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Can Hemophilic Patients 
• Be Adequately Maintained with Cryoprecipitates? 

Or Is it Desirable or Even Necessary 
to Manufacture and Administer - 

Highly Concentrated AHF Products? 

t RoltstARY Btojg:There is no doubt that haemophilic patients can be treated ado. quatcly with cr)oprecipitate. The material compares well in purification and potency of the administered dose with many other concentrates made by larp:.scale fractionuion procedures. The crvopreeipitate method has prosided a most welcome increase in the amount., of material ayailablc to treat haemophilic patients in many countries and has resolutionised the life of these patients. 
The great ad%antagc of a, ailahility should not, heweser, hide the disad.antages in the use of cryoprecipitate. The material is often presented in plastic bags, the contents of 10-25 of w hwh may need to be pooled before a dose can he administered. Considerable skill is required to present contamination. It must be stored and tran.ptsrtcd deep Proven. The potent of the dose cannot be known before administration. 
The freeze-dried concentrate can alread% be piepared at two con'enient:tk+tencic : high potency and medium patens (~nsatss flu!.. 1971). The ace, its of the dose material is known. iris cage to make up and administer. It does not reoune to be deer frozen for storage and transport and thus ma% be a'ailable to be carried about in the paticnt's ordtnar) luggage. The manufacture on a large 'sate can be planned to conserve all other lie*d eamr+onents, indeed th consenstion of a!I useful blood coniponerns it neccsaartl•. 

a Iarge.scle process. No }protein chcinist engaged in iarfc•sca1C fractionation would deliberately  hose cryeprecipitate as a final product w hcn a much more convenient freeze material is easier to prepare, as part of the whole proccdur.. .At pre enr, the freeze-dried 
material is %cry scarce; but were it as available as cryoprecipitate, r ost physicians Would undoubted!y prefer to use the forte-dried concentrate 

when the expense of the two preparations is considered, the ad% antage of cryopre-cipitate ties in the tact that it can be made in esisting trantei:n centres without large additions of expensive apparatus and buildings. It is. howeser. not cheap or economical to make eryuprecipitate when the process is conidcred front the pout of view of the tenonss as a who whok. The large.cale fracuonatirin process must entail high initial capital 
expenditure, but might in the end prole less ctperisi%c due to economy in total stag re-quired and to the conservation of all useful products. 

t 
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There are 

two dangers in the 
use of 

plasma components in the treatment of hatnte. phitia: 
1. Serum hepatitis 
2. The development of antibodies in the haemophilic patient which destroy infused factor VIII. 

Serum Hspathis" 

Both cnbprccipitate and human dried concentrate may contain the hepatitis-associated antigen (HAA). The probability of a particular preparation containing the antigen (and thus being potentially infective) will depend on the number of donations contributing to a pool of material used to treat the patient. The dried concentrate is often made from large pools of normal plasma: thus the danger of transmitting jaundice to the patient is t heorctically largerthan if cryoprecipitatc is used when the number of donations contribut-
ing to a dose It relatitety small. 

This didcrence points an advantage to the ine of enopreeipitate. But them is much still to be learnt about the infer-thity of samples containing HAA. In large pools it is 
possible that the presence of antibody or cents of normal ;.globulin might inactivate 
HAA contributed by one donor to a pool of say, 100 donors. Haemophilic patients seem 
jaJ1s- case to have a ow incidence of clinical jaundice considering the amounts of mat vial 
infused. Three is apresent  

in England no csidcnce to suggest a particularly higli tnctiience 
of jaundice in patients who rccei+c the dried factor.Vllt Concentrate rather than cryo- 
precipitate. 

The l/ereiopnwnt of Antibodies to factor Yell

In England about S of severely affected haemophilic patients desctop antibodies. 
The amount of material fconeentrate, c yoprecipitate or plasma) given to the patient seems 
to have little influence on the Incidence of antibody. Some patients develop antibody after 
one or two doses of plasma or Concentrate and some fail to pmduce antibody after y eats 
of regular treatment with cryolrecipitate or concentrate. We do not know whether or nd 
complete withdrawal of treatment would eliminate the antibody problem though it must 
be supposed that this would be the use. However, the beneficial effects of treatment are 
so great that such withdrawal of treatment is impossible. Since there seems to be no cor-
relation of antibody with the type of treatment, the danger of antibody fortnation'is not 
a criterion for selection between eryopret ipitate and dried concentrate. 

