SNB.006.7775

N P

gee (73) 1.4

DRAFT

FACTCR VIII CéNCEN’I‘RATES AND THE TREATUENT OF HASHMOPHILIA

D e U o
VELGIW wdcmop
S

BY

Rosemary Biggs

hi -
Churchill Hospital
Oxford ) : .-

PRSE0002553_0001



SNB.006.7776

TITRODUCTION

Nacmophilia is the comwr monest of the hereditary hacmorrhagic
states and it is cansed by the lack from the blood of an essen~
tial coagulation factor called factor VIII. " Improvamonts in
transfusion and Fractmonatlon tecintiques in recent years have
made it pos;;ble to separate factor VIIT from blood while preserving
all other components for use by othrer paticnts,
. The present communication is an atteapt to assess
the advantages aud disadvantages of vorious theraneutic materials
containing factor-VIII activity and to es tlmate the totdl amownt ~
likely to be neudgd in this country each year,

The assessment of the amount of material rpnv{red
invOlves an cstimate of the number of hacmophilic patien
in the couatry and of the amount of concentrate that each m1Jht
reazonably require per annwi. At more than half of the 42
Haemophilia Centres in the United Kingdoa the pircctors feel

that ¢he present supply of anti-haemophilic'Factor ig inadequate.

The mwmber of hacmephilic patients per 109,000 of the nopulation

The estimates of .the nunber of haemophiliacs per 300,000
of a Caucasian population have véried from 2 to 12.5 (Table I).
The figure of 12,5 For the UeS.A. probably includes some mildly
affected patients (the criterion for inclusion was the necd
for anti—haewowhili infusion in a two-year period) whercas
other estima S probably include only scverely aflected patients.
Zxcluding this high figure, estimates for severely affected
patients vary from 2 to & per 100,000. ifaturally the magni-
tude of the therapcutic problea will depend on the size of

the total populations For exanple, in Pemnark, the estimate
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iade by 5j#lin indicates a total of 156 patients in a popula-
tion of 4 nillion whereas the estimate for the severely affected
patients in the Y. S.As indicates about 12,000 patients in a
population of 200 million., For Great Dritain the totél could
be betwecn 1,754 to 3,000 patientse “This PBritish estimate
is not bascd on exact data. During the yeafs;TQGQ. 1970, 1971,
1,754 4if °Lfont patients with hacmophilia or Christrias disease
s known to have aticonded the Haemeophilia Contreoc from vhich
returns were receivede Qe know that this figuré cannot he
the total nwmber because some Centres did not make returns
and because only a 1ittlé more than half of the cryoprecipi-
tate madé by the Blood Tranﬁfusion Service was sent to the
Hagmophilia Centres in 1971, the rest being supplied to Cenerwl
Hospitals for the care of haemophilic patientso Tt must be
suppésed thét zome patients are being treatéd at hospitals other
than Haewophilia Centres. Thus the lower limit to the nuaber

of patients is 1,754 and the upper limit is not knoun for certaine.

Tho Factor-YIII Prevarations at Present Used to Treat Haocmophilic

Patients
At present the treatment of bleeding in a haemophilic
patient consists in giving a calculated dose of an anti-haenmophilic

factor (factor VIII) preparation as coon as any symptons of
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and following operations to maintain normal hacrostasis

*

Each of the haemophilic patients treated at Haeino—
piilia Centres during 1971 had on average received material
derived from 122 donor units. This Figure refers to the total
amount of m%terial that tihe patient received. It does not
refer o the number of donors, to whose blood, patients have

been exposed through tiae use of pools of plasma.
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Most of this treatment was for "on demand" treatment; (which

is glVCn whenever the patient Feels that a haemorrhage is occurrxng),
and for major surgery and dental. extractlon. At many Haemophllla'; _
Centres the Directors Ffeel that they could use at least twiée - -
as much material as théy receive and that the present shortage

of materials leads to dangerous selectinn between more or less‘:”:¥
urgent cases for treatment and the accumulation of patiehts “

on long waiting lists for non urgent operations,

| The materials available to treat haemophilic patlents

are listed in Table II. Of these preparatlons wvhole blood contalnsl ‘,g
too low a factor-VIII level to bhe- u§e£ul in treating patients Lo

except where blood replacement is required. The second column

of Table II shows that'administratibn of whole blood can only
raise the factor-vVIII concentrationfin thé'regipient to about:
5% of averége Qormal. v | ‘

