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TMIA 202
PAGE 1

MEDICINES ACTS 16868 AND 1971 - APPLICATION FOR PRODUCT LICENCE

Tull name and address of : * . Armour Pharmaceutical Co, Ltd.,

proposed licence holder ¢

Hampden Park ,

Eastbourne, Sussex

Trading style to be shown on N/A
licence 1f diiferent from above

Role of proposed licence holder | (1) =EspersERWespORE dxbexfONOIE RE X RITT X PIHE RS 5 FHav i E ARG HK TR

(11)  as person who imports or procures its importation
(111) as person who first sells or supplles it as a medictnal product _

Activities for which - * (1) selling or supplying product in the UK
licence 13 required . (11)  procuring the manufacture or assembly of the product for sale or

supply in the UK .
(111) importing or procuring the importation of the product

. I
Applicants own reference no: - Sap /FK.

Name of Product:  SACTORATE (FACTOR VIII)

Fees information: (1) Does this product attract the major initial fee? No B /X
(i1) If s0, do you wish to pay this fee by instalments? 7454
(111)  1s this product exempt from the initial fee? Yes

{tv). Do you hold any other product licence for which you are paying

a duration fee? ¥aX /No

(v) Are you a retail pharmacist? K& /No

+{vi) Do you hold a manufacturer's llcence? . § Yo &K
(v) Are you a retail pharmacist? . T a/No
(vi) Do you hold a manufacturer's licence? Yes /X4

(vil) ~ W1ll this.product be manufactured by a licensed manufacturer?  Xex/ @ VYex
(vill) Do you wish any surcharge to be adjusted by reference to sales? ¥ /N6

X/We apply for the grant of a product licence to the propused holder named above In respect of the product ()
to which the Product Particulars on page 2 refer and in accordance with the other particulars annexed; the

) gaid licence to be for a perlod of five years and subject to t{le following provisions:=

1. All the provisions of Part [ of Schedule 1 of the Medicines (Standard Provisions for
Licences and Certificates) Regulations 1971 (S,I. 1971 No.1972)shall apply.
2. The product shall not be recommended to be used for any purpose other than those
specified in the Product Particulars as Uses,
3., The specifications of the constituents and of the finished product shall be in
' accordance with information contained in or furnished in connection with the
application, .
4. The product {s to be manufactured only in accordance with the methods sét out in
this application or furnished in connection with it. :
5.  The number of the Licence shall appear on all containers or packages in which the
product(s] 1s/ere packed and on any package inserts or accompanying literature.
Bate 2@‘#’/&&.{/775" Signature .. fesovronraonans - .
State capacity IN WHIER §1gned ( ilead of degulatory Affairs)
Name and address for communications:-
¥r.S.G.Brooks
Armour Pharmaccutical Co. Ltd.,
. Eastbourne, Sussex
Scientific Evidence: (1) Chemistry and Pharmacy 7 Ol,«. pages
{if) Experimental and Blological Studies - pages
(111) Clinical Trials 52  pages

Numker of pages of supplementary {nformation:= 2
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2.4 Uses:

Product Particulars

2.1 Name of Product: FACTORATE (FACTOR VIII)

2.2 Pharmaceutical form:  p,jection. The preparation is in a form for
. administration to human beings.

2.3 Active constituents: Antihaemoghilib Factor (Human)

N

In therapy of classical haemophilia (llaemophilia A).

‘Route of administration - intravenous infusion and
intravenous injection

2.5 Recommended dose
and dosage schedules:  Dosage must” be individualised according to
needs of the patient. Full recommended
* general dosages are given in the package
insert leaflet.

There are no known contraindications to anti-

2.6 Contra-indications:
haemophilic factor.

2.7 Method of retall s .
sale or supply: Supplied in single dose vials with the stated
antihaemophilic factor activity on the-label.

Also supplied if required - a vial of diluent

and sterile needles for reconstitution, withdrawal]

and injection, .

2,8 Manufacturer of

dosage forms Armour Pharmaceutical Company,

Pheenix, Arizona &5077 U.S.A.

Applicants reference number (as on page 1) \TGBI/FK,

Applicants signature .., GRO-C b esasnssscscaase

MILA 201
PAGE 2

For licensing
authority use
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SUPPLEMENTARY PARTICULARS

1. Physical Chsracteristics

A white to pale yellow lyophilised cake in a vial with

vacuum,
2. Manufacture
(a) Factorate is manufactured from fresh frozen human plasma

which when tested is found to be negative for hepatitis

B antigen activity. Cryoprecipitate as collected from
thawed human plasma is dissolved in a buffer containing
glycine, sodium chloride, and heparin. Impurities such

as prothrombin are adsorbed with aluminium hydrcxide after
which the preparation is stablized with sodium citrate and
heparin in an isotonic medium. Following the addition of
stabilizers the solution is sterile filtered, filled into
vials, and lyophilised.

(b) The Quali-quantitative formula:-

Factor VIII (Lyophilised) NLT 125 U/Vial
Glycine 0.02 Molar
Sodium Chloride 0.04 Molar
Sodium Citrate 0.04 Molar
Heparin NMT 2% U/ml

(c) The Name & Address of Place of Manufacture Assembly

Armour Pharmaceutical Company,
P.O0. Box 511,

Kankakee,

Illinois, 60901

U.S.A.

(d) The Names & Addresses of Manufacturers of the Active
Constituents

As in (c) above, together with Metrix Clinical &
Diagnostics Division, Armour Pharmaceutical Co.,
Chicago, Illinois, 60616.

(e) The Arrangements for Storage and place of such
Storage

The product is stored at —4OOC during quar%ntine
prior to labelling. "It is stored at 2 - 8°C after
labelling and held at Armour Pharmaceutical Co.
P.0, Box 511, Kankakee, Illinocis 60S01.

AP000920
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SUPPLEMENTARY PARTICULARS (Cont.) » 4

Quality Control

Quality Control will be exercised on the raw materials,
the ingredients used in the process during pharmaceutical
manufacture and on the finished product. The vial appear-
ance and fill weight is checked, tests for sterility and
safety are carried out in accordance with Public Health
Service Regulations, Title 42, Part 73 paragraphs 73.720
and 73.730 respectively.

Containers

The vials are 50 ml USP Type I glass with 20 mm finish
closed with grey butyl lyophilisation style stoppers
and having on aluminium flip-off seal.

Labelling

As provided in Volume II.
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f”:LJV'*" .

Sonples of tha v shall
eithar (1) between 2‘ and 8° C. for no lonpger than 24
hours, or (2) at --20° C. or lower if stored for longer
than 24 heurs. The Lc shall be performed on somples 30046
of the viral harvest 1‘;001 and on control fiuid pool ob-
tained at the tme of viral harvest, zs follows: Mo less
than 2.0 ml of a-Ach s:mm]e shall be incenlated in Samples of zmy lot ¢f any
surface of no Juss  together with the protosols s

m‘n:;r-?

naed p*o fuet,
£

than 10 *’ s 0 P‘; ‘-: art wwo azayr medin, Nol than N i .
h slates of atleas “5 e e ! applicable tesis, may at any
1.0 ml. of sample shall be inocula into each of four be sent fo i

2osent oo >

solid b"oth me

tubes containing 10 ml of a semn
=0ia shall be such as |} ¢
capable of detecting known I[Jcop:asma and e'cb fes
shail include conirol culiures of ai least two kno
strains of Ayeoplasme, one of which must be
pucwmnoniae. One half of the plates and two tubies of
broth shall be incubated crobxc( ity at 36° C. =1° C.
and the remaining nl tes d tubes shall be incu L}‘e Dn‘e;,t-u
anacrobically at 36° C. ==1° C. in an environment of except when
5-10 percent CO. in N Ae:c"u incubation shall be for
2 period of no lezs than 14 days and the broth in the
o ' Y -4 -
wo tubes shall be tcs*ej .sftex days and 14 days, (.; § 73.780 Cullures

andv e, TF

purily or patency ¢

hich times 0.5 ml of broth from c-ach of the two tubes
shall be combined and subinoculated on te ne lesz than (2) Sterage and maoi
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ANTTHEMOPHILIC FACTOR, HUMAN

