
reduction in hepatitis B virus, but also a 102 reduction in non A non B hepatitis virus. In chimpanzee studies, one of 
two control animals developed non A non B hepatitis, but 0/2 
animals receiving treated material did so. This new concen-
trate has been given to four hemophiliacs, two of whom were newly diagnosed, and none has had abnormal liver function 
tests, with folow up as long as 12 months. 

Dr. Einarsson gave me a copy of her doctoral thesis which 
sur'narizes the biochemistry of the process. In discussions 
with individuals from Kabi, they indicated Kabi may be 
willing to license this process. Apparently they are already 
conducting discussions with Hyland Laboratories. I was told if Cutter was interested, it would have to hurry. 

3. Methods to Manufacture AHF 

a. M. Blomback and colleagues studied the effect of method of 
freezing of plasma on f VIII recovery (WFH meeting abstract 
10) and concluded fast freezing of plasma is desirable. 

J. Over et al studied the effect of the cooling rate on f VIII recovery (Thrombosis and Haemostasis meeting abstract 
320). They found that slow freezing of plasma results in 

the formation of salt and protein gradients which signif-
icantly reduce the recovery of f VIII. The optimal condition for freezing of plasma was determined to be 50 minutes at 
minus 100°C in N2 gas, resulting in optimal yield of AHF. 

B. Genetic Engineering 

Genentech: 

Dr. G. Vehar's lecture entitled "Bioengineering of Blood 
Derivatives" was a real disappointment, suitable for a Biology lA 
course. The only slides of interest listed plasma proteins under 
consideration and included Alpha-1 Proteinase Inhibitor. The 
sequence of Alpha-1 PI was shown on another slide, which might 
suggest Genentech is considering this protein as well. 

I-
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2. SpeyNood-Genentech (Thrombosis and Haemostasis Meeting, abstract # 319) . 

Using fresh cryoprecipitate as a starting source, factor VIII has been fractionated to high purity using the polyelectrolyte gels perfected by Speywood. In the initial step, using the polyelec-trolyte gel, f VIII, with specific activity of 1,000 U/mg was isolated. This was then further purified using monoclonal antibodies to VIII, and VIIIRAG using affinity chroma-
tography. The main contaminant was fibronectin, which has also been removed using monoclonal antibodies. The final f VIII.. has a specific activity of 4740 units/mg and the overall purification is 331,000 fold, with overall recovery of 19.5%. The predominant band on electrophoresis has a molecular .might of 360K. PMSF, benzamidine, and DFP are used as proteo-lytic inhibitors during the isolation. If breakdown occurs a band at 210K is found. The Speywood group felt it was important to use fresh cryoprecipitate as a starting source. 

In his lecture Dr. Vehar stated it might take five years before f VII by genetic engineering became a reality. In private 
discussions, however, I learned that Genentech is working on a 14-month timetable, and already has a partial sequence for factor VIII. Although still crude, this apparently is enough to begin preparing probes for the messenger RNA. Some of this work is reported to be in press already. Genentech may also have possibly solved the problem of formation of glycoproteins by using mammalian cell culture instead of bacterial cell systems. 

Sixma et al (Thrombosis and Haemostasis Meeting, abstract # 321) 

Dr. Sixma is working independently but using Hyland Hemofil as starting material passed initially over a sepharose B column, then dextran sulphate sepharose and finally fast protein liquid chromatography. The final purification was >320,000 fold, yield 18%, specific activity >4,500. Benzamidine was used as a proteo-lytic inhibitor during the procedure. On SDS gel electrophor-esis, (both reduced and unreduced), the main peptide bands were at 77K and 80K. However, on Sephadex G200 analytical gel filtra-tion, the native molecular weight was estimated to be 277K. 

J 
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4. Kabi-3iogen: 

Kabi is working with Biogen on this project, and apparently is still working at the sate of purification. Dr. L. 0. Andersson was very impressed by the work of Speywood-Genentech, but commented, as advanced as their work is now, he has heard that Hyland is even further along, having progressed at a very rapid pace with its bioengineering partner, and is probably the leader in the field today. 

Dr. Andersson also speculated that ultimately many different molecular weight forms for factor VIII might be produced by genetic engineering, and that many might be clinically useful. This might be important since the lower molecular weight forms, although not native, if biologically active, would be far easier to produce using recombinant technology. 

C. AIDS 

To date, 21 (possibly 22) cases of AIDS in hemophiliacs have been reported worldwode -- 16 now in the U.S., three in Spain, two in Canada, and ? 1 in Wales. Only one of the U.S. cases is known to be homosexual. 

The hemophilic comunity is very much concerned that although the number of cases is still very small, it is being assoicated by the news media with the Gay Community. 

There is also much concern that because of widespread fear, both among patients as well as treaters, many patients are receiving inadequate treatment, leading to a dangerous situation for many indviduals. This is feared to be leading to definite harm in some cases. The community therefore perceives the definite need to establish an outlet for communication both for data collection and dissemination of information. Towards this end, Dr. Shelby Dietrich (Los Angeles Orthopaedic Hospital) and Mr. Frank Schnabel have approached the manufacturers of AHF to sponsor an AIDS center at Los Angeles Orthopaedic, as detailed in separate memoranda. 
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The Medical Research Advisory Committee of the WFH also recommended 
1) more research, 2) treatment as necessary, and don't withhold 
treatment, 3) If cost is not a factor, switch to hepatitis-free 
products, recognizing there are no data to support this stand. 
Harö1d Roberts of Chapel Hill was apparently most vocal, noting that 
AIDS may be caused by a retrovirus, and such viruses are known to be 
heat labi le. There was apparently some dissent on this last 
recommendation, but this represented the opinion of the majority of 
the council. 

There were also many discussions on studies of lymphocyte populations 
in hemophiliacs receiving AHF concentrates, both from U.S. and 
;manufactured in a given country, and cryoprecipitate. Although most 
found decreased helper/suppressor ratios, some found this was due to 
a diminished number of helper cells while others reported an 
increased number of suppressor cells. 

D. Hepatitis B Vaccine 

Two presentations were made on the results of vaccination of 
hemophiliacs. 

Ulla Hedner (Sweden, WFH abstract # 207) demonstrated that hepatitis 
S vaccine was immunogenic in hemophiliacs. C. Ganzegel et al (WFH 
abstract # 208) immunized 34 hemophiliacs with a vaccine prepared in 
France in combination with hyperimmune anti-HBs plasma. In 16 
patients followed for more than a year none has developed hepatitis 
B. 

E. Treatment of Inhibitor Patients 

1. Autoplex vs. Proplex - J. Lusher, (WFH meeting abstract # 50) 
Hemophil iacs with acute hemarthroses were randomized to receive a 
single dose of either Proplex 75 f IX U/kg, Autoplex 50, or 75 
U/kg. Assessment was made at six hours following treatment. The 
results are as follows: 

Autoplex Autoplex 
75 U/kg 50 U/kg Proplex 

Symptomatic improvement 53.8 51.9 56 
Improved joint mobility 51.9 47.8 42.9 
Overall effectiveness 51.7 55.6 50 
Perceived need for 2nd treatment -- all about 50% 

Thus, there were no significant differences in response rates 
between any of the arms of the study. Hyland is now planning to 
repeat this study, using a second dose of each preparation if 
indicated and extending the period of observation beyond six 
hours. 

MDL486 
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2. Use of phospholipids to overcome inhibitors. T. Barrowcliffe 
(WFH abstract # 52 and Thrombosis and Haemostasis meeting 
abstract # 802). Dr. Barrowcliffe has previously reported that 
in vitro, phospholipid protects f VIII from antibody attack and 
en utr Tization. He has now tested several commercial and reagent 
sources of phospholipids in his test systems including 
Intralipid® (Kabi). Intralipid® did not protect f VIII from 
neutralization whereas some research reagents did. Further study 
revealed that phosphotidyl serine (PS) was the most active 
component for protection with phosphatidic acid being less 
active. Phosphatidyl-choline (PC), -ethanolamine, and -inositol 
were inactive. Of interest, therefore, was the finding that 
Intralipid'® contains no PS at all; while the most active reagent 
in this series had 21% PS. Dr. Barrowcliffe has found one needs 
10-20. PS in a reagent to see a protective effect. He has 
applied for a patent for the combination of PL-f VIII and 
clinical trials in dogs have already begun. Human studies will 
be Forthcoming shortly. 

3. Treatment of inhibitor patients with IGIV. I.M. Nilsson (WFH 
abstract # 51). A patient with hemophilia B and a 20 year 
history of an inhibitor was treated with extracorporeal plasma 
adsorption, immunosuppression, and high doses of intravenous 
gammaglobulin (Kabi). The inhibitor titer sems to have been 
suppressed by the IGIV. The details of this patient's clinical 
course have recently been published 
(Scan J Haematol 30:458-64, 1983) and the abstract is attached. 

Professor Bloom (Wales) has recently treated a hemophiliac with 
ITP with IGIV. The ITP remitted, but the inhibitor remained 
unchanged. Dr. Peter Levine (Worcester, MA) also recently 
treated a hemophilia B patient with an inhibitor with high doses 
of Gamimune®, without change in the inhibitor. 

Note: We are aware of one other patient with an adcquired 
inhibitor who was treated with Gamimune® and immunosuppressive 
therapy with disappearance of the antibody. Thus, the two 
patients who responded to IGIV both received concomitant 
immunosuppression with the IGIV. Perhaps this combination is 
required to see an effect. 