Plasma is somewhat more effective and is useful for

the treatment of spontaneous- bleeding when other materials are

s ..
not available. However plasma, given frequently to haemophilic

patients, can lead to the production of antibodies to plasma ' °. &

‘constituents such as IgA, and to serious and even dangerous
reactionsf Thus wheré more purified preparations than plasma
are available thesge are always to be preferred., They are, iﬁ.
any case, essential where high plasma concentratlons of factor VIII

are required as is . the case following dangerous bleedlng, for

post-operative haemostasis and in certain patients who have

Factor-VIII antibodies. In fact only about a quarter of the

material at present prepared for the treatment of.haemophilic

patients in the U.X. is in the form of plasma (Table II).
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COMPARISON Cl’“ FREEZE DRIED COHCENTRATE AND CRYOPRLCIPITATE

At present two types of factor-VIII concentrate are
ﬁrepared in the United Xingdom, cryoprecipitate and freeze
dried concentrate. In 1971. 220,000 donor units of cryopreci-
pitate and 25,000 donor units of freeze dried material were
made (Table XX). The preﬁonderance Oof cryoprecipitate is due
to the fact that this preparation can be made at all Transfusion
Centres, From a long term point of view cryoprecipitate is -
not necessarily the Best preparation for treatment.
The information‘required to decide which tybe of
concentrate is to be preferred involves a consideration of:
1. The yield of factor-VIII activity in the different Ffractiona-—
tion procedures and'thé recovery ©of this activity when
“the concentrate ié administered to pétienfs, A very large
1o§s of activit& during Ffractionation or failure to recover
the in vitro activify in the patient would be disadvantageous.
2. The convenience of the material in preparation and in use. -
3. The reliability of the material from batch to batch.
4. The complications which might attend treatment witﬁ-tﬁe‘

various preparations.

1« The Yield of Factor-VIII Activity in-Cryoprecipitate and

Factor-VIII Concentrate made in Oxford

Very large amounts of these concentrates are required
to treat ﬁaemophilic patients and loss of factor-VIII acti-
vity during processing can very greatly affect the cost
of production of the material. The ease or difficulty
of carrying out the procedure can also affect the cost

~since such consideration-will influence thce number of staff

and the space required.
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Fig 1 shows the yield of factor-VIII activity in cryo-
precipitate and freeze-dried concentrate made in Oxford during
1971 and the first three months of 1972. The freeze-dried material
was made by a modificﬁtion of the method of Newman et al (1971). .
The details of the proéedure varied somewhat.from one month ;
to the next. ‘Thé cryoprecipitate was made by poéling the plasmaéﬁ
From two donations in a blood bottie, the contents were then
frozen énd the cryoprecipitate was obtained from the plasma
as required. At most Centres cryoprecipitate is_presented'as .45
the product of single donations in plastic bags.

The overall yield ofvfactor~VIII activity is ‘calcu-~

lated as follows:=—

-4

volume of concentrate x activity of concentrate x ﬁOO
volume of starting plasma x 0.9

.

% Yield.=

The yie.ldvs for cryoprecipitate and concentrate are
given in Fig 1 (A and B). The mean yield for cryoprecipitate
was 36% and tﬁat for ‘toncentrate was 37%4. [There is thus no
difference between the two procedufes from the point of view
of average yield of factor-VIII activity. These Pigufes.ho
of course only apply éo the procedures used in éxford.

‘ In addition the in vivo recovery of activity For the
two materials was measured over the same period of time. This
in vivo recovery is defined as the rise in the patient's-plasma
factor-VIII level expréssed as’ percent of average normal per
unit of Ffactor VIII administered per kg of the patient's body
weight. The maximum possiblé recovery of activity by this method

is 2.4 percent. [For many years the freeze-dried concéntrate
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has given a value of about 1.6 perceant on average at this
Centre. The results for 1971 gave a mean value Of 1.6
percent for cryoprecipitate and those for the concentrate‘
give 2.0 percent; These data, taken over the same patients
over the same timé interval, show that there is no signi-

ficant diffefence between the average yield of factor-VIIIX
| activity made by the twe procedures but that the freeze-~
dried concentrate activity may have been réther better
recovered in the patient,.