Coaeletsiaa 

Ctyoprecip;tate can be used for the control or prevention of bleeding in haemophilic • patients. In my opinion it is a valuable interim therapeutic material which has obvious 
disadvantages when comparison is made with a good fteeze.dried concentrate. Csyo• 
pteipitate as now usually presented is time-consuming and tiresome to make up and 
administer to the patient; its factor•VIII activity is not known before the dose is ad-

• ministered and the preparation of eryoprRcipitate is not integrated with a comprehensive 
fractionation procedure designed to conserve all other useful blood components. The 

BAYP0000022_050_0003 



356 International Forum 

use of relatively small numbers of donors to prepare each dose, a theoretical advantage in the use of cryopreeipitate, has not been proved to be beneficial in reducing the risk of serum hepatitis. The advantages in the use of concentrate are convenience. reliability and economy in the conservation of blood products. These advantages suggest that, despite 
large capital outlay, plans should be made 

to make the freeze-dried concentrate available 
on the scale required to meet 

all the needs of the haemophilic population. 
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c development of methods of concentration and 
n tion of anuhetsophtlic factor (AHF) has made ieeffeeeie control at hemo. 

hilic bleeding a reality, he therapeutic value is similar 
or both types Of concentrates, cryopretipttate and high-potency AHF Concentrate, in 

that effectiveness is directly related to potency. From the standpoint of hcmosrasis, the 
total AHF units fl unit equals I ml average normal plasmas of each injected infusion is 
most important. regardless of the type of preparation. There arc specific advantages and 
disadvantages to the use of cacti type of concentrate. 

Cryoprecipitated AHF can be readily prepared from single units of fresh plasma by 
any appropriately equipped blood bank and is u idrly available. The crvoprecipitate must 
be stored in a freezer, a drawback to its use in home transfusion programs. The primary 
disadvantage of crvoprecipitate, hoatrver, iv the variable recovery of AHF from individual 
units of plasma. There is variation in the original plasma AHF in the donor and there is 
variable partition of AHF from Plasma to plasma betaecn the precipitate and the super-
natant. In our experience, each bag of cryoprecipitale contains, on the average. 75-100 
units of AHF but ac have encountered bags ahi1h contained only about 50 units ofAHF. 
and at times up to 125 units. The potency of the product often varies bctaecn blood banks. 
When many bags of eryoprecipitatc are administered in a short period, the 'law of averages' 
may Compensate for this disadvantage of variable potency. 

ComMem&1.b hilizedprcparatwr re of ThreC_tttain types. the fraction 1-0, cryo-
ttrrcr ate, and hjgtLpatency gtycine-precipitated Materials. Our experience has teen with 
the latter two products. Commercial lyophilized eryoprecipicates. being pre-assayed, over-
come the two major disadvantages of the blood bank-produced cryoprecipitate, need of 
freezer storage and variable Potency. The high-potency lyophilized AHF possesses these 
same advantages, plus being of higher concentration. In our eNpericnce. the concentration 
is about 600•!. for ctyoprecipitatc taserage normal plasma - 100'.1 and 3.000-•. for 
high-potency concentrates. The higher tonumtration of the latter permits injection by 
syringe and very rapid normalization of AH F levels. This higher concentration and syringe 
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injections of the high-p,tetuy material are also fa<onble attributes 

tar home transfusion Pr'ovgram% and for prophylactic management. particular,) while the patient is travelling. 
• 

One of the most adtantagtous uses of the high-potency material has 
been 

in the treatment of intractable bleeding in patients Kith circulating anticoagulant to AHF. The high. potcncy preparation has reptaccd the high.potet>`y animal materials which we have used • far catastrophic bleeding in the past. Since both types of..•ommereially Produced cot.. centrates are prepared from pools of plasma, they pose 
a theoretically greater 