4. Canine model of hemophilia with inhibitor antibodies. A. Giles 
(Canada) (Thrombosis and Haemostasis meeting abstract # 1081). A 
hemophilic male miniature Schnauger (MS) was bred with a normal 
female Brittany Spaniel (BS) and a carrier pure bred MS female. 
Of interest, five hemophilic dogs from the crossbreeding of BS x 
MS have, after treatment with canine cryoprecipitate, have 
developed inhibitors to f VIII, but none of the dogs from the 
other breeding arms have done so. These inhibitor antibodies 
cross react with human f VIII, but not porcine f VIII (P f VIII). 
P-f VIII is effective in stopping bleeding in the inhibitor dogs. 
These studies suggest inhibitor formation in hemohilia is 
genetically controlled. This dog model will be extremely useful 
for study of bypass materials. Mum 
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5. Porcine AHF (WFH abstract z 159, 160, 161). The overall clinical 
experience with P-AHF has been favorable with most patiehts with 
< 30 Bethesda "porcine" units of crossreacting antibody 
responding. The recommended clinical dosage is 50-100 U/kg for 
severe bleeds, and 25-50 U/kg for minor hemorrhage. Professor 
Mannucci uses a formula, based on the inhibitor titer, to 
determine the neutralization dose of P-AHF required. The 
incidence of adverse reactions has been quite low - only 0.6% of 
infusions led to severe reactions. Most adverse ractions occur 
on first or second treatments; if well tolerated at these times, 
subsequent reactions are rare. A few patients in the U.K. are 
actually receiving P-AHF now on a.hjome care prophylactic 
program, and some individuals have been repeatedly treated. 

Although platelet aggregation and thrombocytopenia were probl 
early in the product's development, with higher degrees of ems 
purification, this has not been a clinical problem. 

Porcine-AHF is prepared using a polyelectrolyte gel and resul 
material has a very high specific activity, 25 U/mg. Speywootant 
now using this same technology to prepare human f VIII of verd is 
high specific activity for clinical use. y 

F. Antithrombin III 

1 . Boller and Ten Cate administered high doses of AT III via 
continuous infusion to patients with liver disease undergoing 
peritoneovenous shunt operations (Thrombosis and Haemostasis 
abstract # 127). DIC was not prevented. 

2. G. Potron et al treated infants with respiratory distress 
syndrome with AT III, but saw no improvement in survival 
(Thrombosis and Haemostasis abstract # 128). The dose of AT 
used in this study was totally inadequate, however, as it failll 
to elevate the AT III of the treated group above that of the led 
control. These results are therefore inconclusive. 

3. Peters and Ten Cate studied AT III levels in neonates with 
respiratory distress (Thrombosis and Haemostasis abstract # 1 
and found that infants with RDS had significantly lower level3l) 
AT III than those without and the AT III level correlated wits of 
survival. h 

4. M. Wickherhauser published a single step method for isolation 
AT III (Thrombosis and Haemostasis abstract # 353). of 

5. Ten Cate (Thrombosis and Haemostasis meeting, abstract # 362) 
studied metabol ism of radiolabelled AT III in liver disease a 
found a mean half-life of 57 hours, suggesting the low levelsnd 
AT III found in liver disease are due to diminished synthesis of 
rather than consumption.

X986 
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6. Muller-Berghaus et al studied AT III in an experimental animal 
model system of disseminated intravascular coagulation 
(Thrombosis and Haemostasis # 1024). AT III alone was 
ineffective in preventing endotoxin induced DEC where heparin by itself was partial ly effective. The combination of AT III and 
heparin, however, was most effective. Surprisingly, AT III 
levels did not fall in any of their DIC induced groups. 

7. D. C. Triantaphyllopoulos presented contradictory data 
(Thrombosis and Haemostasis abstract # 1126). He found that 
AT III by itself prevented the death of rabbits induced by 
endotoxin. 

8. Discussions with Kabi group. 
Present: L. 0. Andersson, R. Hagberg, M. Mikaelsson, Lisbet 
Javelin (Kabi), and M. Fournel, R. Jordan, R. Schwartz (Cutter), 

Discussions centered around AT III. Kabi informed us patent 
rights to their process for purification of AT III had been 
assigned to Hyland Laboratories for Japan (exclusive), Germany, 
and the U.S., with Cutter also being assigned non-exclusive 
rights limited to the U.S. and Canada. Kabi indicated rights to 
Japan and Germany had been offered to Cutter initially, but an 
agreement was never reached. Kabi threfore proceeded to offer 
these rights to Hyland, who apparently responded rapidly to 
Kabi's offer. Hyland will license the entire process of 
manufacture from Kabi. 

Kabi has recently received its license for At III in Sweden, and 
apparently sales are much better than they had predicted. The 
primary use has been treatment of disseminated intravascular 
coagulation. 

Mrs. Javelin has been supervising Kabi's AT III clinical trials. 
She will be sending me some materials on their current status. 
Some of the more interesting applications, e.g., AT III for 
therapy of neonates with respiratory distrress syndrome, are just 
getting underway. 

H. Protein C 

There were many presentations on this subject suggesting increasing 
interest. 

A group in Leiden (Thrombosis and Haemostasis abstract # 1096) 
estimated the incidence of isolated protein C deficiency to be 
1 :16,000 and fro of patients with venous thromboembolism were 
deficient in protein C. 

MDi-986 

CONFIDENTIAL 
PER PRETR f Ai. ORDER NO. 2 

BAYP0004722_0016 



To: Ralph H. Rousel1 Re: JB 83-418 August 10, 1983 Page 16 

I. IGIV treatment of ITP 

1. C. Wenske et al treated four pregnant women who had ITP and were 
near delivery with high doses of Sandoglobin (Thrombosis and 
Haemostasis abstract # 984). Two of the four had excellent 
responses and the other two showed partial responses, permitting 
delivery of the babies. 

2. Discussions with Kabi 

Members of Kabi told me experience with their own IGIV has been 
highly favorable, with nearly all patients responding, some with 
very prolonged responses. 

3. Professor Deck of Bayer informed us of a patient in Germany who 
did not respond to Polyglobin but did to Sandoglobin. 

RSS: jb GRO-C 
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IMPROVE`iENT OF PLASMA QUALITY AS RAW 1(ATER[AL FOR F YIII:C 

COiCEIITRATES. FREEZIN'C OF PLASMA. 

C. Carlebjart, M. 8ltxsb3ck, Dept of Blood Coagulation 

Disorders. Katollnska Hospital, Stockholm. Sweden. 

Aim. The influence of different treezing eharaehceri has  on 

ht e quality of plasma for Factor VIIt:C Production has been 

investigated. 
Hethod.Temoerature curves wo re recorded with therms-couples

when freezing Plasma with different equipment. Plasma ats-

poulei of two sizes wets used. A plasma pool was divided 

into three 750 ml plasma ampoules and frozen in a

freesebox, • -80°C freesebox and a -40°C circulated ethanol 

bath. Each ampoule was individually chewn and processed to 

cryopreCipitate. F VIII:C. F VIIIR:Ag and fibrinogen were 

analyzed with Conventional methods. 

Results.The temperature curves in plasma decreased with 

dt-  fr  ef renc speed down to the freesing-Point (with a tempera-

ture-plateau of variable length) and proceeded with a se-

cond decrease down to the final terperatutt. Duration at 

freezing point increased with increasing thickness of the 

plasma layer. Freezing in rectangular 150 ml ampoules re-

sulted in steeper temperature gradients and shorter dura-

tion at the trreting point than far the cylindric 1500 mi s

smpoules. Ethanol bath at -400C was su perior to 
both -21°C 

and -80° C deep freezers in race of freezing but only if the 

bath was squiped with circulation and enough compressor 

capacity to maintain its temperature. Total freezing times 

for plasma in 750 ml ampoules to -25°e were 10 h, 2 h 30 

min, and 40 min with -25°C frrczebos. -80° C freezebox and 

-400C ethanol bath. The F VIII:C recovery in frozen plasma 

increased with faster rate of freezing. The purity of cryo

precipitate expressed as F Vlti:Clmg fibrinogen as well as 

the F VIII:C cryo recovery increased with [aster rate of 

freezing. 
Conelusion.lt is concluded that fast freezing of plasma re-

sults in hither F Vill yield and purity of cryoprecipitaces 

from such plasma. Vast freezing of plasma with short dura-

tion at thin freesing point Plateau ran preferably be achie-

ved with flat 750 ml ampoules and -40°C back with effective 

cooling and circulation. 

5 2 
0VERC0YI.0 FACTOR VIII INHIBITORS: A POSSIBLE NEW APPROACH 

T.W. Barroucliffe, C. Xeaball-Cock and E. Cray 

National Institute biological Standards and Control, 

London NW) 6RB, Inc. 

Treatmont of haemop:: - .x..s with antibodies to factor VIII 

is still a major clan+=al problem, neither high-dose 

factor VIII not fat::.: IX concentrates being completely 

effective. An alternative approach was suggested by the 

finding that factor VIII, when conplexed with phospholipid 

and factor IXa, was protected from antibody attack, and 

that the major protective effect was provided by the 

phospholipid. 

J' 1 SUPPRESSION OF SECONDARY ANTIBODY RESPO'ISE Of INTRAVENOUS 

I`VMUNOCLOBULIN t l0 DEVELOP'IENT OF TOLERAI.CE Ill A PATIENT 

WITH HAEMOPHILIA 0 AND ANTIBODIES 

(.!t. Nilsson, S. -B. Sundquist. R. ijuno. L. Holmberg. 