Concentrates of Antihemophilic Factor (AIF, AHG, Factor VIII) have -

axry replacement of that |

been dameunstrated
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coagulation factor in patients with Hemophilia A, a congenital deficiency

of Factor VIII. Such c0ﬁ~“n*raues.oL AHF range from cryoprecipitate and
F;aétionAI‘of Cohn to highly purified preparations representing as mﬁch
25 a2 hundred fold concentration of the level of AHF in normal plasma.
The need for concentrates of AHF is duc to the fact that excesgively
large volu%es of.normal plaéma are required to control bleeding in‘
patients undefgoing surgery or suffering traumatic herorrnaoe.
Methods of extraction of AHF activity from cryoprecipit

to a solution containing, in addition to Factor VIII, part of the .

fibrinogen and of other plasma constituents entrapped in the cryopre=-

cipitate. Selection of the method of processing is therefore based. on

o

alance between the cdegree of purification desired and a maximum

™
o

yield of antihemophilic factor activity.
Effectiveness in elevating Factor VIII levels is regarded as
directly vrelated to the total amount of AHF activity infused and inde~

he state of purification. Other factors such as infusion

[¢]
&y
[0}
-]
e
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tn
.J‘

volume, protein concentration, stability, incidence of reactioms, clarity
of solution, and convenience of administration must be considered in
estabiishing the “extent of purification desired.

AL;2067 represents én AHF concentrate iﬁ the intermediate range of

after reconstitution with distilled

s

potency, 6-10 AHF units per m

AP000928 :
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to meet the tentative standards for Antihemophilic

tion was planned to assure thuat the AHF

(Humag) . Clinieal evalua

fective in vivo. Also, freedom

from adverse effects, such as pyrogenicity and. transfusion reactions,

was assessed. - General éomparisons of AL-1067; with regard to.convenience
In administration and patients acceptability were made by the individual
investigator in the light of his experience with other experimental and
commercial AHF concentrates.

Clinical evaluation of six batches of AL-1057 was carried out by

three investigators. The investigators and their affiliations are shown .
below:
L. (Charles F. Gehrke, M.D. in collaboration with Johm Penner,

4.D., Dept. of Internal Medicine, University of Michigan

Medical Center, Ann Arbor,.Michigan.

2. George R. Homig, M.D., Assoc. Prof., Dept. of Pediatrics,
University of Illinois College of Medicine, Chicago,

iliinois College of Medicine, Chicago, Illinois.

- i. FProtocol

Each investigator accepted protocol #MC072971, see Appendix 4;

3

as ‘the guide for his study. Modifications im protocol in each study

AP000929
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Cinstitution in regard to treatment o

were those that were compatible with standard procedure at the specific

f Hemophilia A. Results were reporte

by means of a patient record supplied by the sponsor and photocopies are

Clinical supplies of AL-1067 consisted of unit packages, each

containing a vial of Antihemophilic Factor, 1yo hilized; a vial of Water

or Injection, U.S5.P., 25 ml.; a double-end neadle for reconstitution;

and an intravenous administration set. The unit packages were stored

frigeration temperatures (2-8° C.).

£
[
H
€]
r

n Table I are shown the batches of AL-1067 that &ere tested clin-

ertinent data regarding them. It should be noted that three

batches were prepared by Method 4 in whicﬁ glycine is used to precipitate.
%f activity. The other three batches were made by MMethod B‘éescribed

rther in this application and employed in subsequent batches. AllL

batches are representative of the methods to be used in collection of
mlasma and preparation of cryoprecipitate. They differ in the addition
the extraction buffer (Method 3) to prevent activation of

any residual prothrombin not adsorbed by aluminum hydroxide. Procedures

involved in preparation of the final package, sterile filtration and

3=t

11 six clinical batches. Yo clinical.

fod
"
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O
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differences were detectable between batches and all were coasidered to

be entirely satisfactory by the anGSngatOfS-
o was, by choice of the

v syringe or by infusion tnrough the administration
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1£6000dY

SUMMARY OF CHEMICAL DATA
ON AL=1067 USED IN CLINICAL STUDIES

TARLE T

e PEEDRTALROD, AL Protcin L
Batch . Size  Activity Total Clottable AL Heparin
No. Date Me thod K u/vial = wg/vial mg/unit mg/vial ® mp/unit p.p.m. u/vial Evaluated by
X699096  4/30/71 A 100 132 360 2.7 315 2.4 <0.7 Dr. Lazerson
K&99104  5/19771 A 100 198 570 2.9 375 1.9 <0.8 Dr. Gearke
X499105 5/ 7771 A 100 278 495 1.8 .337 1.2 <0.7 e Drs. Gehrke, Lazerson
K699129  11/17/71 n 50 187 720 3.8 398 2.1 <0.7 17 Dr. Honig
. . . . !
K499131 11/16/71 B 100 184 780 4.2 520 2.8 <0.7 19 Dr. Lazerson T
K499137 11/17/71 B 300 208 765 3.7 515 2.5 <0.,7 13 Dr. Gehike
*Liters of plasma in the starting material..
oo
ARMOURO000139
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PROTOCOL FOR CLINICAL EVALUATION OT -
47~1067 (ANTIUEH PHILIC FACTOR,IﬁDMN) . . * : 9
IN HEMOPHILIA A ' '
{Protocol No. MC072971)

To evaluate the safety and effectiveness of AL-1067 as a concen-
‘zrate of Antihemeophilic Factor from normal human plasma.
trat Antihemophil Factor I 2l human plasma

.

II. PATIENT SEIRCTION
Patients previously diagnosed as deficient in Factor VIII (anti-
.. hemophilic globulin) and in need of prophylactic or therapeutic
replacement of Factor VIII are regarded as suitable candidates
for study.

tients with azbonormal Iliver or kidney function are excluded

DURATTION OF TREATMENT

iv..

Not more than 15 patients are to be treated. Duration of treat-

[g)

ient
ment is not to exceed 10 days.

V. GENERAL PLAN OF STUDY

exhibiting low ievels of circulating

CA. Patients z

‘ Factor VIII will.be treated with sufficient AL-1067 to increase
the eirculating level of Factor VIII to approximately 507% of
normal. Partial thromboplastin time and fibrinogen levels
will be determined before and at intervals during the firstc

:: hours after AL-1067 idfusion. ther laboratory tests of
pre= and the 24-hour post-treatment blood samples will include:

i. Complete blood count

2. Eilirubin . . R
3. Haptoglobin _ : ’

4. Coombs test. - -

ive of any adverse effects. Tests may be
ected patients for the purpose of confirming,
ssessing the presence of pre-existing AIF

be observed during the test period for signs or
at

&

. . AP000932
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-
3. noed of Factor VIII to control hemorrhage
: \ AL-10067 £ purpose. Suech avaluation
i e i stigator is satisfied with the

sa ciivenass of AL-1067 under section A above.

VI.
injection as provided, is
ration.

e of 1% of the normal
1CV”L desir per kilogram of body
weight. E 20 Kg. an increase
from 207 to 0.5 x 20 20 or 200
AYE units.)

o t bleeding: Initially, 20 units per
%.-0f body weight; azft eight hours, 10 units per-Kg. Further
treatment-with 10 units per Kg. at eight hour intervals will
depen the extent of bleeding and the need to establish
£ rol.

VIZ. RD_FORMS .
Completed reports for each patient on forms provicded by the
Company ave to be forwarded to the Clinical Research Department,
Armour Pharmaceutical Company, Kankakee, Illinois, following

. conclusion of the study.
’ VIII. DISCONTINUATION OF ”“"‘”“"\T .

in the opinion of
ny p”tient in jeopardy,
tion of AL~1067 treat-
oved and examined by
ptoms have subsided.