The fluctunations in values shown in Fig 1 probably -
have many causes sﬁch as changes in factor~-VIII assay stan-
dards and, as shown by a patient in April and May 1971,

;some patients maj'have had wausually good recovery of acti-
vity. The yield and in vivo recovery of activity are not
assessed ipdependently.‘ The yield of éctivity is calcu~
lated from the assay of doses gi#en to patientss. The reco-
very of activity in the patient also uses the dose assay

to calculate the rise in factor VIII per unit of dose per—=
kg of weight. But'iﬁ for some reason the dose valué is
wrongly assessed and'the contentration in the patient correctly
measured (or vice versa) the discrepancy will be.seen in _
the recovery of activity in the patient. For example high
yield of activity iﬁ the material may be due to improved
fraction;a\tion procedure but if this yield is associated
with a consistently low rccovery of activity in the patient,
then the adoption of thaf particular fractionation proce-

dure would have to be .delayed For Further studys.

PRSE0002553_0007
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Convenience of Manufacture and Convenience and Safety in Use

~Cryoprecipitate is easier to produce than freeze-
dfied concentrate if small amounts of concentrate are requirgd.
On a_iarge scale and widely distributed over Centres with :
very different facilities the method is less satisfactory.f
The freeze-dried material requires higher capital expen-
diture but is probably less expensive in the long run.
The way in which the preparation is made available to the

doctor can much affect patient safety.

Cryoprecipifate. The material is usually presented frozen

in plastic bags, gach bag containing the plasma from 1

donor,., In Oxford the amounts from 2 donors ére pooleds,

- The volumes yhich‘need to be given vary from the product

05-4 to 40 Blopd donations or even‘mobé on o¢casion., Recon— .

stitution.involves thawing the contents of tﬁe'bags, pooling

the material in the baés, washing out the bags énd adding

the washings toléhe élfeady pooled material. The work

involved and the_time taken is considerable. B
Much of the work in making up the dose material is

done by house officers and nurses. Therprocess is open

to many abuses. If the material is thawed at too high

a temperature activity will be lost. If the bags are not

washed out half of the activity may be left inside. Material

may easily be infected and the germs may multiply if the

material is not used at once. Small alterations in the

process of manufacture will affect the yield, none of the

material can Be assayed before it is used and thﬁs the acti-~

vity of the dose cannot be known before it is given to

the patient. This preparation must be stored in a'deep

freeze at -30°C.

PRSE0002553_0008



SNB.006.7783

FPreeze--Dried Concentrate. This is presented in bottles

each containing about 400 units of factor-VIII activity.
The value of the particular material is indicated on the
bottle, Each:bot{le is reconstituted by adding 25,50 or
100 ml of distilleé water. The amount required for one
dose may vafy from 1 to 10 bottles depending on the weight
of the patient and the reasons for treatment. The dose
is given by infusion or syringe depending on the volune
to be used, .

The material at present available over the whole
country is of variable solubility. Insoluvble material
can add difficulty to use but the best material dissolves
well even at room temperature and there is no reason why
all the material should not in the end be equally good.
Material which has good solubility is Qery convenient to use,
easy to maie up and the dose can be determined aécurately. a

This preparation may be stored at 49C with safetye.
‘ ’

The Reliability of Material from Batch to Batch

Table III gives the results of a study of the factor-~VIII
activity of cryeoprecipitate in 1971-72 at three Haemophilia
Centres, It will be seen that the dose assays do not reflect
variation of single ﬁonor units of blood since .each dose
was made up of pools of from 5 to 26 donors. The assayed
factor~VIII values of the samples are very variable from
one sample to another suggesting variable-yield from time
tc time al one Transfusion Centre. There is also a large
mean difference between the Centres. It may be noted that

values of less than 75 units per bag oP'cryoprecipitate
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indicates a lowver yield of factér VIII from stafting material
than can be cbtained for a freeze~dried product (Fig 1).

The Lreeze—drlcd material made in large batches is
stgble on atorage and can be assayed to give a reliable

estimate of dose activity.