C. .'CI urghd u5 and S. Ojorlin

Dedartnents for Coagulation Disorders and Pediatrics and 

Dental Clinic, :lain _eneraI hospital. Malri,. Si.edcn 

A new technique for removal of high titre antibodies 'n 

plasma by adsorption to protein A-Sepharose was earlier 

described by Nilsson et al in a haemophiliac. Recently the 

same procedure was performed including convdntlOnit sub-

stitution therapy in combination with irmunosuoaression 

(cyclophosphamide). I.v. intnunoglobulin was also given in 

doses recorrwnded by Imbach et ai and Fehr et al for 

treatment of idiopathic thronbocytopenic purl -re. 

The protective effects of various phospho➢ipids were 

assessed by addition to factor VIII concentrates, incub-

ation with human antibodies to VIII:C. and measurement of 

residual clotting activity in three different assay systems. 

Six cosonorcial phospholipids used as coagulation reagents 

were all partially effective, but the most active material 

was a home-made extract of bovine brain, prepared by a 

modified Folch method. Of three commercial lipid prep-

arations manufactured for intravenous injection, one was 

inactive, and the other two were only active at high 

concentration. 

Studies with purified phoxpholipids showed that phespha-

tidyl serine (PS) was the mnst active fraction. Phospho-

lipid analyses showed that the three intravenous lipid 

preparations all contained less than 505 PS. whereas the 

bovine brain extract contained 20-251. 

These studies show that factor VIII can be protected from 

antibody attack by addition of phospholipid extracts which 

are rich in PS, and suggest that • factor VIII product 

containing a suitable phospholipid could be of benefit to 

haee+ophiliacs with Inhibitors, 

Within a week of the first treatment the patient developed 

a 15-fold increase in the antibody titre. Following the 

Second treatment,  antibodies in low titre Could be detected 

within an observati:n period of ➢2 weeks. Ns evidence was 

found that the effect on the secon_ary antibody resocn:e 

was due either to nonsaecific suppression Of the irznune 

and reticuloendothelial systems nr to acting of inter-

fering antibodies. It seems as antibody synthesis was 

suppressed by the i .v. immunoglobulin. 

Later, the patient has been treated twice with i.v. 

iac:unoglobulin in combination with factor IX aril twice 

with factor IX alone. within observation periods -etween 

9 to 4 weeks only traces of antibody ".as been de :nctec. 

The results suggests a n w anproacii to the tree:-ent of 

haxmophiliacs with antibodies of the hl^h.responcing type. 

0127 

. TITHG011811: I II ISPUSiOI IN PATIENTS UIDF.nCOINC 
PERITONLOVEN;OU5 SIIUNT QI'lP TI01;: FAILURE. IN THE 
PRC1'ENTION OF UISSE.MIIS.TED I'TIUVASCULAR COACU-
LATION. 

II.R. Buller, J.W. Ten Cate. 

Division of Iteraostasis and Thrombosis, University 
Hospital "Wilhelmina Casthuis", Amsterdam, 
The Netherlands. 

Seven patients with chronic liver disease and 
acquired antithrombin Ill ( AT-I1) ) deficiency 
undergoing ncritoneovenous ( Le1'ccn ) shunting 
for ascites, resistant to medical therapy, were 
studied prospectively for the development of 
disseminated intravascular coagulation ( D.I.C. ). 
In five of the seven patients selective correction 
of the plas:aa AT-I1I activity to normal was accom-
plished by continuous infusion of purified human 
AT-111 concentrate beginning one day prior to 
surgery and continuing five to seven days post-
operatively. This rigorous transfusion scheme 
of AT -III concentrate could not prevent D.I.C. 
and bleeding. Extensive studies of coagulation 
and ilbrinolysis factors reveal that primary 
fibrinolysis may play a rcic in LeVeen shunt 
associated doaCuIapathy. 
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L . CORD UtCOP t`.TC,Il1:0';BIB III - LEVELS IN NEO-

' TrS lilill I3tCr.1TIltC .nrsl'II,(TORY DISTRESS SYN-

DiQOtdE. PREDICTIVE OF A FETAL OUTC051E. 

'1. Peters J.".•. Teri Cate C. 3reederveld J.J. Emeis 

d.w. Tenor 

Division of Mcnostasis and Thrombosis and 
Division 

of NeonatoIoFi', University Ilesnital 
"hilhetmind 

Cisthuis". .Nnstcrdam and G.aubias 
Institute, Leiden, 

The Netherlands. 

In s prospective study in 32 consecutive 
premature 

newborns ( 21 :iealthv nrcr.atures (controls) 
and 

53 neonates with Ii.DS } we investigated the 
pussi-

blc sicnificance of hemostatic abno rtalitics 
in 

IDS. In neonates uith ItDS all coagulation 
para-

eeters were 51 jfi.antly lower than control val-

ues and remained so durinc the first days 
of life. 

The mean cord blood AT-III-levels In neonates 
who 

developed InDS ::as significantly lower as compared 

to nrenaturo neonates %he remained 
healthy C 0.19 

U/iol and 0.37 U/':l resnectivcly p c 0.001 ). 

.lntithrombin III as the only coagulation par3me-

teT which distinquished ben:een neonates 
with tRDS 

who survived ( -can AT-III level: 0.21 U/Cal ) 
and 

who did not survive ( can AT-111 level 0.16 U/ml) 

( p c 0.01 ). :;ithin the first 6 hours of life an 

AT-:11 below 0.11 U/. 1 was 'r:sent in 8 patients 

who developed 1P.DS, t of those died within a3 
hrs. 

after 4rliver?•. AUtonsy of these necnates showed 

.Ldcs,rtad•fdbria ,,i osi.tion and henerrhage in 

vital or:ans taosistent with :ntrivascular 
coagu-

lation. These :1nsires indicate that very low 

AT-l1I nl.isna levels are associated with Dissemi-

i I i:ravascula: Coagulation in neonates with 

aa_ are •+redictiva of a bad outcome. 

MDL-9S6 
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INACTIVATION OF NEPATITIS A AND NOM-A. NON-B VIRUSES 

3 9 iN LASLLL BLOOD DERIVATIVES 
A.M. Prince1 . V. Stephaol , B. Irote'a01. 

and B. Uorowitzl

1) The Lindaley F. Kimball Research 
Lost, of the New 

York Blood Center, Sew tin , N.Y., and 2) fiotest 
Serum last., Fraai(uet/Mato, FRC 

Aim 
Proposed virus inactivation steps were evaluated for 

their effect no the infectivity of 
hepatitis B (HBV) 

and eon-A. ooh-5 (SASI) viruses and on the 
activity 

present as toogulattoa factor concentrates. 

Methods 
Naturally and artificially eestasioatcd 

plasma and 

phase der tvatirea were treated with either 
be'ta-

pproP[olactone (3PL) • ultraviolet (UV) 
irradiation, 

Tveen Si) ♦ API/t Y, or with tveeo BO * ether. 
Untreated and treated materials were then 

inoculated 

intravenously into parrs of chispaazees which were 

followed :or at least 6 et uathe with weekly 

`tera1n3tL0n5 Of trantamioaaea and HBV sere 
Lo is 

.r kern, and biweekly  bin psiea for light Had electron 
icroseopic Heady. Coaggulaxioh factors were 

measured 

by atogle •case partial tbcosboplascin 
times god by 

immunoetectropaoreais. 

Results 
APL/UV treatment inactivated g tubule forming NANB 

virus in a pooled ■tasted plasma. BPL/UV r Tveea 

inactivated 6.9 lo; chtap intectiows doses (d 0-50) 

of HBv as well as a tubule rorniag SANS virus 
contaminating a pooled cryoprecapitate. Tween 80 

e tb er treatment inaettvated at least 6 log 
CID-50 

of 83W and 4 log CIO-SO of Hutchtosoa strain MANS 

viraa. Chimp■nteea ,pleb received treated material 
were ahewo to se suaceix sbie to HBV and NAMd 

viruses 

by challen Ke with untreated iuocula. Tvseo BO 
♦ ether 

treatment vas evaluated to determine its effect on 

f gulatioa torten 
concentrates, is AHF concentrates, 

/0. of pracoa[ulant activity, 972 of AKF related 
antigen, and all of the ristoeetin cofactor activity 
was retained. AHF procoagulant activity, remained 
associated with von.ilte brand factor as Judged by 
Gel exclusion cnrooacograpny. Analysis of the 
s ibroheecin (FN) present to the concentrates showed 
that FN antideo vas fully retaloed and FN opsomic 
activity was 72- retained. Ia factor IX concentrates, 
no ebsoge in F LX coagulant activity was observed. 

Conclusions 
The above procedures offer practiea[ means for 
red ucia the risk of hepatitis transmission by 
labile blood derivatives. 

1 3 5 HITNL 
RS  

HEMO PIII LIA A 

AND
A FOLLOWR UPS 

OYS 

STUDY 
IN O

K.Knhlcr-Va)tn, H.J.Xlose. A.Prause and O.Coetz 

Children's University Hospital, Munich, P.R.O. 

Aim 

The purpose of this study was to investigate the 

effects of F.VIIt-concentrate therapy on Inci-

dence of hepatitis infection in henaphlliacs. 

Patients and Methods 

In a follow up of the last tan years we studied 

more than loo patients. Since 1990 18 of then 

were treated by heat-sterilized P.VI1I-eoncen-

crates either in the case of newly diagnosed he-

mophilia or in the ease of seronegativity as to 

hepatitis 8-virus IHaV). Seronarkers for IIBV,he-

paticia A-virus. Ebstein-Harr-virus (E5V) and 

cytomegalovirus (CMV) as well as aminocransfera-

see were determined at irregular Intervals. 

Booator-efloots were correlated to the thocapou-

tic regimes. Clinically manifested hepatitis 

was confirmed in most cases by laboratory data. 