CL

Tk‘

Ph

) armaceutical Co.
Glinical Rescarch Department
MC072571

o AP000933 :
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Details of individual studies by each investigator are described

AP000934
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of AL~1067 was

ciinical benefit but

aboratory parameters and

b=t

s are presented in

6}
=t

possible side effects. Detai

) s

Comments on each

(&3]

end copies of patient record forms.

\

which was expected to provide an increase

10 AHF units per pound

rease in -

the normel level immediately after injection.
from 13 to 35 years, and in body weight from
All were part of an ongoing program of prophylactic

of ARF concentrates prepared by

1

In none was there hemorrhage

Thus, the

limite

(=¥

to obser-

Table II.

srovided by Dr. Gehrke are attached, Appendix

AP000935 ..
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SURTRCT et
ko Fatient
Date of Trial
Lge
we. (£g.)

Yoluse,.ml,
Infusion Time, Hin,

Via
! . % Fector VIIT, Tn.
; " » Trza,
k| o s 2 by,
& , 24 hr,
¥ Time (See.), In,
. s Trmi,
" 3 2 by,
i " 2l

Fro. '.\‘iL‘i,; (sec.), In,

: s T,
3 * . » 2 b,
B I . " s 2k he,

Hewoplobin, #2.%, In.
J y 2 he,
Hemtoorit, %, In. "
- R T
Baptoglobin, rg.%, In,
. o s 24 hr,
. $G27, u., In.
", 2k ny,
o
Previous fHF Therayy
Deys before AL-1057
Units

. Clinizel Reswlts

Adverse Effects

£1-2067: Viels
Lot KEgo1Ch
15t ¥hgoios
Lot KLkg9137

TABIE TIX

RESULIS OF CLIUIICAL STUDY OF AT-1057 (DR, GERAKE) )

L 10 2. 3 L — 5 . 6 ? 1 S B Q
i GRO-A i GRO-A
e s Coet o S L P e ey M oo o A = 1025 M (74, 3~ o 5 10-10-717 20-18-71
35 35 2k 2h 25 2 30 30 15 * 26 13
9 91 €5 85 o 59 59 61 55 3 2
2140 190} 1508 1055 1020 1268 1268 1458 1268 1548 2004
23.5 2 - @ 22 o2 ez 22 2 23 21 23 |
250 200 150 175 250 150 150 175 150 175 200
20 10 15 3 15 10 8 15 5 8 10
Syrdnge  Syringe Syringe Syringe  Syringe Syringe  Syringe  Syringe  Syringe  Syringe Syringe
X <1 <1 £ £1 <1l w i L 1 £3° <1
50 ) 23 29 <1 <1 6 100 23 33 <1
25 - 16 15 <1 <3 2l - 29 10 23 <1
8 <1 7 e <1 <5 1 "2 1 6 <1
139.9 ., 212h,b 93.8 A 83.0 72.9 92,2 > 180 63.9 7. B3.
Eu.? sh.7 f;.g 5?.», -102.1 9.9 30.8 26.8 36.8 33.2 75.3
k3.3 - 51,9 33.0 95,0 0.6 L7.2 h2,6 b8 38.7 70.3
57.6 62,1, 65.5 70.0 1n1.6 8.9 50.1 51.2 £8.5 sh.9 79.5
11.5 b7 11.1 11,6 2.4 1Lk 10.6 10.5 12,6 11.8
1.3 .9 10,9 1.1 12.7 10.5 10.6 10.h 13.6 1.8
12,3 - - 1.8 “12.0 11,7 1.k 20.h 20.6 10,9 10,5
1.6 0.7 .2 X132 10.6 a7 1.2 10.6 11.7 11.5 11.3
16.5 16.8 16.2 26,0 15,3 .0 15.5 16.9 - - 16.8
15.% 15.4 15.8 1.9 a7 13.h 4. 16.7 -~ - -
L7 Iy k.5 L6 is.s 39.5 45 51 - - kg
k2.5 L6.5 h3.s Ls Lé.s 41,5 42,5 L7 - - -
1-200 <20 <20+ 20-50 < P20 < 20 <20 < a0 - 20-50 20-50
20-50  50-100 <20 . 50-100 <20 <20 < 20- 20-50 - - -
100 o3 Wb 57 21 €5 70 66 - 55 60
63 107 L8 < b7 50 (2] - 70 L9 - - -
. 31 = > o
5 W] /2 2 4w, 3 6 1 vk 11
1235 1000 936 3500 2000 ? 1500 1600
Good - * . .
Nome * Yone Hone lone None Nene Hone None Nione | Yone
8 L 2 1 5 5 5 - 5 5 2
2 L h 6 3 b 1. - 1 2 6
- - - - - - - 7 - - -

#Some "fnll feeling” in head during infusicl

32 N 13 1L i
i GRO-A i
B ARSI R M b S T D <55 T Y SR )
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© APPENDIX B

*REPORT ON ANTIHEMOPIILIC FACTIOR (HUMAN)
BY DR. GIIRKE )
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' ‘ ) 1 6
.5 vols% 24 hours posc infusion. The
r ion, fell to 20-50 mg%

~

to infusion, fell 3
h:b coglobin was 100 200 mg% pr

ricr to infus ,
Z& hours post infusion. The PIT was 139.9 ‘seconds prior to infusion
cand fell to 44,7 secoads immediately following infusion and was 57.6
segonds 24 houxs after Lafusion.

lect #2. 24 year old hemophiliszc weighing 150 . received 1,508
ts of AHF in 150 cc over a 15 minute period of Hi actor
activity rose to 23% immediately post infusio nours
fo;Lawinw infusion The PIT was 93.8 scconds prior to infus Lon, 4‘.9
seconds immediatély following and 65.5 seconds 24 hours after infusion.
His hemoglobin and %cmaLocr't remained essentially stable over the 24
hour period following infusion. ©No edverse reactions were noted,
24 year oid hemophiliac weighing 187 1bs., 1In addition
lia, he is under treatwment Ior idiopethic epilepsy with
32 mg 4 tid and mysoline 250 mg tid. He received
AMF in 175 cc fluid over a 5 minute period of time.
activity prior to infusion was- less than -1%, rose
tely after infusion and 1% activity et 24 hours. His
econds prior to infusion; 31.4 seconds immediately
seconds at 24 hours. His hematocrit remained stable
toglobin levels. No adverse reactions were noted

Subiect #4, A 25 year old hemophiliac weiching 185 1bs. received’
1,824 units in 200 cc fluild over a 15 minute period of time. His
factor VIII activity was less than 1% prior to infusion -and remained
at less than 17 throughout the study. His PTT was 88 seconds prior
o infusion and remained elevated at 102 seconds immediately following
infusion and 111.6 24 hours later. No adverse side effects were
noted, His hemoglob anad hemauOCTlL remained stable,
26 year old hemophiliac weighing 130 1b., received 1,268
in 150 cc f£luid over a 10 minute period of time. His
tivi*y was less than 1% priocr to infusion and remained
throughout the 24 hour period. His PTT was 72.9 seconds
crior € usion, 92.9 seconds immediately aftrer infusion and wa
3.9 se onds 24 nours pos; infusion.  His hemoglcobin and ﬁeﬂaLocht
remaine le as did his other laboratory work. No adverse side
gffects

were noted.