r of serum hepatitis transmission. Resolutioa:of the nun% questions converting the HAA and institution of donor screening programs nu y help 
to reduce this risk. .. Economic aspects also present problems in the treatment of hemophilia. In the USA the cost of cr}'optecipttaied AHF from blood banks varies greatly from one area to another- Comparison based on AHF units provided by eachbag shows costs from less than half to more than double the cost of l ophtlized preparations. The total annual costs to patients in our area is sltghtir !otter if the:yophilized preparations are used, unless the costs of cr oprecipitate are partly subsidized. Our treatment programs rel)m a consideration of all the factors discussed. including availability of the preparations. Cryoprecipitate is used for outpatient and much inpatient rcplacetnent therapy. Thc'majurity of the patients practicing home transfusion programs use crsoprecipitate. The high-potency precipitate is used for eceursions and where frozen storage is a problem. The hsgh.potency AHF is used for situations where ,massite doses and carefully controlled plasma levels are required (catastrophic bleeding, major surgery. and inhibitor hemophilia). There is a place for both enoprexipitated AHF and high. potency AHF in the treatment of hemophilia today. If the hepatitis problem is conipiciely overcome and if large amounts or high•poten'cy material can be Produced continuously and economical!..- in a standardised way, it is our belief that high-poten , concentrates could well become first choice in most therapeutic situations in the future. There is much more progress that must be made before this becomes a reality. 

Authors, address: -Dr. K. M. Bats`t.HOW and Di. A. E. WEss. University of North Carolina, School of %Iedicirw. Department or Pathology, Choprl (fill, A'C 27515 (USA) 

A• W. F. Banyr.,.J Cryoprcc pitatcs can ctfectively elevate factor VIII to any desired level (2, 4J They have been used without complication in routine emergency ireatment, major surgery (1.27: long-terittprophylryitis (3j and for haute treatment of hemophilia A{yj. Furhermom, there is no technique of concentrating factor Vill which is less eosdy than cryoprerrpitation, novae which fits more easily into the routine of any type of transfusion • service, and none which produces 
a higher total rvY'otcsy of the original factor Vill. So the answer to the first question is 'yes'. 

There are. however, certain drawbacks to ceopre.-ipitates which can be 
climinutd

by other factor Vila preparations: 

I
i. Frozen sore.. This limits the capacity for stockpiling reserve supplies, is iticoan. venient 

for home use, and prohibitively awkward for travellin . L this problem. Cryoprecipiute itself cut be freaae.dried. 
g YophiGzatiota eliattinates

BAYP0000022_050_0005 



P. 
351 

International Forum 
2. Fe 6rf/e oweratlerj re reaerlats. These are 

wry 

tare 

w ith the snore purified preparations•of raator VIII. 

3. Faeror.VIII cti.rreat of individual cryopt+acipitates Mr. : k, This problettt is in part 
OYC1LQ1m by pooling marry cryoptacipitatea for one infusion and perhaps by de-li berately erring on the side of overzhssape, but It is certainly more satisfactory to use a material whose factor-VIII content has already been assayed. This problem may be more theoretical than practic l; true precision in dosase is a Utopian goal unlikely ever to be WAieved. 

4. i2elatI ely 
lox- cone etratf,, of factor VIII. In pens 

ai. the factor-VIII content is S-JO times concentrated in cryoprecipitate. This is ample for all routine situations, but occasional hemophiliacs with frthi8irors can be saved by infusion of massive doses or (actor-VU!, thus overwhelming the inhibitor (antibody) with a Iaetor VlI8 (antigens excess, allowing at 
least transient normalisation of coagulation. This extravagant manrsuvre is still controversial; but there are certainly some situations in patients with inhibitors where the required volume of cryoprecip tat* is prohibitive while the relatively small ' volume of 

a 'superconccntrate' permits adequate dosage. In summary, frozen rrroprrripirere can provide almost all the needs of patients with hemophilia A. There are many additional conveniences to 1)»pbt ed preparations. Hry*-potency materials are rarely needed but may be essential to overwhelm inhibitors. Finally, what is perhaps the worst drawback of eryoprexipitate must be mentioned. 503'. or more of the original factor Vill is lost during preparation. ?iris figure is better than for any other factor-Vu! preparation, but represents a serious loss of a valuable blood resource. Cryoprecipitate is not the final answer to 
efficient technique must be pursued. 