Results and Conclusions 

The patients treated by sterilized F.VIII-eon-

centreto developed neither clinically sanifested 

1•epatltis nor aeropositivity for HBV or signs 

for an infection caused by the other viruses. 

However, in a 1/9 of these patients a moderate 

increase of sainotrans_`orases was observed. On 

the other hand in the conventionally treated 

group, more then 9o% showed soropositivity for 

H8V-markers, 1/3 of them suffered from ictoric 

hvpatitis, and a few patients showed active in-

fection by EBV or CMV (one patient). The results 

suggest that heat treatment of r.V::t-eoneon-

trate prevents trap mission of H8V-infection, 

whereas transniasion of NANB-viruair.feetion Can-

not be excluded. 

1 40 IIEP:AI ITIS RISK RLOUCTIO.V IN 111`Ot11ILtA: A HEATED FACTOR 
VIII PIU:1'.USITIUN. ': 1t--.•.:, II < ~•.^^:!ryp. 

Hyland Therapeutic Division. Travenol Laborotortcd, Inc. 
Glendale, CA 
A new process has been developed for preparing therancu-
tic factor VIII concentrate which includes a lmatinh stele 

designed to reduce risk of hepatitis when the nro,t:et 
is infused into patients with hemophilia A. L•eicn?ive ex-
periments with easily grown "marker" viruses established 

conditions under which si;.Rnificant kill of hepatitis vint., 
might be expected. Lstensive characteri:ation of the final 
product in comparison to unheated nrodcct defined those 
conditions under which viral kill might be expected, with 
minimal adverse effects on the product. Animal toxicology 
and pharmacology studies indicated safety of the heated 
product. Using the final set of conditions, hcatcd prodta:t 
was compared with unheated product in 12 multiply-trnns-
fused patients with hemophilia A. In vivo recovery and 
half-lire demontratcd no stacisticaa ienificant diff-
erences between heated and unheated product. 

half-life of heated and unheated factor VIII 

no.of median b:11f-Iffe hcur< 
at Tents un7ni:e ''^ • ' 

Study A (Europe) 6 111.2 9.3 
Stilly 8 (USA) 6 8.0 9.2 

There were no adverse reactions, indicating safety and ef-

ficacy for the heated product in trcatrt nc of hemophilia .. 
finally, chimpan:ees were inoculated with : therapeutic 

dose of factor VIII concentrate containinc both hcp.•ttitin 

It virus tan :mount that would be eapahle of Caustnlf lc!''
titis D infection in hturcins) and a source of at least one 

type of non-A, non-IS hepatitis. The control(non-hcatcd (i90 

-duct) animal contracted both nun-A, non-It hepatttis,7n51 
hepatitis Il,at S weeks and _' wveks,respccticcIn. :wo ant -

mals receiving heated product developer) no hepa a cis in :( 

months of observation. It thus appears that this 11CW pru-

cuss yields a therapeutic factor VI II nreparatTin which is 

safe and effective for treatment of htm)nhilia :awhile 

earrytnit a reduced risk for trartsmitti)tii hepatitis wI'Ch, 
cooyured with products heretofore available. 

I—
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1 41 FACTOR Vill CONCCNIRATF. I(PAIITIS-SAFE: PRCPARAII°N 

EIPf NiC NCE 15 9 POLYELEC1ItULYTE Fi1AC1 IfNIATtD PORE IUE FACTOR VTTTC - A MOW CL INIGLL ItFVIEW Or TiE 'rEC1INoLOGV MID IM'LIANATIoNAL CLINICAL 
N. tJ'1'satpr H. Srhwinn. R. finuler, W. flcrnhnrtlt and H.E. EXPERIENCE. 

knot C4 
From the Research laboratories of Ochringaerke AL, flarburq 

ll D. R. W items, F.. A. Wilton and S. M. Middleton

Spuyvood I-iboratortci Limited, NottulgtWw, England. 

The process rot' the production of a highly 
purified and 

pasteurized factor Vill concentrate is described and 
the A unique concentrate of porcine factor VIIIiC prepared 

clinical data of the long term observation of 
patients on a cowwerctal scale by polyelectrolyte fractionation 

treated with this concentrate are summarized. has now been in clinical use for 3 years. 

For the production of the concentrate, 
cryoprecipitate of 

pooled citrated plasma from donors in Western Europe 
and Cryoprceipicoce from porcine plasma is applied to a 

USA collected according to the Local legal requlat 
tuna is column of protonated polyelectrolyte which selectively 

absorbed with oluminium hydra+ttdm yel to eliminate the 
adsorbs (actor VIII:C. The FVIIIR:Ag and associated 

factors of the prothrombin complex. Fibrinogen is 
removed PLatelet Aggrcyvting Factor (PAF) are washed from the 

by fractionation and afterwards f VIII is precipi- 
column along with other plasma proteins. Fvltr,c is 

glycinc 
tated with sodium chloride. For pasteurization the 

sodium eluted iC high tonic strength buffer, concentrated, 

chloride precipitate is dissolved in ■ saccharose/glyeine sterile filtered and freeze dried. 

solution and heated at 60°C for 10 hours. free this solu-
sodium chloride. After The final concentrate is highly soluble. has a purity of 

tion F VIII is separated again with 

F Vill concentrate is dialysed and steri- 
about 25 u. Fvlli;c per sq. of protein and contains Lou 

dissolution the 
lined by filtration. Even after addition of 

albumin for levels of PAF. 

stabilization it contains about 6 units F Vill clotting 

the ratio Of r VIIIR:Aq/ This concentrate has been successfully and extensively 
activity per Ing protein, and 

is 3. The is very pure and does neither 
used in Europe and the U.S.A. for the treatment of 

F VIII:C product 

Contain functional clotting proteins except F VIII nor 
haemophilia A patients with inhibitors to human FVIII. 

'y-globulins. Inc efficacy of the pasteurization step was 
deliberately contaminated with in- 

Bleeding episodes treated have ranged from moderately 
tested with a solution 

(ectious hepatitis U virus by application to 
chimpanzees. severe to potentially life or limb-threatening 

After pasteurization the concentrate did no longer 
transmit. haemorrhages. A number of surgical -roceduces %ave been 

hepatitis to chimpanzees. 
carried out under cover of the material. 

The clinical follow up or this Concentrate over 
several Dosages used have ranged from 10 u/kq to over 600 u/kg. - . 

shoa•,ed that it did not lead to hepatitis 0 in- 
Duration of therapy has varied from a single dose to 27 

years also 
fections of patients. 

days of continuous treatment. Many patients have received 
multiple courses without loss of efficacy of treatment 
or increased incidence of side effects. 

Conclusion 

Porcine factor VIII;C prepared by this methodology is 
an effective agent for the treatment of bleeding 
episodes in many haemophilia A inhibitor patients. 

DOSE-RESPONSE RELATIONSHIPS A,`ID CIHUNOCENICITY OF PORCINE 

6 O FACTOR VIII 

L.Gatti and P.M.Mannucci 1 61 CLINICAL CtPErIIC\CC WITH POLYCLCCIROLYTC-Heswphilia a Thrombosis Ctr.A.Bianchi Bonomi,University FIT ACT10%AI(D PORCINE F VIII Ih TIlC TRCATr1C.( 

of Milan, Italy OF 4 IIEHUYIIILIACS A 11 1111 INIIIUIT01l. 

A polyeleccrolyte-fractioned porcine 
factor VIII Conceatra- .CG Gazennel, N.F.Inrrhet, J.Nedellee. O.Lo':v 

to (porcine FVIII) has been given to 13 
"high responder" and J.0brsot 

hemophiliacs with antibodies (Ab) to FVIII 
coagulant actin- 

Hemophiliac's Centre, Necker-Enfants ftalades 
icy (FVIII;C) who had 14 

limb-chreatening hemorrhages and  Hospital, Parts, France. 

3 multiple dental extractions (17 
courses,36 infusions). 

FVIII:C
Aim 1 We evaluated Clinical tolerance, in v i -

Before the first Courses Of treatment anti - porcine
(msean:4U/ml, 

ve F VIII recovery and immunogenic potential 
Ab was always lover than anti-human 

FVIII:C Ab of polyeliatrolytc-fraetionnted porcine 
range 0-1); versus 16 U/al.range 3-54),with a 

wean cross- F VIII (PE porcine F VIII). 

reactivity of 321 (range O-74).The dose of porcine 
FVIII flethod : 4 hemophiliacs A with inhibitor were 

co neutralite the Ab was calculated on 
the basis of treated with PC porcine f VIII (llyato C) for needed 

plasma volume. Ab titer and the presumed 
extravascular Ab orthopedic surgery and bleeding. I patient 

has been on proptiylaxis 140 U/Kg each 48 
pool;an additional dune was then given to increase plasma 

hours) ever since February 1902. Controls 
FVIII:C to the level needed to control each 

blceding.Tlts were ; clinical tolerance, clinical of(icscy. 

in FVIII:C was 1.22 Uldl/unit infused/Kg body platelets counts, in vivo r VIII level, uh:i mean rise 

weight (range 0.35-6.74).Clinical responses 
were proper human F VII I C and anti porcine F V1LIC int,l- 

C' 

rtional to the FVIII:C levels attained in 
plasma;no patient biters. ~. 

