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TITRODUCTTON

Hacmophilia is the conmonest of the hereditary hacmorrhagic
states and it is cansed by the lack from the blood of an essen~
tial coagulation factor called factor VIII. - Improvements in
transfusion and fractionation techniqueé in recent years have
made it'pos;ible to separate factor VILI from blood while preserving
all other couponents fFor use by otner paticnis.
| The present communication is en atteapt to assess
the advantages and disadvantages of vorious therapeutic materials
containing factor-VIII activity and to estimate the total amownt ™
likely to be needed in this country each year.

The assessment of the amount of material required
involves an estimate éf the rnumber ©of hacmophilic paticents
in the couatry ahd of the amount of concentrate that each might
reasonably require per annwi. AY more than half of the 42
Hacmophilia Centres in the United Kingdom the Directors feel

‘that the present supply of anti—haemophilic'Factor is inadequate.

“The mambor of hacmepihilic patients per 106,000 of the plﬂulation

The estimatos of the number of haemophiliacs per 700,006
of a Caucasian population have varied from 2 -to 12.5 {Table I).
The Figure of 12.5 for the UeS.Ae probably inclucdes some mildly

affected patients (the ceiterion for inclusion was the need

=

for anti=hzemophilic infusion in a two-year perilod) whercas
other estihateé probably inciude only =scverely affected patients.
Zxcluding this high figure, estimates for severely affected
patients vary from 2 to & per 100,000. ilaturally the magni-
tude of the therapcutic problea will depend on the size of

the total populations For example, in Demmark, the estimate
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made by 3j¢lin indicates a total of 156 patientﬁ in a popula-
tion of 4 nillien vhereas the estimate for the severely affected
patients in the UeSeAs incicates about 12,000 patients in a
population of 200 rillion. For &reat Dritain the totél could

e betwveen 1,754 to 3,000 patients. 'This PBritish estimate

iz not based on exact data. Duxring the yeafs'1959, 1970, 1571,

1,754 different patients with hacwmophilia or Chrlstmas disease

returns were reccived. We know that this Eiguré cannot be

the total number becanse some Centres did not make returns

and because only a littlé more than half of tho cryoprecipi-
tate madé by the Blood Tranﬁfusion Scrvice was cent to the
Haemophilia Centres in 1971, the rest being supplied to General
lospitals for the care of haemophilic patientso it must be
suppbsed thét come patients are being treatéd at hospitals other
than Haewophilia Centres., Thus the lowver limit to the muaber

of patients is 1,754 and the upper limit is not knowm Por certaine

The Factor-YIII Prepvarations at Prescent Used to Treot Hacmophilic
Patients ’

_ | At present the treatment of bleeding in a haemophilic
' patieat consists in giving a calculated dose of an anti-haenophilic
factor (factor VIII) preparation as soon as any symptons of
sponttanecus bleedin:
and following operations to maintain néfmal haemostasis.'

Each of the haerophilic patients treated at Hae@ino—
philia Centres during 1971 had oa average received materia
derived from 122 donor units. This figure refers to the total
amount of material that tie patient roccived. It does not
refer to the numbor of donors, to whose blood, patients have

been exposed through the uze of pools of plasna.
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Most of this treatment was for "on demand" treatment,‘(which

is glvon wvhenever the patient Feels that a haemorrhage is occurrxn;),
and for major surgery and dental. extractlon. At many Haemophllla_;
Centres the Directors feel that they could use at least twiée :

as much material as they receive and that the present shortage

of materials leads to dangerous selectinn between more or less :"i?

urgent cases for treatment and the accumulation of patients

on long waiting lists for non urgenf operations,

The materials available to treat haemophlllc patlents

are listed in Table II. Of these preparatlons wvhole blood contalns

too low a factor-VIII level to be useful in treating patients -

except where blood replacement is required. The second column  r:TI
of Table II shows that'administratibn of whole blood can oniy
raise the factor-VIII concentrationfin thé’regipient to abouti
5% of averége qormal. | '

Plasma is somevhat more effective and is useful for

the treatment of spontaneous. bleeding when other materials are

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

patients, can lead to the production of antibodies to plaéha

‘constituents such as IgA, and to serious and even dahgerous

reactions. Thus where more purified preparations than plasma

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 haenophlllc

patlents in the U. K. is in the form of plasma (Table II).