hemophilia. The search fora more

7to)m rtri 
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t DO*tA j Until the to hrnque of extracting eryoprecipitate from t b ar system was dt,cotercd by Pcrx and Stiacvov in 1965, shorts n was he attain factor limiting adequate treatmrnr of,haemophili:. HF ccrrcentratss, 
r h ~ 7"'

resulting from these dccelolnettss has rccolue am haemophiliacs throughout the wbrld. ryoprecrprtut n Intro y sates aceun to the treatment alt types of haeri'raphilic ha ge, prnttded that the patient has no inhibitor to factor-VIII, An% Intel of factor Ill can be achieved and maintained. For the treatment of spontaneous haenterthages, such as joint blear., a single outpatient infusion, aiming to raie the betel to betttten 15 
t ientlarnwromojro 

and 20•.. is often all that is required; f drrp a rI a here higher betels of around 40% are desirable, this can be achieved and, if necessary, ntiaintarned: fur ,w-s err and in cases of dangerous haemorrhage, such as a retreperitoncal hacmatoma, the factor.VlII bete can be rapidly raised to. and esea abose. the normal range without oterloading the circulation. It can be maintained abate the baseline levelof 40'• throughout the necessary healing 
- - 

period of 2-3 weeks (or as long as is required). - Ott aAsit et al. 1l9651, StstSn, .'r nl. 119661. DMA, K. M. 119681. and MAzzA et at.119101 may be quoted more or less at random from the vast literature en this subject, to illustrate these points. 
Home treatment with Cryopreeipitatc is also a practical proposition. At writ four Haemophilia Ccntres in England have patients on this regime; one such patient, who was reported by SEtu cHaM VI a! ;.r 1967, tab successfully administered 

3 
cryoprccipitate to himself at weekly intenaala fur the past five years. At the Royal Free Hospital, eight patients use cr%oprecipitate on a home 

14 
treatment basis. None of these e% any particular problems, once the patient himself or a close relative had become its t in the technique of nuking up the dose and administering ft through a butterfly needle.Supplies of Cry oprecilptate are Collected by patients from the Haemophilia Centre, trans- ."ported in cardice and stored in a deep freezer at home. Published reports from the USA, where cry oprecipitate has been successfully used for home treatment for some time include those of RAetxta and Tr t:rssr {19701 and LAzr*SOS. ]. I1971J. The advamag*-s of eryoprecipitatr inromparison with the highly concentrated free• dried materials are as follow the which preparation, is quick and simple, can be carried out on a small scale and in a hospital laboratory as well as on a large state in a blood transfusion centre; blood economy is achieved, for the red cells and other blood com-ponents can still he used. Other adsantages include the fact that an administration there are no significant sideeffeas and the danger of serum hepatitis is less because Pool is so much smaller. the donor 

The disadvantages of c - `- ryopreeipitate include the variation in activity between the din terent packs and the Inconvenience of baring to store the Concentrate at a ntinimwn 
✓ 

temperature of -25C, The variation in activity means that laboratory control of treat. inertt is essential, especially it surgery is to be performed safely. The need to store .__ cryo. precipitate at -23 eC males it impractical for patients who travel, for those who live in places with an unreliable electricity supply, or wisere there is no deep freezer. This latter problem Caa be overcome by she use of ly-ophylised cryoprocipetate. Dr. A. F. H. Beam., in a personal communication (1970), reports the success of a home treatment in which this is used. programme 
in the treatment of patients with high titre factor-VIII inhibitors, very high dolts of concentrated m ateriat are required. Since the number of units of factor Vill per bag of 
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-_- -- - -.~~•"-** °^• V+ tfparstwn, as does the totalvolume in which it is administered. the figures here can be only approximate. On theassumption then that there are 100-i50.units of factor VIII per bap each in a:final volume of 10-15 ml. an aversle concentration of 10 units factor Vlt(/ml eryopracipitate can be expected. Fifty bags therefore will give a Maximum dose of approximately 7.300' units [anon VIIi and 100 bap 15.000 units, the volumes or the doses being 750 ml and 1,360 ml, (tespeclivdy. Although it Is quite feasible to use cryopreeipitale in this way (especially if the patient is plasmap heres~et! to lower the inhibitor titre), more concentrated AHF products are called for when this size of dose is indicated, especially it repeated doses are required. 
For all these reasons it is vary important to continue to manufacture the highly eon- szntrated AHF products and hope that improved methods of fractionation will eventually bring down the cost. If the danger or hepatitis could be overcome, and it the cost were less, mom patients and physicians would. I think, choose to use the highly concentrated products, Apart from this, there is always the hope that the more intensive the research carried out on the various fractions the greater will be the chance of increasing our knowledge about the basic chemistry of factor VIIi. 