Results : Clinical tolerance was bad in l 
developed thromboeytopeniap 4 mild pyrogenic-type reactions pa-( Lient, poor in 2 patients, good in 1 p,tien; 
were encountered; I patient had a severe anaphylactic 

rose- 
clinical efficacy was good in 3 patients ant 

tion.An anamnescic rise in anti-porcine FVIII:C Ab ( 
3 x bad in ; patient. In vivo F VIII recovery was 

the baseline titer) was seen after 7 of the 
17 treatment excellent in 3 low responders un5 bad in i 

to antihuman FVIII:C Ab was scent in 3 in- 
high responder. Clinical efficacy vas slues 

courses;a rise 
increased from 32Z(range 

corelated vith the F Vill recovery. We did not 
stances only;mean cross-reactivity observe thrombopenia. In 3 low respondero, 
0-74) before therapy to 46Z (range 21-75) after therapy. 

anomnesLic responses were b y ; in I high res-
Porcine FVIII was also used during and after a 

major obstet- pondcr it was high. 

rical procedure in a woman with an Ab 
acquired postpartum Conclusion ; PC porcine F VIIIC in vivo taco -

(13 U/ml anti-human and 3 U/al anti -porcine FVIII:C Ab4 very was excellent and clinical efficacy 

FVIII:C levels were attained and maintained for 
good but the tolerance was bad. In a patients 

Hemostatic 
and effective 

immunogenic potential was the same as that ac 
7 d.Conclusions:porcine Fl/Ill is a rational 

therapeutic alternative for patients with anti FVLLL:C 
Ab; 

observed vith previous human F VIII infusions. 
We conclude PC porcine r VIII concentrates 

the side effects are acceptable; anamnasis is 
perhaps less arc indicated for high responders with lou 

frequent than after human FVlll:however.Ab cross
-r -.:.sty crossed immunity for porcine F VIII. 

iyc.taises after treatment. MDL,986 
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 NtPAT1Ti5 B VACCliAT17N I'1 18;1•.OpHILIACS. A joint study between the ik;mophil 14 Centers in Lcu%en, Belgium and P31100, Sweden 

U. Iledncr, D.6. uansson• _J Vcreylen. 11. Vcrstraete, J. l4TJcrr an~r cv;n ter 
Leaven, 0elg.wn and Cepartr:ent far Coagulation Disorders. Ma Ito. Sweden 

Aim 

To study the I'uncgenicity of the NB vaccine (11S0) in hemophiliacs and non-iemophiliacs. 
Methods 

Sixteen 5wediin hemoph. (0.5.1? yrs). S v Klllebrand pat. (2-8 yrs) and I girl (3 yrs) with a f XIiI def. all lack-ing H3Y eirkers as wall as 8 eelgran helroph. (4-34 yrs) received 27 uc H3 vaccine (M50) s.c. iwenty Swedish non-hemooh. (8 rwlcs. 14 fen.; 3-:7 yrs) also were given the vaccine s.c. In Leuven 27 (I4 males: 13 fem.) non-hemoph. (22-47 yrs) i:ot the vaccine i.m. and another 26 s.c. (14 males: 12 fen.; 22-44 '.rs). All individuals were vacc. on d 9, 33 and 120 and Checked as for h8 markers and trans-aminases at the sore occasions and also on d 30 and 270. Thy controls In Lcu,cn also voluntarled additional samples on d 310 and 360. 13jAg• anti-Hbc were determined in 1•e1 or Leuven and anti -ems in Leuven (Ausab-Hollin-yer method). 

Results 

No adlerse reactions i.ere seen except for a few sore and Swollen erns after s.c. .arc. after 2 maths all 7 Belgian herroph. ;no 12/13 Swedish ores had ants-i;bi• Three months. aft_r tie 3rd in3 all t:e ielglan hemoph. had subst. titers of anti-"DS. Tre tcntrplS showed a Somewhat slower50cnse. ~t I r..ontns all °Ol,ian non-h_mopn, showed a abet, anti-hbS titer and 13117 or the Swedish group had on anti-has 3 months after :n, 1st injection.
Conclusion 

13 vaccine was as i .unotenic ii hemoph. as in nonnals. Side-effects were rim-1iral out rirginally more pronounced by the S.C. than by th! i.m. route. 

ZG5 CLINICAI. Ft'Alt'.1TION OF A IIrrATITIS-SAFE. FACTOR IX 
CL.SC!•:ntMr •' io ~•.•n •' `  rie A, l.iuncavi t , 

!annwrS lad ::, ii 55th
•Ot•part s,•nr ai Kv search .1414 Dvvelupment, Biochemistry. 
Kabillitrus AS, 113 B7 Stoakholm, Svcdcn. ••Dep.,rtmenC for 
Coagulation Uisurdcrs, fnivvraity Hospital, 214 01 Malmi), 
Sweden. •••rniversita d.•glt Studio di Milano Ospudale 
Policlinics. 1-01 22 Milano, Italy. 

Aim 
The present study was designed to clinically evaluate a 
factor IX concentrate (Prerdnativ r• KabiVitrum AS, 
Stockholm) made hwpatitis-sa(e by treatment with oetano-
hydrazidc-Ss•pharose 45. 

Hethad 
Factor IX concentrate at prepared by the DEAE-Sephadex 
procedure followed by chromatography on octanohydrazide-
Sepharase 45 to remove possible hepatitis virus(es). 
Results 
The concentrate was Riven in doses of 20-40 U IX.C/kg b w 
Three patients (2 with severe haumoph(li B) without any sign of previous hepatitis infection wore treated, one of them at 3 separate occasions. There was no evidence for 
hepatitis infection in any ul the patients during the 6-9 months of follow up. Six other patients (S severe and I 
mild haeaephili 3) were also created. The patient with mild and one with severe harmophili were created ac 2 
different occasions. No clinical hepatitis has developed so far (3-6 months after the given treatment). In none of the patients did any increase of the S-ALAI level occur. The in vivo recovvry varied ba•tween 2) and 58. (mean 47Z). 
The hemostatic effect was good and no immediate side 
effects were seen. The half-life of IX:C was calculated 
(3 pat.) and found to be similar to that of Preconativ 
(T/2 22 h). 

Conclusions 
Preconativ treated by occanohydrazide-Sepharose 45 has been given to 9 patients to far without any subsequent rise in S-ALIT. The in vivo recovery and half-life was similar to that found tar ordinary Preconativ. The hemo-static effect was good and no immediate side-effects were seen. 

2 08 RESULTS OF HEPATITIS B SURFACE ANTIGEN 
VACCINE ASSOCIATED TO SCROPROPHYLAXIS IN 
HEI•IOPHILIACS AND PATIENTS WITH OTHER 
CONSTITUTIONAL COAGULATION DEFECTS. 
C.Garen el! H.?.Torchet• A.M.Courroucd 
J.Bran0ler!• 0.NremOt D.hebjbO. and J 0brtot• 
• Nemophillae's Centre, Necker-Enfants Itala- 
des Hospital. •• vataonal Blood Centro, 
• Pasteur Institute, Paris, France 
Aim: We studied immunogenic effect and preven-
tive efficacy of hepatitis B vaccine (Ilevac B 
Institut Pasteur, Paris) in hemophiliacs and 
patients with congenital bleeding diseases. 
Method : 34 patients have been included in 
this study : 25 hemophiliacs A and B, 2 hemo-
philia carriers, 7 patients with VWO. Initial 
blood specimen were negative for HBa Ag anti 
HBc and anti HBs (RIA) and<1500 nkat/1 for 
serum aminotranferase activity (ATA). Patients 
received 3 Subcutaneous injections of vaccine 
at monthly intervals, then another one after 
one year. 225 ILI or anti NOS plasma (CNiS 
Paris) was administered intravenously with the 
first .injection of vaccine. 
Follow-up : monthly controls over 4 months, 
then every 6 months for ; H8a Ag, anti HOc. 
titration of anti HO, and ATA. 
Results : At the present time, we have collec-
ted results in 22/34 patients. All our patients 
were infused with AHF concentrates during the 
study. We did not observe I4OV infection in 16 
hemophiliacs on a yearly period. No side effect 
ono observed.Tne lowest value of anti Iiez, in 
22/22 tested patients 4 months after the first 
injection was 125 mUI.'ml. In 22124 patients, 
vuriationa of ATA were the same during vaccine 
period than previously. In 2/24 patients, ATA 
increased. 
Conclusion: Hevae B IPP proved safe immunogenic 
and effective in patients with congenital blee-
ding diseases. 

0319 
PURIFICATION AND CHARACTEAISATION OF HUNAN FACTOR VIII:C F.0.otblst (l) O.P.O'Orien (1) i N R'ddl ten (21 r r p ii .c nnam(1 Cl).

The Haemophl I  Centre, Academic Department of Haematology. Royal Free Not.iltal, London, England (I). and Spsywood Laboratories, Nottingham, Cngland (2). 

Factor VI II:C, the Coagulant prine Iple lacking from the plasma of the commonest type of haemophi lia nas been very reslitant to attempts at purification. A new
incorporating monoclonal antibodlu was devised as follow,;-1 kg batches of human plasma eryopreeipi tats were adsorbed to polyeleecrolyte E5 then eluted and passed over a column containing monoclonal antibody to von Vlllebrand factor covaleecly linked to sepnarose. This column adsorbed the whole factor VI II complex and after washing was eluted wi th .24 n CaC12. detaching VI11:C but leaving VII IR:Ag in the Stationary phase. The aleate was directly applied to a column of sepharose l inked monoclonal antibody to factor Vill :C. to which It bound tlgntl5. After elution the protein mad a spool tie activity of 4,000 to 5.000 u/m7. Despite carrying out the procedure continuously over 24 hours in the present, of 1-2 mR CFP there at evident. of earlseie proteolysis in the and product. The predominant band 0Esa rued on SOS polyacryiamida gel ,leetropnoresis developed with sl leer stain was a single chain species Mr 365, K. In some Curlficacions using older barrios of Cryopreeipltate other bands appeared at around 275 K and as K. The nigher molecular weight bands were positive on imnunoblottleg with a different monoclonal to that used in the Purification. A unique amino acid sequence has been de ermined for the terminal of the 80 K fragment. 
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THE EFFECTS OF THE COOL INC RATE OUtING FREE! INC OF PLASMA 
ON SOLUTE CONCENTRATION ANO FACTOR Vill RECOVERY IN CRYO-
PRECIPITATE. J.Over. J.Ol, M.Menrlcns. C.C.Ouivls-Vorst. 
and J. A. Loos, Central Laboratory of the Netherlands Ned 
Cross Blood transfusion Service, Amsterdam, The Netherlands. 