Complications of Treatment

About .1 in 800 donors is a carrier of hepatitis B
antigene The larger the number of donors concerned in-
thé preparation of concentrate the greater the risk of ~.
exposing the reciplent to material containing hepatitis B
antigen. The use of freeze-dried conéentrate, which is |
made of pools of 200 ddnors (or even higher numbers For
commercial material), must carry a higher risk than single
donations. But there is the poe51b111ty that the develop-
ment of Jaundlce may be. dose related and that single 1nfected
bottles may be more dangerous to the individual patient
than pooled material in which the viru< is diluted. Despite
this the frequency of hepatitis in severely affected patients
does not seem to increase significantly with increased
“use of freeze-dried concentrates. This is shown by a low
incidence of jaundice 'in patients treated in Oxford (who
have half of the maferial given to them as freeze-dricd
concentrate) and in those treated at other British Centres.
The conclusicn is also supported by data collected in the
United States (Xasper and Xipnis 1972).

'An exception to this rule concerns the mildly affected
patients to whom very little treatment is given. These
patients do seem to have a high incidence of hepatitis

if large pool fractions are used. KXasper and ¥ipnis 1972
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shoved this as did also the British survey- vhiere female ‘
carricrs of haemophilia treated with concentrate had a

high incidence of hepatitis,

Since the majority of patients are in the multi-transfused

'category the increased risk of exposure to hepatitis would

not seem to be an imporfant disadvantage to the use of
" concentrates From pooled material. lepatitis is, in any

case, a complication which should decrease with universal
screening of aonors for hepatitis antigen.
- The incidence of factor-VIII antibodies does not -.

seem to be related to the type of material used (British-

survey).

AMOUNTS OF FACTOR-VIII CONCENTRATES REQUIRED TO TREAT HAEBMOPHILIACS

IN GREAT BRITAIN

On Demand Treaiment. Assessment of fhe amounts of material
‘reguired cannot be based on the amounts af present given éinﬁe
this is known to be less than optimwm at most Centres.- Careful
observation of the boys at Treloar Collége gives an average
number of bleeds per boy per year of 25 and.these'as bleéds
required about 3dAd05es of material., Each of these doses may
be assessad on a morc general basis as “"the materidl required

to raise the plasma factor VIII to .20%". It is also assumed
that an average patieat's weight is 50 kg (§5 patients were 7
weighed at the Oxford Haemophilia Centre in 1971 and the average
weight was 51.6 kg). Under fhese assumptions the average amount

per patient per dose should be:-

PRSE0002553_0011
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20 x 100 x 50
2.4 X 66

(Biggs & Macfarlane 1966)

= 630 units

In practice, using the concentrate, patients receive one or

two bottlé; for a doée since it would clearly be very wasteful ,i

to be too precise. Since the preparation of concentrate is

associated with a loss of about 60% of the Ffactor VIII starting

activity the amount of plasma from which units could be derivéd

would be:- v

630 x 15 e

Bach donor provides 200-220 ml plasma. Thus eaéh treatment

shoﬁld on average requiré material from 7—8?donbrs. This theore- -

tical estimate is unlikely-ﬁo o?er;tate'thé case since, as can ;

be seen from Table III, the actual amounts given to each patient"' ‘-

often exceed this est%ﬁate substantially.’ | -
These calculations méy be considered according to

fhe distribdtién of concentrate to various types of patient.

Fig 2 shows the distribution ofvbleeds per year per boy based

on data for 45 boys during the spring term of 197i at Lord Mayof

Treloar College. ‘It will be seen that the number of bleeds

per boy varies from O to 70 with a mean of 25. 1In general it

is a characteristic of those patients who bleed frequently that

they continue to bleed fréquently but the boys who approximate -

more closely to the mean may have speils of frequent bleeds

interspersed witﬁ ﬁeriodé_of freedom from trouble. The material

that would be required to treat these boys according to the

PRSE0002553_0012
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above calculations is also shown on Fig 2. It will
be seen that the boys with above average number-of
bleeds (S/ch of the total) consume 75 per cent of
the material. B 7

From theée calculations the total amount
of material (donor units) considered desirable to
treat these Treloar boys for one year is 9,690.
In fact, in 1971, 7,270 donorsmworth‘of material 1 if .
was used for niremonths' treatment and over a whole : - ! |
year the total should be about 9,700 donors-worth.
Thus the theoretical calculation would seem to be ‘ +
about right for the Treloar School boys who, while
"at school, are probably treated on thg.opfiMum desirable
level.. ' | " |

Taken over the Country as a whole the esti-
méted 1.754*3;009'patients vould require treatment

From:~ - p

1

7-8 x 1,754~3,000 x 30 donors a year

which is the product of 378,340 to 720,000 donors
a year. The lower figure is certainly an underestimate
since the number of haemophiliacs exceeds 1,754.