lRrfirenrrr 

Duxaasi. i.; PARTTRAPORN, B,: Y(HclrtirMSKH. and WOCMAN, 1. J.: Clinie>r1 use of told precipitated antihaemophilic globulin. Transfusion, Philad, 5: 533-538 (196$). DOGMA%oy, K. fit.: Cr)oprecipitate and the use of the plastic blood bag system in the management of haemophilia and other coagulation disorders. Proc. toy. Sac. hied. 6/: $95 (1968.► 
LAztaso\. J.: The prophylactic approach to hemophilia A. p. 99. NOV. Pract. (Feb. 1971). MAzza.J.J.: Bowtt. E.J. W.: HAetOdty, A. 6.. DtorsHttt, P.: TASWCLL, H. F.: PtTtR-sov. L. F. A.3., and Owty, C. A., jr.: Antihemophilit factor V I l l in hemophilia. J. amer. med. Ass. 211: 1818 (1970). 
RAetNrn. S. F. and TttrtR. NI. C. Home transfusion for patients with hemophilia A. New Ertel. J. Med. 28J: 1011 (1970). 
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J. VAN oats %ftta. An ideal AHF preparation has to meet the following requirements: (1) method of preparation resulting in high )Icld of AHF and little Ion of other ireful plums proteins. (21 high purity. (3) high recovery In tiro. (4) no side e(ims. (5) high stability and (61 low cost. At this moment it is impossible to attain all these goals at the same time, so reasonable compromises have to be sought. 
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Pot's origin cryoprecipitaie procedure can easily" beeareied out by any blood bank at low cost and rich relatively high yield (about So,/e). The purhy is lour and the material COmalnt a rather high concemratiotr-of fiMrinogen. Ser"ioru side effects husurer, have rarely been'eneountercd. Major drawbacks are the wide variability of AHF coo. Central ion in the material 
S 

and the lack of stability at 16, 
The Central Laboratory of The Netherlands Red Cross Blond Trarrslusion Sctvice ruthlitled the procedure as follows: plasma of f..ur Au•neptive donors is pooled and the" rrjiryreeipitated material is freeze.dy". Ttu5 four-donor cryopraipitate has per- Inland maiorsurgery in several cases without Any swiratTtlett:"The material ma a be stated in a refrigerator at the patient's house. 
Theoreticaliy, highly concentrated AHF prechims have to be preferred because of their high pt;t;tt• and stability. The larpc-scale pro,,,Xtion of high•posency material, how-ever, is o much more complicated process than er',,srrecipitation, ,Ahile the yield of AIIF is lower. Sum, preaarations appear to have a vern ugh "disappearance rate in riro jtk 
Ck'"Weling rte total need for AIiF 10 products in a gi.en population, in this way a 

considerable amount of AHF is lot.-while there is en increasing demand: several patientsare awaiting orthopedic surgery and much more patients ought to be helped by pro-phl'lartIc treatment 
' 

than is possible notnada;ls. 
In n'Y uptnion it is realistic to aim at increased nr jon of ayoprecipitate in order to meet the demand for the first few years. Only a k"—centres should undertat a to produce 

f ~..., 

1 Z highh•  ~~rcn e raged ,AHF products for treatment N' pati:ms with AHF inhibitors and for 
bit.chent al studies, Only when the production L, i- cryoprecipitate has attained a sans• factory 1sel 

13 
One could start to produce high•poten,ov material an a large scale. 

14 Relsreaee 

i. OPtin%$ use of human blood (Panel Discussion.. vox Sang. 16:397(1969). 

Author's address: Dr. 7. vArt belt Mesa, Central Laboratory, Blood Transfusion Service, P.O.13av 9190, .4msrrrdc n—W (Netherlands) 

lr c^ \1 •ata 1'gtusort. Human traction 1-0 Prettitared by the mctbod of BLoxa+tes and Hto taart; (toep) has been - `457 used in Sweden since in the treetment of patients with 
mrMrlua A and vat Wiliebrend's disease. The pserparation was originally manufatxumd at Kanlilsla lnstitutet, Stockholm, and e:elt Match was prepsted from 1.400 well of fresh Navna r ltidt Yielded 2 doses of AHF of 1 i ml each (100 gal - I dose of AHF). The Prt"arstkV had an activity of up to g times : irat of normal plasma. Since 1967 AS Kabt has taken over the manufacture of AHF ce'mttahring fraction 1-0. For each batch Kati uaara a\vat 171 of plasma (from $4 blood decors), from which 17 bottles of IOt) gal AHF n`Q'rntrrte are obtained. Kabi uses only fn man plasma as raw material The is 