Fretting of blood plains is an essential stop in the 
product, onn of Factor VIII Preparations. Mbwever, little is 
known of the physical changes during freezing and their ef-
fect on Factor VIII. We studied the Factors influencing the 
Cooling rate of plasma in blood bags, the changes In solute 
concentrations at different cool ing rates and the effect of 
Salt on eryeOrec.Ditation of Factor VIII. Four coaling 
regimes with freezing times of a few minutes to several 
hours were applied to bags filled with varying volumes of 
saline and plasma. The freezing time was inversely orooce-
tiOnal to the surface area and directly proportional to the 
fill ing of the bag. four different sampling techniques 
sheo.ed that during slow freezing of saline NeCI accumulated 
in the centre of the bag (Cent. up to 1.5 M. Vben frozen 
Within JO minutes no aecut,lation was found. When freezing 
Plasma. alb,nln, IoM and total protein showed a pattern not 
significantly different from that of MaCI. Factor VIII did 
not accumulate in the centre during slow freezing, partly dut 
to spontaneous Cryopreclp;tete Formation al l over the bag. 

Another factor influencing Factor VIII recovery in ery0-
Precipitate was the salt concentration. Cryoprecipitation 
Of Plaza to which varying amoants of MaCI had been added 
showed a decrease in Factor Vill recovery with increasing 
salt concentrations. whereas protein precipitation was pro-
noted. resulting in low specific activities of Factor Vl l l. 

Final ly, it was snow., that rao;d fretting of normal 
plasma to which no talt had been added resulted in a higher
recovery and specific activity compared to slow freezing. 

It is concluded that during freezing of plasma salt and 
'Otein gradients may form dependent on the rate of cooling. I 
.hen gradients are formed, they influence the Factor VI I I 
recovery in cryoorecipitate by causing d;stociation of Fac-
tor VII I Coagulant activity from the Complex. factor Vill 
CryOprecipitation appears to be primarily a Cotd-induced 
Process not based on salting-out effects. 

0324 
HIGyi,y PURIFIED Ar,O t.EAT-STfRILIZE0 CONCENTRATES OF FAC_ TOR It AAIO PPSB. N.1f t•b5eC, r r f.Karges and G KSma[ R_ d.arrh Laoorator,es of Ben.';nq.v,e, c.rovrq, west Cerwany. 
ADDiyang modern eeoaratlon tethn,OWf For the Iraet5On5t5o5 or Plasms, concentrate$ of the most inseetaat Clotting far_ tors can be Oreoarte, The besaaer application Or those men_ 
Centrates, he.evfr, 'enacted two serious side effects: the transmission of serum hepatitis and, especially in cnf case Of the pratnrombin COmolei, In. t5rpm000et It icy. Sine, save+ ral years .oridnte negotl►Uont are uneertako^ to tllminAt. those risks foe the Oatlents, By improved fraetiOnatien tech.. 'tones .e have succeeded to eliminate contaminating Orate ics as cell as hepatitis 'Inters; 1n Addition .e .ere mole to stem Sale tnt products by neat analogous to albumin. Coding 
deliberately MOSAg to ant source macertel Ior Iraccionat eon .e • ante to she,, coat the fraettoeatlon m.tned clad•  is S eliminate around 106~05-.ntignn Particles. To LA_ 

.t the hepatitis-safety further, .f have included a ate...aratlon step - heating to 6000 foe 10 roves in solution in Ors,nee of •tab111te rf - In the Preparation 
procedure. The efficacy Of tress stab hag been shown thre♦ tines in the Chlmoantee model 55159 Other proteins Site F VIII or F xliI. Tray hooting procedure probably also eliminates the risk of eran,mission or no' hen+B+nepaeieis, noa.e.', this can on. ly 5505r5ttly be nested beCaual tent methods art lacking, The Purity of the DrodeCts as enaraeteraz.d by the specific activity; it amounts to 9 Il./wg In the case of F Ix_COnCen-trate And 3,5 IUfmq in the ease Of ►P$B-conc,nuate. Can+ 

vtntiOnal cOnCentratec, fan Cempartnsn, have 1Dtctfic eCti-suec around 0,5-1,5 CU/ng protein. The nativity of the .mew Predicts, measured by the ratio of activity to antigen, Is also better than with Conventional concentrates: for F ex in /P50 Concentrates test ratio is 0,525 In comparison to 
Cen.entionai concentrates with a raise or 0,33. As a reason for the thrompo9fnttlty activated clotting fatter• are cc-Cased, In connentlonel Pf50-COnOtwtrate■ of different men,_ 
tacttees thus an ;.rag• Of 11 m//m Kaillkrfin can be 
found: in contrast, Our new PPSB-eoncentrate 550.5 only 
about 1,1 wyrml. The efficacy or the heating step to snoe-
tavaa lnreCt10ns NBV as tasted In monkeys. 

0321 
PURIFICATICH OF MUMM FACTOR VIII PROCCAOULANT PROTEIN 
ltVttI). has J. hearer, net M. Sesser-Visslr. Jan J. S1tau. 
Dept. at Hatmacotogy• university hospital Utrecht. The 
xe tine rlands. 

A siepla, these step procedure was developed for hush 
Factor VIII which yielded a lmogeneous preparation with 
coagulant activity. 
L. Factor VIII-von Villebrand rector (TVttt-VVTI try. 

Nyland Intermediate T,trity Concentrate was chroeato-
graphed oa a Sepharose 61 eol'.ut In the presence of Cox. 
eras. A homogeneous TVIIt-VVT preparation was obtained 
with a apeciftc coagulant activity of L70 U/mq at 
yield of 30-43%. IVISI was separated troy VWt using 
Caxtran Sulphite Sepharose. 

2. FVIII was separated frame WV using Oextran Snippet• 
Sepharose. rVIII Name elicit atepwaae at 253 she C•C1 . psi 
7.0. while VWF resumed bound. This yielded a pre •ra-
tion with a specific coagulant activity of > 1200 U/sq 
at a recovery of 50%. 

3. Remelting contasinants were removed with Fast Protein 
Liquid Cnramacogripny using a s. ico-Q COlwln. FVIII was 
eluted With a 50-250 own CaC12 gradient, pN 6.0. This 
step has up till new only performed in small scale 
eapetaments. A FVIII preparation was obtained eontaininq 
2-4 U at a recovery of 60% without detectable protein. A 
single .,road band with A K of 82-85.000 was found with 
IDS-polyacryleasde gradleni gal eleccrophorssis 15-30%1 
of a reduced preparation followed by ultrasensitive 
silver staining. This bard disappeared in favour of a 
band with a Mc Of 70.010 after thcoslptn treatment, 

0353 
A SINGLG STEP METHOD FOR 271E ISOLATION OF A.HTITMAOMILV 
III. M. Wlcktrhaus,r and C. Will tams. Amer icin Red Cross 
Blood Services, Plasma Derlvetives Laboratory, Bethesda, 
ND, 20814, USA. 

V. previously described a ]-step method for Large 
scale isolation of antithro■bin tII (AT 1111 fros eryo-
supernatant that Includes affinity chromatography en 
heparin-Sephaeoee (HAl. preeipitatien vlth polyethylene 
glycol (PEG) 4000 and reenroutography on MS to eliatnace 
the PEG reagent IAlckerhauser and Nil11aot, Tbroab. 
Roemost. 42:160, 19791. The PEG step served to precipi-
tate some Impurities including selAg if present in the 
starting material. However, after the Cepoct of a 
successful inactivation of M8 viral lnfactivity during 
pesteurl:atlon of AT III concentrate (Tabor it al. 
Throeb. his, 2223], 1551) the need for the PEG step to 
reduce the risk of hepatitis has diminished. Out studies 
have sheen that the PEG step and consequently the second 
RS affinity ehrodatograpny seep can be replaced without 
any significant effect on purity or yield of the final 
Product, by increasing the salt concentration of the US-
washing buffer from 0.0 to 0.6 N NaCi to enhance removal 
of impurities prior to elution of the AT III protein vies 
2 rt NACI. In an initial eeperisent. starting fro. 1000 
ml of plassa cryosupernatant, we Obtained AT III At 4 
yield of 321 vtth a specific activity of 7.3 plains 
equivalents per sq protein. On polyacrylamide gel •lec-
ttophor.als the AT III was judged to be ovet 44 0% pure. 
This single step method should be sou •conoaical for ere 
large scale prepatatlM Of AT III for clinical use and 
the ehertfr time required for production should signttl-
eantly reduce the risk of pycogen development. 
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1024 
ANTITIIItO!IRIN III CONCENTRATION AID ANT(TIIROft-
Rlll III SUItiTITIIT10a IN ESPCRISIENTAI. DISSEMINATED 
IUTRAVASCULAR COACt'LATION, C.. [.lea Ile r-Dcrirhaus 
(1), f1. Lire oils (1),R, nahen.-Alice ). ::. .uT  (U. 