. " APCN0939

ARMOURO000147

ARMOO0000002_0025



17

Subject #6. 30 yvear oid hemophiliac weighing 130 1bs. received
1,268 units of AHF material in 150 cc £fluid over an 8 minute period
"of time. His factor VIII activity was.less than 1% prior to, 26%
immediately after and 1% 24 hours after infusion. His PTT was 92.2
seconds prior to, 38.8 seconds foliowing and 50.1 seconds after
infusi is hematocrit was 45 is% p o and 42.5 24 hours
No acdverse side not
15 year old hemophil
cr VIII material in
e. Factor VIII acti
fter and 1% 24 hours
to infusion, 36.8 s
urs after infusion.
Subijec 6 year old hemophiliac weighing 160 1b. received 1,548
unit r VIIT material in 175 cc £luid over an 8 minute period
of factor VIII activity was less than 1% prior to infusion,
53% v after and 6% at 24 hours. His PIT was.9%7.9 seconds p:lor
o 3.6 seconds immediately after, 54.9 seconds 24 hours
pos No adverse side effects were noted. :
Subdect #9. 13 year old hemophiliac weighing 200 1bs. received 2,064
units of factor VIII materizl in 200 ce £luid over & 10 minute period
of time. His fector VIII ectivity was less than 1% prior to .Infusion
and did not rise above this level throughout the 24 hour study period.
‘His PTT was 83.9 seconds prior to inZusion, 75.7 immediately after
and 71.5 seconds at 24 hours. ©No adverse reactions were noted.
Subiect #10. 35 year old hemophilizc weighing 200 1bs received
1.9C4 units AHF in 200 cc fluid over 2 10 minute period of time.
His factor VI ctivity was less than 1% immediately prior to infusion
8% after Infusion and 1% at 24 hours The patient complained of a
21l feeling' in his heed during infusion, but no other difficulties
ncounteread. iis fematocrit prior to infusion was 49 wvol7 and
2 ater., The haptoglobin level was less than 20 mg%
i was 50-100 mg% at 24 hours.

t ear 0ld hemophilizc weighing 140 1bs received 1 39
of factor VIII in 125 cc of fluid over a 5 minute pericd of time.
patient is taking Potaba 18 capsules per day (500 mg EGCh> 'is
x VIIL activity was less than 1% prior to infusion, 26% immediately
and 7% 24 hours leter. His PTT was 94.3 seconds prior to
on, 48.9 seconds immediately after and 59.4 &t 24 hours. Hi
cY¥it.was 44 vols% prior to infusion and was 41, 0ls% 24 hours lat

arke, M.D.

ructor, Internal Meaxglne
Michigan Medical Center
chigan
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RMOUR PHARMACEUTICAL -- Report on Antihemophilic Factor (Human)
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cilency). & dose of 10 units
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Studies were obtained to assess the Factor VIII activity and any
possible side effects. The laboratory measurements included antihemophili
factor activity (Factor VIII), partial thromboplastin time, prothrombin

. time, hemoglobin, hematocrit, serum trensanimase and serum haptoglobin.
Two of the boys attained levels of 100% Factor VIIL activity
diately following injection of the antihemophilic factor. ALl of
< boys had returned to 1% factor activity or less at the end of
z& hours. One patient was noted to have an inhibitor to Factor VIIT
end failed to show any increase in his Factor VIII activity either
immediately or Z hours after infusion. There were no significant
worma L1 s noted in the other leboratory studies. Several of the
ad lecreased haptoglobin level prior to infusion and these-
ed 24 hours after infusion. There were no significant
globin or hematocrit levels 24 hours after infusion.

00 1b. hemophiliac received 2,080 units of
over-a 15 to 20 ﬂinute period. There was no
Factor VIII activity nor was there any decrease
fin time at any time following infusion. This

n inhibitor to Factor VIII.

‘h

Subject #i3. 19 jr. old 140 1b. hemcphiliac racelved l ,640 units of AWF
in 160 cc f£luid over 7 minutes via syringe injection. Hls Factor VIII
activity rose to 33% from a pre-treatment level of less than 1% . His
partial thromboplastin time fell from a pre-treatment level of greater

AP000941
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minttes to a2 level of 35.7 seconds immediately after infusion.
hours his Factor VILI activity was less than 1% and the partial
plastin time had risen to 51.8 seconds. His hemoglobin and
rit as well as his haptoglobin levels remained StaDLe,ro~ the
s following infusicwm. The patient. hizd wo subjective difficulties
e infusion '
Subject #14. 31 yr. old 125 1b. hemophiliac received 1,248 units of
facto 11 material in 150 cc over 15 minutes through a syringe, His
Factor VIII activity just prior to infusion.was 1% and his partial
thromboplastin time 61.6 seconds. Immediately after infusion his
Factor VIII activity was 100% and his partial thromboplastin time was
32 seconds At 24 hours his Factor VIII activity had fallien to 1% and
his partial thromboplastin time had risen 57.2 seconds. There were
no changes in his hematocrit or hemoglobin levels. ie had no subjective
complaints,
Subject #15. 30 yr. old 135 1b. hemophiliac received 1,458 units in
%50 ecc of fluid ovex 15 minutes through a syringe. His pre-treatment
wevel of Factor VIII was less than 1%, his partial thromboplastin time
had fallen to 26.8 seconds. Twnety-four hours after infusion his
Tactor VIII activity was 1% and his partial thromboplastin time had
risen to 51.Z scconds. There were no changes in his hemoglobin and
hematocrit levels. The patient had no subjective complaints.
GRO-C
Charles F. Gehrke, M.D,.
. Ciinical Instructor
:1t;”ﬂal Medicine .
University of Michigan Medical Cent
Ann Arbor, Michigan
January 25, 1972
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(B) Zvaiuation of AL-1067 by Dr. Lazerson
- Dr. Lazerson conducted 17 trials in 13 patients
ébﬁo 26 vears and in weight from 19 to 70 Kgs.
and most of them

self~administration conducted by the Hemophilia Serv

Hospital at Stanford.

ranging in age from

A1l were patients with

‘are involved in a program of

ice, Children's

Cryoprecipitate, prepared by several blood banks

in the area, is the product generally used in the program but concen-
trates of antihemophilic factor are available to each patient for

T Fa

emergency purposes or for use whe

AL~-1087 was_e?aluated for its effectiveness in
Factor VIII following.admini

oer kilogram of body weight. During the first eight

were drawn immediately and every hour for the first

administration of AL-1067. A 24~hour post-infusion

taken. . Factor VIII levels were determined by the me
Robinson {(Brit. J. Haemat. 5:17, 1959), employing a
based on values obtained from & pool of normal human

[}

termined. Uader th

range is 25-45 seconds., The coagul

e

TNa-
.

conducted by Judith Pool, Dept. of Medicine, Sta

Patients were observed for possible side effects and

ments were tal frequently.

body temperature measure

Is, when the inve

In later tria stigator was sat
and efficacy considerations, measurements were limit

n the patient is away from home.

increasing the cir-

stration of about 20 units

trials, samples
four hours after
sample was also

thod of Pool and
referencehéurVe‘
plasma. fartial

¢ conditions of this
ation tests were

nford University.

blood pressure and
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4
have a low level of Factor VIII inhibitor. Twe patlents,iero.
N La

knowa to

e patient was hospitalized and was receiving cryo-

synovectomy while th
precipitate and epsilon amino caproic acid {Amicar) 3 gm. every six hours.
The patient received tenm uaits of cryoprecipitate again 15 hours after
£1-1067. The infusions of cryoprecipitate account for the elevated

" Ractor VIII levels- in the initial and post-Rx samples; Later, when

‘were relieved

AL-1067 was again infused nti eveloped hives whi

.

mg. This was the only side effect

reported in comnnect 71t ! of AL-1067.

Dr. lazerson was well satisfied with the performance of AL-1067.  He:

Ixs

and his associates were particularly well impressed with its ease of recon-

stitition and the clarity of the reconstituted solution. Data are sum-
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(CJ Evaluation of AL-1067 by Dr. Hounig

ophilia presenting themsecives to the
irthrosis were the subjects of this

age from 3 to 14 years (wmean age: 9)

93

(mean body weight: 32 Kg.) received
LL~-1057. One patient received a second infusion of AL-1067 two weeks

he first. A seccond patient received four doses in an effort. to

Factor VIII Ilevels were made before and imme=-
1 travenous administration of Factor VIII ;nd; in most
£ twegty four:hours. Results as shown in Table IV indi-
losages of AL-1067 were effective in’the treatment of hemar-
throses as judged clinically and as demonstrated by improvements in

circulating levels of Factor VIII. Adverse effects were minimal.

cr

ievels were increased immediately after infusion and exceeded

range (150-400 mg.%) in three patients. At twenty-four ‘hours

ng
levels had returned to or below initial values. Determinations of

£ibrinogen were made by the method of Ratnoff and Maizel, J. Lab. Clin.

of hemolysis

were clear. 1In the seventh, difficulty in controlling hemorrhage

{epistaxis) made evaluation of benefit less certaim. Ia the opinion of

s-entirely satisfactory as a con=~

AP000946 -

ARMOURO000154

ARMOO0000002_0032



Ly6000dY

.