of lam* tau•- , sterile filtration and deep frees rag has resulted in a decrease of the Yield. lc\' Td of AHF concentrate (I dose) has, xas a rule as activity equal to that of 
250-x' nit Olf *=h plasma. Cryopreeipitate has hitnq~o be  iivc to only a few pUi is 

:t. 
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in Sweden. 
One unit of c yoprecipitate (from 500 ml of blood 

and dissolved in about 
20 ml) has been reported to possess an AHF activity corresponding to that of 50-150 ml 
plasma which implies that Kabi AHF and ayopredpitate have approximately the same 
activity per unit of volume. In contrast with the varying AHF activity in different 

batches 

of cryopreeipitates, the activity of Kabi AHF preparations is constant. 
In Sweden we have, since 1956, given AHF containing fraction I4 on about 25,000 

occasions to control bleeding in, or in association with, surgery of all together ibout 400 
patients with haemophilia A or with von Wiliebrand's disease. 

Major surgical operations (gastric resection, cholecysteetomy, eephreetorny, opera. 
tics "because of intestinal obstruction etc.) and surgical orthopaedic correction (osteo. 
tomY, synoveeromy) have been performed on 45 patients and minor operations (tooth 
extractions. treatment of inguinal hernia) on 140 patients without serious complicating 
haeu'iorrhage [Nitsso% er eI. 1962; NtisSON, 1965; 

Asn.saRC, 1965%: At the 
major opera. 

lions ws have maintained the AHF content between 50 
and 80% during, and the first 

few days after, the operation. This means that with the use of the press 
ist Kabi preparation 

the adults required more than 2,000 
ml of the AHF concentrate a day. This has created 

difficulties in some cases requiring also some other special fluid tr+eatmettt. 
Severe bleeding episodes in patients with hatmophilis A and circulating anticoagulants 

were treated with large doses of Kabi AHF. The AHF values achieved were at most 
10-20%. No surgical operations could be performed on such patients because it was not 
possible to raise the AHF level to acceptable level with the preparations available. In 
Sweden, where only Kabi AHF is used, it is highly desirable that everything should be 

• done to raise the specific activity of this concentrate. 
Cryoprecipitate can probably be used with advantage in the treatment of most bleeding 

episodes in haemophiliacs. But owing to the variation of the AHF yield of cryoprecipitate 
from one batch to another, control of the AHF content in vivo is desirable. Major surgery, 
very severe bleeding and treatment of patients with anticoagulants require a preparation 
with a higher specific activity than that of cryoprrdpitate. It is also necessary that the in 
vitro activity of the preparation be known to facilitate exact calculation of the dose of 
AHF (unitslkg body weight) necessary for the attainment of a certain predetermined 
AHF level. 
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E. SHAheAot . There is  no question that hemophilie patients can be adegttataly treated with cryoprceipitases for acute bleeding episodes. There are also adequate studies now to suggest that et+opreeipitata may be very useful in proph taxis in selective henm. philiacs. However, there Are a' number of problems and theoretical considerations that must be lows, carefully exam nod in the .toter-tetttt.':intensive use of eeopreeipuates, and they are as follows. 
I. The hyperfbrinogenemia which is invariably induced with the administration of moderate amounts of cryopreciphate may itself 

3
in induce Certain complications, Hento. lytic anemia has already been referred to in a number of publications, although this is not at all a well-esrablished complication. 

9 
2. In addition the excessht plasma fibrinogen may serve to activate the plasminogen.blasmin system, resulting in fibrinolysbs. A numberolsueh eases are now being recognized. 

1 0
3. The hyperfibrtnogenemia may possibly rzsult in chronicrenal disease either by filtration through the kidney per re, or as fibrinogen fragments or fibrin breakdown pro- ducts: 

I 1 4. The presence of trace amounts of A and S substance in eryoprecipitate is apparently adequate to stimulate isohenmgglutinin %hen t. pe-specific cryoprecipitate is not used. 