1and  C. t urann (-~(.duucal eteare t TltttT ior li liinnod 
a+truCnuon ateT:'Lirorbosis, !tax-Planck-Ccscllachnft. 

Giessen, hest Germany (t). end Division or i wod and 
Blood Products. FDA. iicthesdn. :1D. USA (2). 

Since AT iII is thought to be the main phyeiologtenl 
inhibitor of coagulation in pinsno. the importance of this 
protein was investigated in a cntitrolled model of d(saorti-
notcd intrnvascular coagultion (DIC). Rabbits wort injcc-
ted with 2 doses of cndntoxin (S. cndvritidis; 50 ug/l;g) 
and treated either with AT Iii concentrates (25 u/Lg/h), 
heparin (50 ulkg/h). AT ill and heparin, or saline. 
19 animals injected with endotoxin and treated with saline 
demonstrated introvoscular coagulation (drop in platelet 
counts and fibrinogen concentrations) and renal Kloricru-
Inr ntcroclots. In these aniria(v. however. neither AT iII 
activities nor AT III concentrations decreased. If DIC was 
prevented by high doses of heparin (200 ulkglh) AT III 
activities rind conccntrations slid not change. Shall doses 
of hcparin (50 u/kg/h) prevented DIC in 50 S of the 
en(nnls. if rabbits were treated with srinll doses of 
heparin (SD u/kg/h) and additionally infused with human 
AT III concentrates. DIC could he completely prevented. 
These experiments derunst role that human anuthrombin 
Ill potentiates the inhibitory effect of hcparin in vivo.
The failure In thow a decrease in AT Ile concentrations 
indicates that only very small, but not rtescurable amounts 
of AT Ill ore necessary for mediating the inhibitory effect 

of grin in rabbits, or that AT III is rot involved ill 
ung experimental DIC. The drastic drop of AT III 

,Wed in patients with DIC night be caused by other 
r.._dhanssns. 

1096 

PCEVALEl10E OF ISOLATED PCOTCIN C DCFICICNCY l:: 
PATIENTS UIT11 VENUES TItl;OIUUrIC DISEASE. AND I:1 
TILL POPULATION. A.W. Rrrr•;;naas, I.1:, volt der Linden, 
J.J. Vnitknm , U.M. ucrif— 'ins. ilcnoytalis~hror,lusts 
.c yea rch Unit, Liapirirrent of Intrn+a) ..)edlcine, Leiden 

University Ilospital. Leiden. The :;etherlands. 

Isolated protein C deficiency is associated with venous 
thrombotic disease. In order to estimate the' prevalence of 
isolated protein C deficiency we studied two groups of 
patients selected out of all patients in a 800) treated for 
venous thrombo-embohsn with vitamin i enta((onlsts by the 
Leiden Thrombosis Centre at :.lay 1, 1982. In the first 
group -(A: n a 62) all patients young•:r thrill 4t years with 
either superficial thrembophlebitis, deep venous thron-
boaia. andfor pulmonary cnbohsn were includod. The 
second group (U; n . 2571 contained all patients older 
than 40 years with recurrenec(s) of venous thronbo-enbo-
lism. 

The laboratory diagnosis of protein C deficiency was 
Hide on basis of three criteria previously described 
(Thromb Haen+ost 1962;41:1-5). All patients with Isulatcd 
protein C deficiency were studied at 2 different occasions. 
In group A. 5 patltnts (8.15) fulfilled the criteria for an 
isolated protein C deficiency, out of these patients was not 
stably anticoagulatcd. in group 0. 3 patients (1.21) 
fulfilled the criteria for an isolated protein C deficiency. 

These data indicate that Cho fhwquenrr of isolated 
protein C deficiency in patients with various thrombo-
embolism is at least 11. Consideruig ilia population that is 
covered by the Lcidcn Throntusit Centro (400.000) and 
the previous obscrvat:on that only I out of 3 p;.ucnts with 
an isolated protein C deficiency is on oral anticoagulant 
trcatnent. it is possihle to esti.'note that the prevalence of 
isolated protein C deficiency in the )'iestern part of The 
Netherlands is about 1 per 16.000. 

CAra NE VOCF.L Cr PEYCPHILIA WITH A:T11601E5 TO FAeTCR VItl:C, A.P. Cite,, S. Ttettn, P. Greenwnd, N. 
Hoarrvc eo rn an.i 0. Cr eenuon •pa rceents tit n[ne gy~ 
.M ,cthe ned Antra ..are, riueens University at Ytngst.n. 
Ontario, Canada. 

Congeal u1 Factor Vttt deficiency was diagnosed to a per* 
bred rtntature SeheAuger (NS) deg. Further lnvestigatten 
and breeding studies conftr.rd that the condition vas a precise counterpart of human hemophilia In toraa of 
inheritance pattern and clinical and laboratory 
abneraltetes. Using a pure bred MS affected aale, a 
breeding program was initiated and a colony •stab l !shed. 
First generation animals vet. obtained either from 
cross-breeding with a normal gritcany spaniel (ES) feat. 
or inbreedtnp with a carrier pure bred MS !teal.. 
Obligate Cross-bred carriers fro. CO. former and a 
henophlltc !teat. HS from the latter were further bred to 
a single normal •ale beagle to produce a third generation 
of herophilic males and feales. All the hemophilic 
animals were treated with canine cryapree tpl eats for Jo lot 
bloods, heeatoas, etc. roar animals developed potent 
anti-Factor VIII:C antibodies. All belonged to the 
breeding arm re.ultlrg from the .atine of the normal IS 
female to hemophilic Y.S sale. None of the animals In the 
other AM$ of the breeding program have den• loped 
antibod its. The man nose of Factor Vill transfused (Tx) 
in the inhibitor animals was 286.25 + 156.1I (SD) and the 
age at tic Ta 7.30 + 7.21 abs. Thi antibodies have been 
characterized as I4C. Type It to their Soda, of 
inactivation and recognize both human and Canine but not 
porcine factor VIIt:C in vitro. A passive intra-abdootn' 
bleed LA one and al vie treated successfully inch porcine 
Factor Vitt concentrate (Pyste) and controlled s:udtet 
using a scindardised eeesure of bleeding contirci :lit 
product's efficacy. All animals receiving porcine Fattor 
Vitt tubsequently developed antibodies to porcine Vtit:C 
but these appear sAturacabfe in contrast to chose to 
canine VIII:C. This animal model of I•eeoshilla With the 
propensity to develop antibodies in 1 generation offers a 
unique opportunity to Study both the pathogenesis ant 
management of this coapll:scLon of herophtlla. Tre 
breedln; studies confirm the apparent Inherited 
predisposition for this ccnditLon and the relationship of 
antibody development to a breed other than that in which 
hemophilia was diagnosed to of great interest. 

1126 
HUMAN ANT:TNROMBtN III (AT III) PROTECTS RABBITS FROM 
ENDOTOxIN INDUCED INTRAVASCULAR COAGULATION. D.C. 
Tresneaanvlloxu low. A.ner lean Red Cross Blood Services, 
Plasma Oaridatay.s Laeoratoty, Bethesda, MD. 20814, 05A. 

In pcevtous work we showed that prein)ection of Al III 
into normal [resits Infused with tutu* factor does not 
Significantly affect mortality or the decline in 
coagulation parameters (Fed. Prom. 40:1021, 18111. In the 
following etpeciaents we investigated the effectiveness of 
AT III in intravascular coagulation induced by the 
infusion of endotoxin. Twenty-one rabbits were Infused 
with 20 uq/kg/hr of E. colt endotoxin thcough the marginal 
vein of the ear for 6 Oct. tight of the animals were 
pnin)ected through the corresponding vein of the opposite 
Oar. immediately before the infusion of endotoxin, with a 
bolus dose of human AT Oft calculated to increase the 
antlthrombin content of tee ptasaa by about 3 units/al. 
Blood samples were obtained from the caratad artery 
through a polyethylene cSChetet.. (Al before the infusion 
of endotoxin or the in3ection of AT Ott and 181 2, 4 and 6 
hrs after the start of the tnf anon Of endotosan. All 
eight animal■ which were prein)tct.d with AT III survived, 
while S of the 13 control raobits Inot preln3eeted with A7 
Lift died. This difference in mortality was statistically 
significant P. 00.01). Ti.. changes In coagulation 
para.eters from the baseline values were compared between 
tot 8 control rabbits which soivived and the I anisaala 
which were pcein).cted with AT Itt. The concentration o: 
the prean)ect.d human AT Itt declined slgniticantly faster 
IPr< 0.011 than that of the native rabbit antltarombin. 
AT Itt prevented the decline in F.xli throughout the 
infuston of t.:e endotoxin and the decline of f.Vtt: during 
the first 2 hrs of the Infusion (p: < 0.051. 4avever, the 
decline in F.V, fibrinogen, procnrom0in and platelet3 was 
not affected (Ps a 0.51 by the injection of AT 111. In 
conclusion AT 1it prevents the death which is Induced by 
E. colt endotosan In rabbits by partially counteraceinq 
the Coagulation abnormalities. 
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TURNOVER STUDIES OF R.ADIOLABELLED A•NTITHRO>IBIN 
III IN LIVER DISEASE. 

E-t.R. \not), H.Driifhoutl,J.'e. Tcrt Catel. 
G.A.  tt)4at•. 

Division of Ilemoltasis and Thronbosisl and 
Castroenterola4y-, University i)os,iral "WYllhelmina 
Gasthuts", ;ascerdaa, The Netherlands. 