__ SNB.006.7778
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COMPARIGON 01 FREEZE DRIED COMHCENTRATE AND CRYOPRLICIPITATE

At present two types of factor-VIII concentrate are
ﬁrepared in the United Kingdom, cryoprecipitate and freeze
dried concentrate. In 1971. 220,000 donor units of cryopreci-
pitate and 25,000 donoxr units of freéze dried material were
made (Table II). The prebonderance of cryoprecipitate is due
to the fact that this preparvation can be made at all Transfusion
Centres, From a long term point of view cryoprecipitate is
not necessarily the Best preparation for treatmente.
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 is administered to pétienfsa A very large
10§s of activity during fractionation 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 bg}ch to batch.
4., The complications which might attend treatment with-tﬁe.

various preparations.

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

Factor-VIIY Concentrate nade in Oxford

Very large amounts of these concentrates are required
to treat haemophilic 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 the 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—dﬁied material
was made by a mod?ficﬁtion of the method of Newman et al (1971).
The details of the proﬁedure varied somewhat from one month
to the next. _Thé cryoprecipitate was made by poéling the plasma ' -

from two donations in a blood bottie, the contents were then

.0

Frozen énd the cryoprecipitate was obtained from the plasma-
as required. At most Centres cryoprecipitate is.presented'as
the product of s%ngle donations in plastic bags.

The overall yield of factor~VIII activity is ‘calcu-
lated as Follows:-
volume of concentrate x activity of concentrate x 100

volume of startlng plasma x 0.9

.

% Yield =

The yiélds Ffor cryoprecipitate and concentrate are
given in Fig 1 (A and B). The mean yield for cryoprecipitate
was 36% and tﬁat for ‘toncentrate was 37%. There is thus no
difference between the two procedufes from the point of view
of average yield of factor-vIII activity. These figufesléo
of course only apply éo the procedures-used in foord.

‘ 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 factor VIII administered per kg of the patient’s body
weight. The maximum possiblé recovery of activity by this method

1s 2.4 percent. For many years the freeze~dried concéntrate
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has given a value of about 1.6 percent on average at this
Centre. The results for 1971 gave a mean value of 1,06
percent for cryoprecipitate and those for the concentrate
give 2.0 percgnt; 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~VIII
activity made by the two procedures but that the freeze-
dried concentrate activity may have been réther better
recovered in the patient.

The fluctuations 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 maf'have had unusually good recovery of acti-
vity. The yield and in vivo recovery of activity are not
assessed independently.- The yield of éctivity is calcu-
lated from the assay of doses giﬁen to patients. The reco-
very of activity iﬂ the patient also uses the dose assay
to calculate the rise in factor VIII per unit of dose per—=
kg of weight. But.if for some reason the dose valué is
wvrongly assessed dnd.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%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 ﬁould have to be delayed for further study.
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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 requireﬁ.
On a_iarge scale and widely distributed over Centres with
very different facilities the method is less satisfactory{‘
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

v

doctor can much affect patient safety.

Cryoprecipitate., The material is usually presented frozen
in plastic bags, each bag containing the plasma From 1

donor. 1In Oxford the amounts from 2 donors are pooled.

- The volumes which need to be given vary from the product

of 4 to 40 Blopd donations or even’mobé on occasion. Recon- ;

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

the material in the bags, washing out the bags and adding

the washings toléhe élfeady pooled mat?rial. The work

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

done by house officers and nurses. The.process is open

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

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

washed ocut 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.
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Freeve--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‘botfle is reconstituted by adding 25,50 or
100 ml of distiiled 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. Insoluble 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 very convenient to use,

easy to make up and the dose can be determined accuratelye.

This preparation may be stored at 4°9C with safety.

’

The Reliability of HMaterial from Batch to Batch

Table III gives the results of a study of the factor-VIII
activity of cryoprecipitate 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 at one Transfusion Centre. There is also a large
mean difference between tha Centres. It may be noted that

values of less than 75 units per bag of‘cryoprecipitate
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indicates a lower yield of factér VIII from stafting material
than can be obtained for a freeze-dried product (Fig 1).