) . . TABLE IV

, RESULYS OF CLINICGAL STUDY OF AL-1067 (DR, HOIIG)

Potient . : GRO-A :
Date of Triel - . B O M - 1 S =5 N -G MM = 5T 3 MR V2 ] 7% NN V=% P M 5% (o N V< 00 R V-5 2 )
Age - 7 7 7 hL 1k ) { 9 - 9 3 . 3
Wb, (Kg.) 20 . 20 2y N .64 T2 T30 30 16 16

KEF Units 560 560 560 1120 1300 562 935 .93 3% 37k
u/fig. . 28 28 2y 25 20 21 31 31 2k ek
Volume, wl, 75 75 V& 150 175 75 T I T 50 5C
Infuzion Time, Min, 15 - 10 10 15 10 10 L [ 20 15

Vi Syringe Syringe Syringe Syringe - Syringe  Syringe Syringe Syringe Syr Syringe

Hospitel or O,P, OP or cP . op or 1® ip i op

Fester VIII, ¢, In. <1 . o<a <3 . «®i 1.8 3.7 <1 P <1

- s Imm, 35 Lg 65 ) 25 s 50 . 52 65 2% o
. , 2 hr, . - - - - - - - - 23 @
; y 24 hr, 1 2l .- 7 26 L d = £ “
y T2 ke, - - C - - C - - - - <2 -
PP, Time (Sce.), In. 103.5 1k 110.0 o7 163.5 93.0 96.5 67.7 15k .2 -
" , Imm, . . 46,5 L8.7 53.6 - 46,8 65.0 61.5 75.0 50.5 60.9 -
a , 2 he, - - - - - - - - 47.9 -
9 , 24 he, 59.0 62,0 - 69.5 53.4 80.0 67.7 51.2 71.0 - '
" 278 hps - - - - - - - - - 809 - -
° A e [yl
1 ) H
Pro. Time {Sec.), In. 12,7/11.0  1n.h/10.h - 22,2/10,5 12,0/10.0 2047204 13.0/12.0  21.5/10.5 11.5/10.9  11.9/10.h -
: , ;«}:r . 32,9/11.0  11,7/10.% 13.7/20.5 12.7/11.0  1.k/10k 13.0/12.0  21.5/10.5 11.5/10.9 1’221’8}1 -
’ r. - - - - - - - - .9f1e, -
" , 24 hr, 12.0/11.0 12.4/10.9 - 11.7/10.5 10.9/10.9 13.k/211.0 11.5/10.9 11,2/10.5 1.1.5'/10.7 -
" , T2 hr, - - - - . - - - - 10.5/10.5 -
Fibrinogen, ng.%, In. L2y " 2gh 468 306, - 283 - - 900 - 235 -
d » Inog, 396 L1 732 L2k 376 - 1028 - 328 -
" ©, 2k he, £16 300 = 236 3l - 78 = 3% - -

Frection I, In. 1.8 i i 1.5 - - % - 0.9 -

o Irmi, - 1.9 &l 2.0 - - - - 13 -

E , 24 hr, B 3 - - - - - - - 1.2 -
Inbivitor, In. Neg. Neg. - Neg. . Neg. - o - lies . - :
Clintcal Response Imp, - Tmp, . Tmo, Inmp. ’ Inp, Trp. Irmp. Inmp, - ® *
Adverse Effects None None .. None ;{one None None Hone Hone None - None
AL-2057: Viaels . o . . s ¥

1ct ¥h93229 . 3 3 3 s 6 N 3 5 5 2 2
#Tatienticroat Apmroximately 75 units AIIF lost due to infusion diffiewlty 12/17/71. . 5
B ' Propiylectic treatment repeated every three days to conilrol severe recurrent epistexis, Some Srprovement noted after fourth N
treatment. B
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which i eventually iolen down (o gluamice

NIRUN
presence of

acidy formi ard annoma, The
methvlhistidine in the blood and urine of the 2 pa-
tients fmplics that this metabolic pathway for histidine

We have no datit on the children's histanine

.H'ill

s apen,

metaholisi,
by o deficieney ol either histidine a-deaminase or
phenylketonuria, one

urocanase. Dy analogy with
expeet not only increased amounts of the amino

alawother abnormal metabolites

wonld
aciid in the urine but
One of these mny well be vesponsible Tor the false:
positive tests with the veagent stips and with ferric
chiloride, but its identity has not been established.
With the present data, one can only specitlaie on
The patients are

the genetie aspeets of this disorder,
sibs. Neither parent has a gross distirbance of histi-
dine metabolisim, Uhis suggests that if the anomaly 1s
an inborn ervor of metabolism, it is transmitted as a
Yecessive, The mother’s blood and urinary histidine
h'\'vk however, were at the upper limit of normal.
Preliminary chiromatographic study of the urine of the
other memhers of the fanuly _xm[unl(‘s_thnl 5 have a
slight increase of histidine in the urine. Four out of
these 5 arve female. “Tlhiese findings, if confirmed, sug-
west that a mild distwrbance of histidine mcetabolisin
may be demonstrable in the fanale he cterozygote.
tidine metab-
is not clear.

The relation between the abpormal his

olism and the speech defect in Gase 1
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The present findings conld be explained”

ALUIGING, CAne 8,

These ehildien will hewatehed withi gaeat interest,
Tl present findings elearly show thit the dingnasis of
]nn'n\'ll\( wnurin should not he ow 1(14' on the results of

urinalysis alone,
Suamany

The investigation ol an assmned case of ])':u'nyl'
ketonuria brought to light 2 sibs who had consistently
raised blood levels of histidine and exercted lurge
amounts of histidine in the urine. The findings sug-
gested that bath patients have an inborn crror of his-

i(..nv metiabolisin,

We are indebted to De. Jo DL Bailey for referring Case |

to us.
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PROGRESS

CLASSIC HEMOPHILIA: THE USE OF FIBRINOGEN RICH IN
VIII TOR HEMORRHAGE AND FOR SURGERY*

CampepeL W, McMinean, M.D.7 Lours K. Diaxionn, M.D.,i anp Doucrtas M. SURGENOR, Pi1r.ID.§

BOSTON

ALASSIC hemophiling comprising about 30 per cent
o af the Leritable congulavon disorders, is chavac-
terized by a hiemostatic (lcfrtct largely attributed to
deficiency ol" a clot-promoting principle in the fresh
plasia of aflected persons. This principle, popularly

known as AHG (anthamnophilic globulin) o AIT
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assaciate

(.muln‘mopmhc {actor) and ofliciaily known as fuctor
VI, is quantitatvely related to thrambaplastin gen-
cration i vitro and to hemastatic efliciency in vivo,
Restoration of plasma factor VIIT activity to a clini-
cally useful extent is generally accepted as the rational
foundation o the specific therapy ol classic hemo-
philia.