Major Surgery. When considering operations patients who

are mildly affected must be included as well as those who

are severely affected. An additional 1,000 patients have

PRSE0002553_0013
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been added to make this allowance. It is assumed that
each patient has a life-expectancy of 50 years and that
each patient will require one major surgical operation
in his 1life. Acéording to these assumptions the number
of operations per year would be:-

ﬁggg = 80 operations

Ay

In fact,.during 1969, 44 operations were carried out at

Haemophilia Centres but many patients still Pemain on waiting B

B

lists., IF each operation requires the level of Ffactor VIII

to be raised to 100% daily for ten days then the amount

of material required for each operation will be:-

35 x 10 = 350 donors

(35 donor units being the amount required per day)

and for 80 operations

L]

350 x 80 = 28,000 donors/yedr

1
-

Dental .Extractions. For dental extractions it is assumed _" . B

that each patient will require three such operations in . ' .'é
his 1ife giving a total of 240 per year as an estimate
(in fact 173 patients underwent dental extractions at Haemo- ) -
philia Centres during 1969). Each operation’ should fequire
2,330 units-(Walsh:et al 1971fxor the material from 35

donors. Thus the total material should be:-

ﬁs x 240 donors/year = 8,400

PRSE0002553_0014
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Thus. for all types of Bleeding (spontaneoué, at opera-
tion and dentistry and after) the total material required is
likely to lie Dbetween 400,000 and 75C,000 donor units PEr annwn,
This estimate includes "on demand" treatment, It implies an
allowvance of 217 to 250 donor units per severely-affected patient
‘per year. The estimate agrees fairly well with the American
sﬁrvey wvhich suggests that about 2.8 million donor units‘would
be needed in the U.SeA.,.or about 250 donor units per severelys
affected patient. This figure also agrees well with the'esfi—
mate of Lazerson (1972) that each_we11~tredted pétient requires _
222 donor units of cryoprecipitate per year and for a Spanish ‘

assessment of 181 donor units per patient.

Prophylacti¢ treatment to haemophilic patients would
reqﬁire much more material since this treatment envisages reguiar
administration_of factor VIII once or twice a week'to the patient
regardless of whether or not bleédiﬁg nas occurred. The esti-
mate of the amounf required for such treatment in the U.S.A. |
is 13 million donor units (Stengle'1972). So for Great_Britain'
an estimate would be about 3 million donor units. Lazerson
"(1972) estimates 626 donor units per patient For prophylaxis
which would give a maximum figure for Great Britain of about

2 million donor unite. It ic not at pregent certain that this
prophylaxis is desirable for even the most severely affected
- patients. It is certainly at present impracticable. In the

U.S.A. about 4 per cent.of patients receive prophylaxiss.

Home Treatment should be distinguished from prophy-
laxis. Home treatment involves the administration of thera-

" _peutic material in the home by a relative, by the patient to

PRSE0002553_0015
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himself, or by.the General Practitioner. This form of treat-
ment is becoming accepted and should not invoive the use of A
‘more material than good Hospital care. In fact, the experienéer_
of -Lazerson (1972) suggests that more material is not used

For home care. There is no doubt that the freeze dried concen-
trate is the best material to use for home care. Were the

most severely affected 1,000 patients allocated to hbﬁe treat—
ment this would require about 250,000 donor units of ffeeze
dried concentrate but this would be instead of, not in addi-.

tion to,. the doses given on demand in hospital. ' oy

THE ECONOMICS OF TREATMENT

The cost of treating haemophilic patients is high
and mainly results from the treatment of 1;000—1,700 patients
who bleed most frequently. (i.e. 5/9 of>1,340;3,0Q0). o
It will be related to:—. | _ o _  ﬁ : o ;
1. The cost of producing the material, i
2, The cost of maintaining Haemophilia Centres.

1

Neifher of these are easy to compute. - .-

It should be pointed o&f‘that haemophilic pétiénts
who are inadequately treated are not cheaply maintained‘by
the State. These patients may cpend a large proportion of
their lives in hospital at a cost of £50-100 pef week; they
become c¢rippled by adolescence and unemployéble as adults.
The proper treatment is probably no more expensive than that

of renal patients requiring dialysis.
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CONCLUSTIONS

1. Calculations suggest that the amount 6f material requiredi
For optimum treatment of all the haemophilic patienfs in
Great Britain would be derived from 400,000 to 700,000
blbod‘ﬁonations a year; The present supply is of the Qrder.
of 360,000 per year of which most is in the form.of cryo-
precipitate.