The freezc-dried material made in large batches is
stable on stofagé end can be assayed 1o give a reliable

estimate of dose activity.

gomplications of Treatment

About .1 in 800 donors is a carrier of hepatitis B
antigen. The larger the nunber of donors concerned in-
thé preparation of concentrate the greater the risk of ~.
exposing the recipient to material containing hepatitis B

antigen. The use of freeze~dried coancentrate, which is

made of pools of 200 donors (or even higher numbers For

commercial material), must carry a higher risk than single
donations. But there is the possibility that the develop-
ment of jéundice may be. dose reléted and that single infected
bottles may be more dangerous to the individual patient

than pooled material in which the virud is diluted{ Dgspité
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 frecze-dricd
concentrate) and in those treated at other British Centres.
The conclusicn is also supported by data collected in the
United States (Xasper and Yipnis 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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showed this as did also the British survey vhere 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. MHepatitis is, in any
case, a complication which should decrease with universal
screening of éonors 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 DBenmand Treatment. Assessment of the amounts of material

recuired cannot be based on the amounts af present given sinée
this is known to be less than optimum at mo5t Centres.: Careful
observation of the boys at Trelgar Collége gives an average
number of bleeds per boy per year of 25 and.these'zs bleéds
required about 36Adoses of material. Each of these doses may

be assessed 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 (és 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:-



SNB.006.7786

- 11 -

20 x 100 x 50
2.4 X 66

(Biggs & Macfarlane 1966)

= 630 units

In practice, using the concentrate, patients receive one or

twvo bottlé; for a dOSé 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 factor VIII starting
activity the amount of plasma from which units could be derived

N

would be:-
630 x l%

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

should on average requiré material from 7—8Tdon6rs. This theore—
tical estimate is unlikely'to oﬁerstate'thé case since, as can |
be seen from Table III, the actual amounts given to each patient
often éxceed this estiﬁate substantially. |

A

These calculations méy be considered according to
fhe distribﬁtign of concentrate to various types of patient.
Fig 2 shows the distribution of bleeds per year per boy based
on data for 45 boys during the spring term of 1971 at Lord Mayof
Treloar College. ‘It will be seen that the number of bleeds
per boy varies from QO to 70 with a mean of 25. In 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 with periods of freedom from trouble. The material

that would be required to treat these boys according to the
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above calculations 1s also shown on Fig 2. It will
be secen that the boys with above average number of
bleeds (5/9th of the total) consume 75 per cent of
the material. - |

From theﬁe 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 donors—worthlof materialu
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 _ R
about right For the Treloar School boys who, while
'at_schbol, are probably treated on thg,optiMum desirable
level.. | | z

Taken ofer the Country as a whole the esti-
méted 1,754~3,000, patients would 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 1is 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
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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 life. Acéording to these assumptions the number

of operations per year would be:-
=== = 80 operations

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

Haemophilia Centres but many patients still Pemain on waiting B

BT

lists. IFf each operation requires the level of factor 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 ﬁonors

(35 donor units being the amount required per day)

and for 80 operations

350 x 80 = 28,000 donors/yedr

1
-

Dental.Extractions., For dental extractions it is assumed _V' R

that each patient will require three such operations in

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 1971;K0r the material from 35

donors. Thus the total material should be:-

35 x 240 donors/year = 8,400
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Thus. for all types of 51eeding (spontaneouﬁ, at opera-
tion and dentistry and after) the total material required is
likely to lie between 400,000 and 75C,000 donor units per annwm.
This estimate includes "on demand" treatment. It implies an
allowance of 217 to 250 donor units per severely-affected patient
.per year. The estimate agrees fairly well with the American
sﬁrvey which suggests that about 2.8 million donor units‘ﬁould
be needed in the U.S.A..“or about 250 donor units per severely-

affected patient. This figure also agrees well wvith the esti-

mate of Lazerson (1972) that each well-treated patient requires _

222 donor units of cryoprecipitate per year and for a Spanish
assessment of 181 donor units per patient.