Metabolism of purified human Antichrombin III 
(specific activity S.3 Ufnal, endotaxin free, sint-
le band on SOS le►clectraphorese, highly purified 
according to a11no-aul4 sequence analysis) as 
studied in 9 patients with severe liver disease 
and 6 normal subjects. The anttthrombin III was 
labelled with I. Iodine (lcFarlane technique) 
without any chance in biological activity and 
injected intro venously. .tit patients had stable 
liver cirrhosis without signs e: overt ascites. In all patients liver bialssy showed 3 histopatho-
logical nacronodulatr ;ype. Mean antithromb,n III 
levels in plasma were 35,! U/ml Ia patients and 
98.5 U/ml in normals. All patients had nornal 
fibrinogen and FOP levels and none of them had 
a positive C.C.T. Albumin concentrations in pa-
tients were 30.3 ,r/L (n•39 gr/L). 
The d half life varied between J!,5and 72 5 4 hours (mean S7.S hours) in ;)ti patients and between S3,Ø and 71.0 hours (:can 63,1 hours) i n normal 
subjects. (p a 0.0s) 
K 1.0 (fractional catalioli, rate) of patients and normal sub)ects -ho►ci r.a Jiffcrcncc. Two patients with a short half life o: 44,7 and 4 .3 hours had 

IarEer Central :alpirtnent. 
Ihcsc results su..test thJt the lowered AT-III 
piasna levels in cirrtrotics are mainly due to 
decreased synthesis. 

0302 
FACTnn Vitt 3153ISC TO PCRIFLE5 P91OSPIiILIPI:S. 
C. ::.•r- all -.,e , . 1, rr••wn I'(7e. '•.itional Insti Cuts 
tar daula;aeat itandir.s Inc Control, Lindan :743 6R6, U.K. 

Previous wank nil shown, using cne Fictir VIII clotting 
antaacn IF V1:: C;a4) a is., ma altos. density Bradion; 
at a ae.ntri:-tatswn (SC,a, 

.,at 7aeeor :SIN clotting pre coin 
binds with ha;h iiiir.ity to p~es7 ~o L•ai1 (P1.) vesicles and 
that this Sinwsn; :may arotrc: St tat; activity it 
Vtlt:C) from gnat tivaticn as Pecan ancsbadies. This inter-
action has been itaJ,ad farm.. :sin; :5. F VIII C:A; assay. 
thrombLn ;eneration of r '::::I? xt"sea in inhibitor haemo-
philic plasma (:vy) and 53.:: of F

Binding of F VIII C:A; Co PL vesicles it Shown by a rtduc-
tion sir tnt mess"rmd F ':Lt: C:A; in a sa=ple of F VIII, after 
incu'sation wit, FL. Of several Purified PLs used. only 
ph*spnatiiv l-sort ne (PS) snd pnosphacidic acid showed sitoi-
ficant binasna to F VIII C:A;. ?nospn.ttdyl-eholin. (PC). 
-ethanola=tna an4 -indsttal "tee ine(Sectiva. In addition. 
when ?CI?S vesicles of varyi-4 t0 OI;ttoli 'aim. used, F VIII 
C:A; btndsn; in PL vatted vain PS content and PL eonceatra-

sn: below 13: PS, F '.It: C:.%4 banes,.; am. ne;li;ibl. at 
rL eoncentnc,ons. A: ha{n PL ca+cencrattons (250 ug/Lu 

VU!) C:A; bindtnt vat opts) I at all PS levels over ZO:. 
At Laver PL eon,rnttatlons. CA; binding snereased as Cho PS 
Level rose from l) to 104. 

L)ren F VIII was sntvsate: -,t:+ st,ttar mixtures of puri-
fied PLa, then aJ.ad to :.n? ant recaletfied, only mixtures 

meotainin; PS were able to 2.netate stdnifieant quantities 
of thro,ban, 

SC. of purified F VIII.?L :;.cures, using PC/PS (2:l) 
vesicles as PL. snna.d swat F .,...- as recovered in the 
upper portion of set. ;rod, {.:,.,r -itn the PL vesi-
cles, wns:e F t':II•:ala:eC a:t; ,n tF :tit R:A5) was present 
only an Jensen .. r umm y is tm.. innate of PL. F VIII;C 
and F 1 11 a:,tg s.dt-ent.d :n;.:-. -r :n in. Lase traction.. 

.hest studies s ;.st tr.a: a sp.Liltc interaction occurs 
between rat:nr VIII tLott:a; pr•r..an and certain purified 
PLs. especsai(7 PS. ::as .c:era:tion causes Jitsoeiation 
of F VII(:C flea F ')III R:A; sod at sole to 'protect F Vt12: 
C from rapid inacnvscaan by w- an anti-F VLII:C. 

,•IYs rs :cT IoSAL A,\-T ITHRo)m IR III I:l SICK PR EYAIURE IYF.t.\Z 5. 
Y. And rev and P. wassteotts-4nlan Deoarcaenc of Pediatrics, 
)tetlaster Gnlversity. ttaallton, Canada, 
Stek newborn infants arc at risk of developing thrombotic 
coesplteaclons. Antichrombin III (.AT-III), a major innib uor 
of coo;ulat1on has low lmaunologlc Levels in cne newborn 
which vary lidnifteancle with the fescattonal age (CA). 
postnatal eta and health status of the infant (Andrew cc at, 
Pad. Res. 16,1(li):S95A, 1962). The objective of this 
stud. was to dttemtne if the AT-III molecule IS fully fune-
tionat in sick premature infants. The pooulattans studltd 
Included: adult controls (n-SO), filltern healthy infants 
(n-It), sick ptemacsere infants (:17 wk■ CA) on day 1 (n l:), 
and •14 days (n•IC)• and Infants vlth disseminated tntravat-
euter ceatulatton (SIC) (ns6). Sick lntancs has a variety of 
disorders Including respiratory dlacress syndrome (RCS) 
(79L), seosie (45:). birth aephvxia (ill) and ceneenacat 
heart disease (34:). SIC was diagnosed In t`e Dresance of i 
prolonitrd peachrorbin ciao. partial Ihr.ebOPia,ttn floe. 
throahtn time: dedreaced fibrinogen level• and plaevl.t 
Count: and elevated fibrin Jefradattin products. Plasma 
AT-tit ltvela were measured btotoptcally (5) (ehromotonte 
auhytrace S )6) and t mmandlogicalLv (1) (radtatlewane-
dlt(u' (.an). Levels are e.pressrd as a Percent of adult 
puu lrJ-plasma (Alvan • S6s4). 
AT-Its Adults Fvllcerm Sick Prenatvre 

Dan 1 nay 1. 
Biologic 145) : S 54 E:  .. . .1 . 7 
Ineuna,l,, Le till 57 e 2 39 1 36 a 3 
all Crete .97 :.J: .vS t.l .65 :.I .7: :.I 
Sisk Premature infanta without AEC had ,t,initleanclw lees 
blvl,,esc act (city c,.par,,d to iasauaw, loetd level. A. I- .IJ 
at lit., IP J.nl). .All .%I thost infanta renuired v.•ntt:.l-
cnr" .upr.,rt far respirators problems (ADS, neon: n.,pul-,•Parr 
dY•nlasaal. DEC Jenr....4 I and a Irvals of '-)ll :n note 
preteen (a•1)•),:, 7 ll:).S S/(-J. x:l 1, n•)1 and f..11t.•n 
Intaoca (R.:q•i.d. 1.55.).). a: l•I 11•u.ln, n•11. .. 
eenCluJe that e.b,a• chrant:atly Ill prenatwre lntancs 1,500 
Jvsiunctianal .1r-Ill. 

MANICEMENT OF IMMUNOLOGIC THROMBOCYTOPENIC 
PURPURA IN PREGNANCY BY HIGH-DOSE INTRAVENOUS 
Ir'1UNOGLOBULIN C. 
C.Wenske(1) G.Caedtcke(2) and )I.)leyes(1). Center or yneco ogy and stetricst and Department of 
Pediacrics(2) of the University of Ulm, CFR. 

The pathogenesis of immunologic thrombocytopenic 
purpura (lip) is explained by anciplacelec auto-
antibodies of which the cransplacental passage was 
demonstrated. In pregancy both mother and fetus arc endangered by bleeding complications. see re-port on 4 cases of ITP found in week 20 - 39 of 
);L'snation; the platelet counts ranged from 4000 to 1'000/N1. In all patients there was little or no 
response to prednisone (1 mg/kg b.w.). As introdu-ced in pediatric therapy by IMBACH et al. the mo-thers were placed on high-dose intravenous immuno-r,lobulin C (0.4 g/kg b.w.) on five consecutive dare, Two of the patients showed a rapid increase of the platelets beyond 1000OO1Aji. The i.e others 
uelalcvUd a platelet count (67000 and 34000 resp.) 
sufficient for vaginal delivery and cesarean see-lion• When vaginal delivery was performed. fetal 
VIAIc1ULM were measured during delivery. Transpla-atntal aomunoglobulin treatment of the fetus was 
cvia!Vnced in one newborn by the platelet profile 
puttpartum, The resulting thrombocytopenia was 
trV•a,ed successfully by gammaglobulin infusions 
'0•)• t4I/kg b.w.). In one mother thrunbocytopenia 
Iclapacd three weeks after the immunoglohulin the-'i',,• The platelet counts of two others rvinainedna'"IV alter the delivery and one patient respondvd 1'redn(sone. Complications in mothers or infants it' lmmunoglohulin treatment were nor observed. 
" lontra5t to the conventional therapy with cor- ^J 'ic-livroids andfnr splencetaimy high•duSe antrawe- tV 

`a • Innnarl"plUhulin app!icatinn mecros to offer a
rw °nl safe way to increase maternal and fetal hla clef counts Without side effects. 
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