2, Comparisons of cryoprecipitate and freeze-dried concentrate -
made in Oxford suggest that frdm the point of view of conser~ifA'

. | vati-oﬁ of the factor—;VIII activity of the donor plasma .\:-

and of recovery of infused activity in the patient the ' '
two prepérétions are equally efficient. ’

3. -The cryoPrecipitafé is more difficult to make.up for admin-

- istration and Mﬁch'factor—VIII activity‘may be lost when
inexperienced staff handle the material prior to giving

the infusion, Moreover the material varies in activity

from one Centre to anothers There is évidence that the

£

Oxford material may be among the best.
. : " 4. The pool size used in the preparation of concentrate does
| not affect the.inéidence of Ffactor-VIII antibodies nor '
of clinical  jaundice in multi-transfﬁsed pafients.

5. For home treatment it is our Opinion that only the freeze-
dried concentrate is useful in most cases. The gradual
introduction of the most severely affected patients who
have the most frequent bleeding to home treatment would

< reduce hospital management.of haemophilia by about half

(Frig 2). To give this proportion of patients home treat-

—_—
-t

_ﬁent would involve the use of concentrate from about 250,000 -
donors a year. The present total supply is of the order

of 25,000 a year.
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6. We think that a target should be set to provide Factor-VIII
concentrate from 250,000 donations by 1975 and thét, over
ten years, an attempt should be made to provide ali of
the necessary material in this Fform. ﬁy 1975 the'magni— :

tude of the problem should be more exactly defined by surveys

being made by the Haemophiiia Centre Directors.

7. It may bé noted that freeze-~dried material of good qualityﬁflﬁ
is now available commercially. At present patient treat- =
ment at many of the Haemophilia Centres in'ghis Country .1+ :

involves a dangerous policy ofrbaléncing the needs of oné ?':‘

patient against another and of denying patients reconstrucéllg,;

tive orthopaedic surgery which would greatly improve their pl;  1,£
" lives. We feel it_very imﬁortanf that the material made
"in the U.X., .which is second to none i@ quality, should
be substantiaily increased in amount.j therwise we feéi jﬁs
that material should be bought from commercial éourcés ::
which now provide;material of good quality both from the-
point of view of factor-VIII acfivity anﬁ from the point'
of view of‘screening the donors for Hepétitis Associétgd”

Antigen.
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TABLE I
The Incidence of Haemophilié in Various Populations
: Estimate per 100,000
Country . _ Author of population
Andreassen (1943) ' 2 :
Deninark e
5jglin (1959) ' 4 ‘
Sweden - Ramgren (1962) 4 T
Sspain villar et al (1971) - o 2.3 ' '
U.S.A. ' - Sterigle (1972) (all cases) 12.5 =
Chile . Larrain et al (1972) ' 3.5 e

Great Britain ‘ Biggs (1972) g 3-5
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TABLE IT .

Therapeutic Materials for the Treatment of Haemophilia

i

Possible post infusion Approx. donor units

" Factor-VIII
o . ;o level of plasma
. Material Acg;;ity factor VIIT at(prgseﬁﬁ m§Qe
. " _ o (% Normal) per ammum) -
~ ‘Whole Blood 0.3 ‘ 4-6 -
Plasma 0.6 1520 - 44,000 .
Cryoprecipitate 3-5 - 100+ - -+ 220,000 '
eeze Dried : 3-5 100+ o 25,000

: oncentrate

PRSE0002553_0021



SNB.006.7796

~rABLE IIT (part 1)

: Factor VIIT Values of Cryoprecipitate : _ ffﬁ'