Prophylactic¢ treatment to haemophilic patients would

reqﬁire much more material since this treatment envisages regular
administration_of factor VIII once or twice a week’to the patient
regardless of whether or not bleédiﬁg has occurfed. The esti-
hate'of the amounf required for such treatment in the U.S.A. |

is 13 million donor units (Stengle'1972). 50 for Great_Britain'
an estimate would be about 3 million donor wnits. Lazerson
"(1972) estimates 626 donor units péf’patienf for pfophylaxis
wvhich would give a maximum figure for Great Britain of about

2 million donor units. Tt is not at present certain that this
prophylaxis is desirable for even the mdst severely affected

- patients. It is certainly at present impracticable. In the
U.S.As about 4 per centiof patients receive prophylaxis.

Homz Treatment should be distinguished from prophy-

laxic. Home treatment involves the- administration of thera-

" peutic material in the home by a relative, by the patient to
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himself, or by.the General Practitioner. This form of treat-
ment is becoming accepted and should not involve the use of | ‘
‘more material than good Hospital care. In fact, the experienée]
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 hb%e 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. ' Sy

THE ECONOMICS OF TREATMENT

The cost of‘;reating 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'1,34d;3,oqo).

It will be related toi-. '

1. The cost of producing the material.
2, The cost of maintaining Héemophilia Céﬁtres.

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 L
become crippled 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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CONCLUSIONS

1. Calculations suggest that the amount bf material requiredi
for optimum treatment of all the haemophilic patienfs in
Great Britain would be derived from 400,000 to 700,000
blOod'AOnations a year; The present supply is of the Qrder'
pf 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'sﬁggest that from the point of view of conser—
vatioh of thé"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'Pactor—VIII éctivity‘may be lost when
inexperienced staff handle the material prior to giving
the infusion., Moreover the material varies in activity
from one Centre to another. There is évidence that the

£

Oxford material may‘be among the beste.

4. The pool size used in the preparation of concentrate ﬁoes
not affect the.inéidence of factor-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

ST

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

—
-

_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 fHat 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 suryeygt_
being made by the Haemophilia Centre Directors. - ; .
7. It may be noted that Freeze—dried material of good qualityﬁfzﬁ
is now available commercially. At present patient treat~.'ﬁjn
ment at many of the Haemophilia Centres in'qhis Country

. PR
involves a dangerous policy of balancing the needs of one . - "

-~

. - patient against another and of denying patients reconstrucélrl_!__'
five orthopaedic surgery which would greatly”improve theiflgii
" lives. We feel it_very imﬁortanf that the material made
"in the'U.K.,.whicﬁ is second to none i@ quality, should
be substantially increased in amount., therwise we feéi : B
1”,“ . '_ * that material should be bought from commercial éourcés_‘ 2;b:

which now provide material of good quality both from the -

point of view of Ffactor-VIII activity and from the point';'ﬁiﬂ'i
of view Of screening the donors for Hepatitis Associated '

. Antigen.
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TABLE I

The Incidence of Haemophilia in Various Populations

Estimate per 100,000

Country ) Author of population
Andreassen (1943) ' 2
Denmark
sjglin (1959) ' 4
Sweden - Ramgren (1962) 4
Spain villar et al (1971) o 2.3
U.S.A. * - Stengle (1972) (a1l cases) S 1245 =

Chile . Larrain et al (1972) ' 3.5 e

Great Britain Biggs (1972) 3 3-5
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TABLE IT .
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Therapeutic Materials for the Treatment of Haemophilia

'Material

| Whole Blood
Plasma

.

Crybpreciﬁitate

Qreeze Dried
' oncentrate

“ Factor-VIII

Activity
u/ml

0.3
0.6
3-5

-

3-5

Possible post infusion
level of plasma

factor VIII
(% Normal)

4-6
15-20

100+

100+

i

Approx. donor units
at present made
(per annum) -

44,000

220,000

25,000
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-rABLE III (part 1)