In most cases of classic iemophilia factor VIIT de-
ficiency appears to stem [vom isipaired syathesis of
this principle,
shown to effect a predictable, quantitative increase in
plasma factor VIIT activity.? ITowever, in oceasional
patients deficient synthiesis of factor VIIT may he com-
plicated by excessive production of an ill defined in-
hibilor of factor VIIL® Such persons are vawiably
resistant to conventional replacement therapy.
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and veplaceient therapy has heen |
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Factor VU veplacement therapy of classic henso-

philia has Tgely consisted of the intravenous in-
fucion of fiesh normal homan plsoa,s Although
sound and uselnl in this regard, plasma infusion s
aot free from occasional complications, aud at hest
itis not an ellicient source of factor VI Specifienlly,

CFIBRINOGEN IN HEMOPHILIA “ MeMILLAN BT Al ’ 2

the inerement in plasma factor VIT activity that ean -

be elfected by fresh plasma therapy is hmited by the
pluana that ean be salely infused. Such
are suflicient for management of most en-

vohune. of
merements
soft-t

e hemorrhages but do not ensurve
replacement i the event of major travmatic

("(l‘\l‘li
adequ

Tace wounds,
like

ar surgical su

Factor N,
factors, has proved o be
definitive isolation remams

of the other coagulation
an clusive principle, and
to be achieved, ITowever,
the concentraton of (his

maost

progress s being made in
factor through physicochemical fractionation methods
applied (o human and animal plsma.

A previous report has deseribed the use of a com-
mercially available fbvinngen fraction rich in lactor
NI derive om fraction T of Coln and his as-
socintes,” for physielogic studics of clinically” stable
persons with classic hemophilin.' ” Other currently
available iibrinegen  preparations that were tested
lached factor VITT activity, These findings will be dis-
cussed in detail in a subsequent comuunication.® The
purpose of this yeport Is to deseribe faurther applica-
ton of this fracton to the management of a varicty
of patients with classic hemophilia presenting spon-

tancous hemorrhage or undergoing surgery.

MaTeriat. aNp Mernoos

Subjects

The subjects of this report are 15 patients who were
admitted to the Children's TTospital Medical Center
or. in 1 ease, to the Peter Bent Brigham THospital
between March, 19590 and Deceniber, 1960, All were
vnosis of

males, in cach of whom a conclusive
classic hemophilia was established by an appropriate

Trary and by dunonstrable single deficiency  of
_sma factor VI activity.

Three members of this group variously exhibited
n vitro and in vivo resistance o the clot-promoting
clfect of all availible materials containing this princi-
e Two of these patients, for whom [resh whole-
lond exchange transfusions were performed, will be
sriefly cited in this veport and desevibed more fully
na sihsequent repor®

1
i
!
i

Therapeutic Material

The hbrinogen {raction rich in factor VIIT¥* (here-
after referred 6 as fraction 1) administered to these
patients was conunercially prepared {vom fresh, nor-

o the edimation of plavna factor VU acdvity afeer infusion of
feacvion 1 the solume of fraction 1 eoald e dctested in view of its low
{abowt 1/7 total protein of an cqual velane of

AbFe + 100 P/V,

total peatein cantent
plasma), Thus, after infusion of fraction I, NHEF,

packaged in units eacl containing

N } .
mal hunan plasma by an ethanol-water Nactiona-
tion process, passed thvongh chiriflying and stevilishg
filter pads, iradiated with ultraviolet Tight and dijed
from the frozen state. The completed prodiet was
2 el of 85 per

cent clottable protein, The Tactor VT activity ey
unit of individual Jots tested was the equivilent of
130 to 200 miz of fresh plastoa. inean activity heing
equivalent o 2000l of [iesh plasma® The final unit
tis contained the fuctor VITT activity of about 200
mk of fiesh plasma and the totad prowin content of
about 30 il of plasma, a sevenfold coucentrtion of
factor VIIT and protein as compared (o native plisna,
The material was found to he very stable in the diied
state. Ilach unit was reconstituled with an accom-
panving 200 mib of distilled water for injection and
administered intravenously through a standard filier,

The infusion tme per unic vavied from ten to thiny
minutes, fificen minutes being modal. )

The quantity and frequency of intravenons infusion
of the reconstituted fraction was based on the range
of plasma factor VIIT activity desived. The quantity
necessary for a given level of activity in a given patient
could be uscfully approximated by the [ollowing

formulation:

AHF, =

where  AHF, = postinfusion plasma factor V1]

activity, Ce normal )

AT, = preinfusion plasma factor VIT1 ac-
Uvity, 76 normal

Y = requived [resh plasma, wl

(2 g of fraction T = <2200
ml. fresh plasma depending on ot
uscd)

A% = approximate plasma volume, il

(50 ml per kilogram of bady
welghity,

Fracton T was administered o patients withon
evidenee of Liemarrhage at intervals of twelve (o
twenty-four hours in amost cases. The basis for s
timing, demonsiably satislactory fn the majority of
cases, was the repeated finding in clinicaily stable
hemophiliac patients not resistant o replacenient
therapy of a plasma factor VII[ half time ol ten to
fifteen howrs,

Viethods

- Before” institution of therapy  the following tests
tablishing a delmitive

were variously utilized for e
diagnosis of classic hemophi

Whole-blood clotting time in untecoted and <ili-
canized glass tubes. Clotting timies of venous Blond
were determined by a maodificadion of the method

tSupplied for investication by Mereh Sharp aod Dihie Rewarcd,
Laberatorics, ‘Division of Metek and Company, Tocoeporated,
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of Lae and White Alter a0 clean venepunciure
with a Mecanne or 20-pange, antreated needle, the
mitial LSl of blood was added to 0.5 milds of 001-
mohn sadimm oxalate ((or subsequent use as a
sonree of Irl:nxinl;\‘»: 10 ml of blood was next carve-
fully deiwn into a hiesh plastie syvinge® and 2l
of 4 sunphe was then introdueed into cach of 4
clean, div glass tubes, 13 by 100 i, 2 of which
were untreated and 2 silicanised, ("The remaining

2 mlowas teansferred to o clean, dey unwreated glass
tube of the same dimensions and left undisturbed
for one hour for measurcment of residual serum
prothrombin ax deseribed below under prothrombin
consumption.t Al tubes were promptly transferred
w a 377C water hath, One of the untreated and
I of the siliconized tubes were then tlted ap-
proximately -13% at one-minute intervals until the
tubes could be inverted without loss of bload.” The
sme procedure was then followed with the 2 re-
maining  (and  previously  undisturbed)  clotting-

time tubes, Final results were expressed. as 2. clot-

tng thues in untreated glass and 2 clotting tnies in
siliconized glass.  (The normal range {or whole-
hlood clotting time in untreated glass s five to
fificen minutes, and that in siliconized glass filtcen
w thirty-ve niinutes))

One-stags “prothrombin™ lime. The test of
Quick® was performed in duplicate on oxalated
plasina smnples with the use of conmercial rabbit
braint as thromboplastin (the normal range s
t\\'('I\'(' o seventeen ,Q(‘(‘()”(,’,\'],

Plasma prolhronthin activily. A one-stage method
for assay of protlrombin activity was performed
according to  Alexander’s”  modification of the
Owren™ wmethod (the normal range s 60 to 120
per cent of normal).

Sixty-minute fprothrombin conswm ption. "I'o 2 il
of whole bload was added. after one hour of incu-
bhation at 37°CL, 0.2 mbl of O.t-moln sodinm
citrite. Serum was obtained Tromy this sample after
ceentrifugation for two o fowr minutes at 2000
rpai i room temperature, Protdirombin activity
in this serain was determined by the method de-
sevibed above for assav of plasma prothrombin ac-
Jtivity. Protiwombin consmmption was determined
by usc of values [or plasma and serum activities in

the following calculation:

m prothrombin (%) <

rombin
plasma prothrombin (9F)
L~ prothrombin consumption (normal range, 80

o=
w0 100% consumed ).

Plasma factor V activity. A onc-stage method {or
assay of factor V in samples of oxalated or citrated
°TOMAQG Dispesable Syrinke, Awmerican Ifospital Corporation, Evana-

ton, llineis,
tAvailable from Dilco Laburatarics, Detroit, Michigao.
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plaste was performed according o the method of
Lited

Owren™ an appropriately aged, nonmal, ox:
plasiicwith @ Quick tme of fifty (o seventy seconds
heing used as substente (the norpal range s 60
120 per cent of novinal).