Units/bag
- Centre 1 Centre 2% Centre 3 e :
Sample**  yo. cryo. . No. Cryo. .. No. Cryo. P R
pgr doge Units/bag per doge Units/bag per ggge Unlts/ba% . E
1 10 100 5 66 ’ . 8 43
2 8 120 7 15 8 . 45
+ 3 8 100 5 39 17 ' 80
4 8 130 5 60 10 80
5 16 87 7 51 20 31 -
(S 16 112 10 12 20 44
¢ 12 80 5 48 15 70
8 10 98 8 62 10 35
9 12 : 92 7 63 10 58
10 26 ‘ 74 10 35 8 ' 77 .
11 14 49 10 26 8 41 S
12 " 20 : 48 10 40 .8 45 .
13 12. 66 10 . 62 8 40 T
14 18 50 5 19 10 49 . . o
15 12 47 10 64 6 53 - - %
16 20 » 37 10 . . 60 6 69 - .
17 8 88 10 101 6 60 : i
18 14 - .89 7 29 10 69
19 .6 46 Y & 40 8 61 -
. 20 12 43 10 . 32, 5 60
21 12 .95 8 45 - -
22 12 100 10 - 51 - - =
* Mean 13 79.5 8 46 10 55.0:
Mg

37-130 : -~ 12-101 - 31-80

¥Paediatric Hospital
**The samples tested at the different Centres were different but

the results of each Centre were based on the same assessment
of the Ffactor VIII unit.. .
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Centre 4%+

-Sample

No. Cryo.
per dose
1 11
2 10
3 14
4 14
5 10
6 10
7 6 .
* 8 8.
9 12
®
10
12 ) 11
13 10
14 12
15 , 6
16 14
17 '
18
19
20
21
22
23
24
25
26
27
28
-3
32 -
33
34
35
36
37
38
39
40
Mean 10.6
Range

-

Units/bag

.48
39
51
62
60
83
34

61
44
50

69
47 -
40
63
51
5G

53.2
34<83

"TABLE TIII (part 2)

Centre S
1971

No. Cryo.
per dose

10

-—t

-

—h
0O~ 0O WY W QW

8.8

" #xBach bag was assessed separately.

Units/bag

81
94
27
27
69
39
65
85
54
49
83
97
75
79

65.8
27-94

R Y

-

-t

Cryo.
per dose

P —

. . -
DO0OEOVUNCOOEEPOVWPOPROWACOCVOUENIS O DEWOR

- -3 - -l

-
MO

10.3

SNB.006.7797

B

Centre 5 L
1972 :

Units/fag.
BN

24 .

79 E

a4 . ¢
34
28
55

" 68
69 .

32

51 .

76 .-

25

36 . ;
57,
47 -0
29 - .

S22
38 N -;
42 . -
56 .. v

37 i

34 "
27 -

- 28 i

27 _

60 . - :

45 R

24 . "

48 . -

70 . :

66 - -

72

88 -

59

66

27

56

38

99

48.0
22-99 !
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Fig. 1A and B..

Fig. 1C and D.

 Pig. 2.
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LEGENDS TO FIGURES

The yield of factor-VIII activity in different.
batches of meterial made throﬁghout 1971 and L
during the first three months of 1972.
A. Freeze dried.facfor VIII.

B. Cryoprecipitate. ) i

The recovery of factor-VIII activity in the ._-?
plésma of severely affected hae@ophi}ic patientsez
expressed as percentage rise in factor VIII

per unit of dose activity per kg of patient's =’
weight. ‘ |

"

C. Using freeze dried factor VIII.

'D. Using cryoprecipitate.

The number of bleeds per year for 45 boys severely
affected v1th haemophilia (open columns).

The amount of therapeutic materlal used for

the same boys per ¥year expressed as the number . ?
of equlvalent single blood donations (cross |

hatched columns)
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FIGURE X
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LEGENDS TO FIGURES

Fig. 1A and B.. The yield of factor-VIII activity in different.
hatches of material made throughout 1971 and =
during the first three months of 1972,

A, Freeze dried fac{or VIII. . ' S

B. Cryoprecipitate. ) L

Fig. 1C and D. The fecovery of Factor-VIII activity in the _>,if
plasma of severely affected haemophilic patienpé.%
expressed as percentagé rise in factor VIIIX o
per unit of dose activity per kg of patient's
weight. " -
C. Using Ffreeze dried factor VIII.

‘D, Using cryoprecipitate.

-

) Fig. 2. X The number of bleeds per year f£or 45 boys seveﬁélﬁ
. affected with haemophilia (open columns). . v
The amount of .therapeutic material used for
. the same boys per year exp;essed as the number i E
of eqﬁivalent single blood donations (cfgss o

hatched columns).
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