' Factor VIII Values of Cryoprecipitate

Uni.ts/bag
: Centre 1 Centre 2% Centre 3 S :
Sample#** ' No. : S ) Sy
gg; ggzg' Units/bag Pgr gggg' Units/bag ggé gggg' Unlts/bagi“
1 10 100 5 66 . 8 43
2 8 120 7 15 8 . 45
s 3 8 100 5 39 17 ‘ 80
4 8 130 5 60 10 . 80
5 16 87 7 51 20 31 ~.
6 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
1M 14 49 ) 10 ' 26 8 41 - g
.12 T 20 : 48 : 10 40 .8 45 K 1?
13 12. 66 10 oL 62 8 40 :
14 18 50 5 : 19 10 49
15 12 47 10 64 6° 53 -
16 20 s 37 .10 . 60 6 69 - - i
17 : 8 88 . 10 101 6 60 s 5
18 14 - 89 7 29 10 69
19 6 46 Y A - 40 8 61
20 12 43 10 . 32, 5 60
21 12 .95 8- 45 - -
22 12 100 10 -5 - - =
* Mean 13 79.5 . 8 46 ! 10 55.0: .
l&ge 37-130 : o 12-10 ‘ 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 Factor VIII unit.. -
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"TABLE III (part 2)-

Centre 4## Centre 5 Centre 5 g
: 1971 1972
Sample " g ' :
' lo. Cryo. . 0. Cryo. . - No., Cryo. . '
;gr goggf Unlts/bag per doge Units/bag per doZe Unlts/bggi
1 11 . 48 10 81 6 24
2 10 39 9 . 94 8 - 79 E
3 14 51 8 27 S 44 %
4 14 62 10 27 8 34
5 10 60 9 69 8 28 i
6 10 83 8 39 S 10 55 .
7 6 34 9 65 . -8 C 68 -
8 8 . .61 8 85 10 69 :!
9 i2 : 44 10 54 7 32 -
0 . 12 - 50 8 49 8 51 .
‘; 10 - 69 8 83 9 76 ..
12 11 47 . 7 97 9 25 _
13 10 40 10 75 10 36 . 2
14 12 - 63 8 79 10 40 i ¢
15 , 6 : 51 6 57. .. .
17 : B 10 29 o
18 8 227 . i
19 8 38 ' 3
20 8. 42 .
21 10 56 . v
22 8 a7z
23 , 9 34 v
24 10 27 -
25 ’ 8 c28
26 ‘ 8 27
27 "8 - 60 -
28 8 45 it
‘!g 10 24 ’
8 48 1
31 7 70
32 7 9 66 -
33 10 72
14 8 a8 -
35 8 59
36 10 66
37 10 27
38 8 56
39 10 38
40 6 99
Mean 10.6 53.2 8.8 65.8 10.3 48.0
Range 34<83 27-94 22-99 :

" #xgach bag was assessed separately.
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Fig. 1A and B..

Fig. 1C and D.

. | Fig. 2.
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LEGENDS TO FIGURES

The yield of factor-VIII activity in different} :Q
batqhes of méterial made throﬁghout 1971 and L
during the first three months of 1972.
A. Freeze dried.facfor VIII.

B. Cryoprecipitate. ) Ci

The recovery of factor-VIII activity in the ‘_.ﬁ
plésma of severely affected haeqophi}ic patien§s E
expressed as percentagé rise in factor VIII

per unit of dose activity per kg of patient's -’
weight. '

o

C. Using freeze dried factor VIII.

'D. Using cryoprecipitate.

The number of bleeds per year for 45 boys sevérélj
affected with haemophilia (6pen columns). |
The amount of therapeutic material used Ffor

the éame boys per year exp;essed.as the_numbér i
of eqﬁivalent single blood donations (cross |

hatched columns .
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LEGENDS TO FIGUREES

Fig. 1A and B.. The yield of factor-VIII activity in different}';p
| batches of material made throughout 1971 and P
during the firsf three months of 1972.'
A. Freeze dried facfor VIIiY.

B. Cryoprecipitate. : ’ ' f'if"

Fig. 1C and D. The recovery of factor-VIII activity in the ‘ nﬁ

plasma of severely affected haemophilic patien;é.z
expressed as percentagé rise in factor VIIIX |
per, unit of dose activity per kg of patient's
weight. " ‘

C. Using freeze dried factor VIII.

'D. Using cryoprecipitate.
- Fig. 2. _ The number of bleeds per year for 45 boys severély

affected with haemophilia (open columns).

The amount of therapeutic material used Ffor

. L . ' o

+ the same boys per ¥ear expressed as the number - :
of equivalent single blood donations (cross

hatched columns).