12 
S. Cryoprecipitate contains fair amounts of all immunoelobulins. and allrr*ie rest.. Lions are still a problem, although less than vv'hcn whole plasma is used, 6. Cryopreelpitates contain isohetnaggiutinins and when moderate amounts are ad• 

1'; 
ministered hemolytic reactions are always a potential hazard, unless type-specific material lanced. 

7. Since the number or units of AHF present in the cryoprecipitate bag can never be 14 determined, dosage is at best empiric and failure to control bleeding in a patient could 
be dug to inadequate therapy, the induction of fibrinolysis, or the presence of AHF in-hibitors. 

8. Cryopt itate is usually infective in the emergency management of AHF in. hibhors. 
9. Cryopreapitates require storage at refrigerated temperatures and are. therefore, not convenient in a mobile society. 
Purified fonts of AHF may obviate' all, of the above problems associated with eayo. precipitate. The htai,t _ a  .:fed . trsue mad ma4by Hyland Laboratories allows fort..._Jm~1Ct di teand convenient IttIri1Y'ra us Injection t7a thus ma sM— t nv kmgN ideal for _ outpatiec%ILA'fite or hoax care. Most of the immwsoglobulins and pyrodeps are removed by the fractionation procedure, thus eliminating febrile or allergic tgsctions. 
There is the added theoretical advantage that if a fibrinogendree preparation could be made available, the factor VIII could possibly be administered subcutaneously. 
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K. :Tastes. Provided that the patient has no inhibitor to factor VIII, alremst all hemophilic bleeding incidents can be adequately controlled with cryoprecipitatet. It is possible to achieve even high levels of factor VIII in the patient's plasma and to maintain them over a period of several weeks. A number of authors have reported on the successful use of cryopnxipitates for major surgery, long-tern, prophylaxis and home treatment. The principal advantages of ctropre totes are the following. Their preparation is relatively simple and cheap And is also suitable for small-seek production in vitals. Non` of the procedures so far available far the manufacture of factor-Viii cot ttato yields a higher total recovery of the activity Conta€ned in native plasma. As compared to highly concentrated factttsr Vlli preparations, however, cryopteci. pirates have several disadvantages. Cryoprt cfpitatto mint be oared and trarnporsed in the deep fro  state and are therefore inconvenient for hone use and for travelling. This drawback can be u,nwjteed by the use of lyophilized preparations In contrast to punned taetor.Vlll co centrates, cryopn ciprtates contain small quantities 9(itnnttma. slobulin ag;regates which may cause febrile reactions. Their fibrinogen content may be troublesome, if cryoprcipitater have to be administered'in substatnti! amounts (eg. Impaired solubility of the product, or 
activation of lbrinolysis by way of the plasmithou nape. plaamin systems. Single unitttyopreeipitates contain A- and B-substance, as well as iso-bcmaggthtjns, which necessitates the use of type.specihe Preparations._In contrast to the highly concentrated products, the factor-YIll content of the individual eryopmeipitate is unknown and variable. The relatively modest concentration of facsor.Vill activity in oryoprecipitates (usually by a factor of S to 10 as eompaad to native plasma) generates the sick of circulatory overload in some patients with circulating aniicoaguus. whereas a ytd8eieat effect can still be obtained with relatively small volumes of high lyconeentrated AIIF preparations. Finally, the superior solubility of highly concentrated AHF products, the possibility of administering them by injection. their cognwdeffl storage ch-uwristia (not frozen. small volume), and the defined factar.VIil content, arc substantial advantagesfor the hems treatment of hemophiliacs. The importance of this form of therapy will undoubtedly increase, because the patient or his relatives can - at least in selected cases -effect it themselves, so as to minimize the clinically important delay between the onset of bleeding and the begin of treatment. 
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To aura up. an adeQrtats therapeutic effect can be obtained in the large majatity of Patients with ctoprecipitates Their essential -drawbacks are lacking in purifkd. highly concentrated AHF preParauons. The availability of such products ls pattieiIsrly d.  hisbia for the treatment of Patients with :inhibitors to factor Vlll. It is anticipated that'tb. highly concentrated factor Vilt preparations j.,iii prorressi~ely ntdace the ipated precipitates g 

if the problems of hepatitis Iran stF issloi, sad production cash can be solved. 
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