Nasma factor T'11-N complex actizity. A one-
stage meihod for assay of the factor VI-N complex
in samples of oxalated or citrated plasma was per-
{farined according 1o the method of Guwren," a
Seitz-filtered oxalinted bovine plasina being used as
substrate (the normal range is 60 to 120 per cent
of normal).

Plasma partial thiromboplasin time. "The partial

thromboplastin time o oxalated ar cittated plastia
!

-sampies was determined according to the method of

Langdell, Wagner and Brinkhoue ™ madified by the
use of a [:10,000 dilntion of connnercial rabbit
brain (Difca) in physiolagic saline solution as a
partial thromboplastin (e nomal range is cighty
to one hundred and twenty seconds),
Lhromboplastin-genciation dext, “The method of
Bigas and Douglas™ \was cartied out with the Tol-
lowing modilications: a salution of a phospholipid
mixture derived from soybeanst {25 mg. per 100
wl. of physiologic saline solution) was used as a
platelet substitute: hnidazole buller, prepared ac-
cording o Biges and Maclarlane,”™ was used for
dilution of adsorbed plasma and aged seram samples
(the norimal vange is amininunn substate cloning
tue of seven to ten seconds within fourminntes sy,

LPlasma fibrinogen. Plasma fihvinogen was meas- -

ured according to the methad of Ramoll and:
Menzie'' (the novnad range is 175 o 15 g, per
100 wil. of plasnia).

Bleeding time. Bleeding thme was determined
by a madification of the methad deseribed by Tvy
T wo stabs, about 2.5 o apart,

and his associiles
were made on the volar surlace of the forearm, a
blood-pressure cufl’ having heen secured (o the
smne arm and inflated 1o 10 mm. of nn-}wwy. The
stabs were made awith a0 VIND sterile-disposable
blood Taneet.§ The shied blood was bloted
thirty-second intervals with Whaunan Noo | Gler
sation of

paper. The end point was taken as oo
bleeding from the stab wonnd exhibiting longer
duration of bleeding (the noral range is two (o
ten ninutes) .

Assay of plasme factar 111 actizity. Factor \ITT
activity in an unknown sample of oxalated plasia
adsorbed with bavium sullate was quantitated by

serial thromboplastin-gencration teste in which di-

lutions of unknown and standard plasini were com-
pared. This method was based ou the principles

sin the form of Tnosithin, Associated Concentrates, Wooedlnde, Long

Island, New York,

fAvailable. from /\:3xrrirnyl Cyanamik Company.” Swigical Praduers

Division, New York Gity.
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voof Biggs, Eveling and

of the facter NVHT \
Rivhards™ The determined activity of an unknown
plasia was expressed as pereentage of the normal
stundarde taken as 100 per cent,

Reacents. Standard plasma was obtained from
an adule male donor whose plasma Tactor VI ac-
tivity was modal with respect (o plasma activitios
of more than 10 other normal personsy 9 mil of
whole blood was added o I ml of O.1-moelar
sodinm axalate, and the plasain was separated afer
centrifugation for ten minutes at 57C0 at 1500 ropan.
The plasma was added to barivm suifate (0.1 g
of barium sulfate per I ml of plasma), and the
mixture shaken in 3TC. far twenty minutes with an
astomatic test=tube shaker, and cenwifuged for
fifteen minutes at 3°C..at 3000 ypan. The
supernatant adsorhed plasma was frozen at —207C.
i 0.2-ml aliquots suflicient for two or three weeks
of ordinary use.” These were thawed singly as
needed before testing, diluted as deseribed below
with imidazole bufler prepared according to Biggs
and Macfarlane®®

Unknown plasma was processed in the same man-
ner as the standird plasima and was éither tested
within one howr of adsorption and centrifugation or
[rozen alter adsorption and tested subsequently.

Normal seram, pooled from 3 standavd normal
donors and aged at room temperature for twelve (o
twentv=four hours, was [rozen i 0.2-ml wiquots at

2006, These were thawed singly as desired,
dilated 1:20 with imidazole buller and allowed to
standd at room temperature for at fcast two hours
before use in testing,

Citrated plasma from a patient with severe,
classic hemophifin was adsorbed with aluminum
hydroxide, demonstrably free fram clot-inhibiting
clicets (as deseribed helow) and used as a sonree of
fuctor NV Fresh adsovbed plasima fromn a standard
hemophilic donor was frozen at =-20°CL in 0.2-nl
aliquots, thawed singly as needed. diluted 1:20 with
midazole huiler betore use in testing and kept in a
melting-ice bath throughaut nspe.

The phosphotipid mixture derived from sovhenns,
referred to above (25 g, per 100 ml of physiolagic
saline solutiond, was used as a platelet substtute.
Aliguots of 3 to 5l caclywere frozen at - 207°C
thawed singlyv as needed and kept at room tempera-

twre throughout testing,

An aqueons solution of  0.025-nolar ealeinm
ehilotide was used {or recaleification in all stages of
testing and was kept at 377C

Novmal plelet-poor citvited plasma was ob-
timed from the Children’s Hospital Moedieal Center
Bload Bank, devived fram the preparation of {resh-
frozen  plasma. This plsna was divided  into

FIBRINOGEN IN HTEMOPIHLIA - MeMILLAN BT AL Y

alicuots of 3 to 5 b, stored at - 207°C (hawed

singly as needed and used as substrate in the second
stage of the thromboplastin-generation (ests,

st procedine. A Treshly thawed O.2:a00, aliquol
of standard adsorbed plasma was dilated 125 by
the addition of 0.8 mil of imidazole bulfer. With o
sevies of 7 glass tubes, 13 by 100 i, cach cone
taining 0.2 1l of buffer, consecutive doubling di-
hitions of the inttial 115 dilntion of the stan."aid
plasima were gnepared = - for exiunples 1010, 120,
140, 1800 12160 and 1:320 and a bafler contrnl,
These dilutions were kept in meling jce. Unknown
adsarbecd plasima was processed at the sine tine
and in the same manner.

A thromboplastin-generating mixtive was eonn-
pleted by the addition, to the 0.2 il of adsorhed
plasimain a given tube, of the following ingredients:
0.2 milof diluted. aged normal serum: 0.2 il of
diluted, adsorbed hemophilic plasma: 0.2l of
the saybean-derived phospholipid In solution: i
0.2 ml. of 0.025-molar, calcimu chlovide. A throm-
boplastin-generation test was completed by the ad-
dition, ai onc-minute intervais. of 0.1 il of the
mcubation wixture followed by 0.1 il of substrate
piasima, to Q.1 il of 0.025-mole calcium ehloside.
Two stop watches were needed for each et tie
first for tining of incubation upon initial addition
of caleium ehloride (Stage 11, and the second for
tining of substrate plasna clot fonnation upon
addition of substrate plasma to the mixtore of cal-
cinn chioride and the incubation-mixtare aliquot
(Stage 2). The end point in each test was the
minimum substrate elotting time, usually reached
within two to five minutes of incubatian,

In the manner desenhed  above, conseontive
thromboplastin-generation tests were performed,
standard and unknown adsarbed plasina available
in awide vange of dilutions being used, Ta practice,
usually b dilitions of the standard (100 1:80.
FEG0 and 1:3200 and at feast 20 dilutions of the un-
known were tested in parallel series for comparison,
Once wsting was actually hegun, assav of an un-
known plasma (representing 6 to 8 thrarboplastin.
generation tests) required thirty to sixty minutes for
completion. ;

Caleulation of plavma factor VI acticity, Dur.
ing the perind of this study, satisfactory reprodii-
bility of minimmn substrate clotting Hoes i relas
don to dilutions of stndard plasima was obtained
(Table 110 On the basis of this relation a standand
curve could l)u constructed to which dilations of -
known plasmia could be velerred Jor quantitation of
factor NHIT activity (Fig 1V, The resalt was eal-
culated from dilutions of known and snknown ad-
that i,

sovhed plasina having the same detivity -

Apooogf!‘
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producing the same minimnnn substrade clotting

tnie:
o al of unkuown plasna dilution X 100 =
woral of andard plavma dilution
fastor V111 S normal
The mrean factor VI activity of the unknown

Activity,

plasma was the average of the results caleulated.

Taner i: Reswlicof Sevial Thrambaplastin-Generation Tests.®

Mo SERSTRATE Incunarion Tk
Crorrve T
.

Duvaox
Yo, Prin,

Standard alearhied plaona:

Qe
o n
Hih
JERRRS!

Sulier contiol

r umdm] u-f-uu-- enmve used in assay of ;nlunn factor VUHT activ-
Tty of woknows adserhed plaana sanpics, dilntons of standard plotied
againet corresponding minhmum substrate clotiing times on coubic-inga-

nithmic paper.
from the various dilutions tested,  Agrecinent of
results within 20 per cent of the mean was regarded
as satisfactory. Plasma- factor VIII determinations
on more than 20 nonal subjects over a given time
<howed values ranging from 50 o 180 per cent of
e standand, Towever, separation of activities
above 30 per cent was inherently vosadisfactory be-
cause of disproportionate eifeet on caleulated factor
VITT activity of insignilicant changes of the mini-
Ou the other Tiand,
critical

nun .\\l]l\“.l((' L’I()l“’“g lil“".
separation of activities in the partenlarly
range of O to 50 per cent was quite satis{actory,
readering the assay 2 uselul guide to therapy. (()l
miterest in these regards was the finding of un-
mistakably high plasima factor VIIT activily — more
than 200 per cent of the standard = in 5 randemly
tested paticats with thrombocytopenia and | femala
tested in the thivd trimester of a normal pregnancy.)

Activity of plesma factor 17T inhibitor. Gross

assessinent of plasna clol-inhibiting activity, as-
sumned (o he directed against factar VIIIT en-
countered ina patient known (o have  classic

Liemophilin with a normal Quick time, was carried
out by mixture of normal and abnormal ingredients
in prothrombin-consumption and thrombaplastin-
generation tests, Fhese wests were adapted as fol-
lonvs [rona the methods deseribed above.

In the prothiombin constumption test, the addi:
ml of fresh. normal oxalated plasma
of freshly

tion of (]
acdsorbed with barinme sulfate 1o 2 mi.
shed abnormal blood produced no sienilicant -
pravement insixty minutes” prothrombin consump-
as compered with a carresponding sample to
saline solution was

tion
which 0.1 ml. of physiologic

THE NEW ENGLAND JOURNAL OF MEDICGINT

plasma
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added.
shed Blood of patienis with s
out clot-inhibiting aetivity
thrombin consmmption in the sample with added
noral pi;mn'\ and, as expected, poor or absent
consumpiion in the mmpl(' with added saline sali-
This procedure was found to e dependable

vere hemophilia with-

revealed normal pro-

ton.
for assessing activity of factor VI inlubitor in
vitro, A .

The additien of undiluted aboormal oxalated
plasina adsorbed with havian sulfate to a nonnal

thromboplastin-generating mixture, recaleifivd with
0.05-molar caicium chloride an(] tested after ten
minutes’ incubation at. 377°CL, reduced
plastin generation as cmnpn.rrl with the effect of
ccontrols (saline solution, normal adsorbed plasma
and inhibitor-free adsobed  hemophilic plasma)
added to similar mixtures, all tested in serial fash-
ion. This test tended to be diflicult to reproduce
and was never relied upon exclusively.

w0 =
o o
p
o -
15
0~
i N T T L
10 1160 1o 1078 10
AD0TPED TLASYA DIUITIONG
G Unknovn adaorbed plasma

Oy Standant adsorhat r]g!ﬂ.

Ficurr 1. Determination of Plasma'Factor VI Activity
in an Unkwoici Sample by Means of Reference 1o a Stand-
ard Gurne Keprecenting 100 rer Cent Acticity,

These data are laken [rom Cave 8. on the fijth dav after
appendectomy: 1:20 and [:80 dilutions of the unhusen
sample are cquivalent fnoacticity to 1280 and 1:320 dilutions
of the standard vespectively. The plasma facior N aclic-
ity of the wuhnown sample is therefore 25 per cent.

cal procedure the pa-

Defore initiaiion of any sy
tients responsiveness to replacement therapy
assessed by the effects of infusion of a given quantity
of fraction I. A quantitative increase in plasma
factor VI actvity was reganded as the most re-

evidener a

Was

AInstresis

liable
therapy (which would, of couse, render a major
surgical pracedure extremely hazardousy. Tn pa-
ticats being prepared for elective sureery. a twenty-
four-hour [actor VIIT twrnover study was carried
out after the preliminary infusion of [raction .
‘During therapy blood samples for™coagniation

studies were generally collected onee dailv and at

. AP000952

The application of this techiie 1o freshly

thromba-

ance to replacement

29

ARMOURO000160

ARMOO0000002_0038



Vol. Na. H

265

a given time in the therapeutic sequence.
U activity was assayed in all ssnples, and
Other

congulation factors and [unctions were variabiy ex-

factor \
plasima fibrinogen

amined as desived,

FIBRINOGEN 1IN

was measured inomost.

HEMOPHILIA -

Plasma

MeMILLAN BT

replacement therapy.
tion I undoubtedly was ¢
{ hematuria in 2 patients ((..m's Pand 2) and sup-
poried  uneventful
avthivotie knee (Case 8),
in both Cases

Al

surgical
Grass clearing of hrnatueia
and 2 occurred within sin howrs of

' 229 3 D

In these administration of frc.

sally related (o cessation ;

aspivation of o hem-

Peripheral Blood examinations were perfored as .
indicated by conveational henmatologic methods, In single 4-gm. infusions of fraction I, with concomitant :
. . , . . - . ye ‘
Tanwne 2. Therapeutic Uses of Fraction § in Classic [lemophilia. Marelin 1539, to December. 1960, )
P S P r—— — e s e e :
Chse Nou A Deassty Famroa VT Parsunsine Prose Surcreat Trrare Duexstion or iarLache Rpsary :
AGTIvITY LEN MENT MENT Turkaey
yeo e -
| 3 <l Tiematuria None \md. dose (- e, of Heaviee of henatneia within G I\f.
fraction 1) nr sinle dose
4 14 4 Hematuria None Sincle dowe (4 g, of Cleaging of Lematia within 6 hr. A
Traction 1) sinele dose !
3 2 <1 ”tnmrlhrnsis, left knee  Surgical aspiration 2days {{raction Tonlv)  Unecentinl resolution of hemare :
. . thrasy il
4 i 0 {+ factor VIIE Recurrent surface & None Frediswhele-blood exe Tr unil'"l rise i plavena factor H
inhibitar) soft-tissue hewor- chanee transfusion VI artivity, with diminishing '
rhace . transfition requirement | H
K] 19 <1 (#+ factor VIIE Soft-ticcne hemorrhage Nane Freshewhole-hload ra. Tranticot rice in ik i favtor
inhihitor) it face & neck change transusion . Y, With arreet of 1
1
G 9 12 Traumatic laceration Noue 3days (plasna) 4+ 7 Uneventiul hraline of wound only ‘
of chin doys ([raction 1) oncinstitation of fraction | ther- !
apy H
7 1 R <i Forcign body in esoph-  Esoplagorcapy 7 days {{raction I only) Unesentful operative & postojeras : :
agus tive conrse |
8 13 <i Appeadicitis Appeadectomy 13 days (ffaction T ventful aperative & pociopera- H
only) Ve rourse
9 4 6 Appendicitis Appendectomy i+ days (fraction T Uneventful oprrative & posinprra- .
. . only) Hae cnne
HS Dental absesses Diainage: extraction 10 dass {Traction 1 il n;wr;\li\’o' & pntoperas —
17 3 of 2 molars, onty ) . conig
06h ) Dental absnesses Diatnage; extraction 1day {Ireshieliozen Brick hemnchae: llnnn diately
. of 2 inolars, phiana) - elavs after operation, e
{lracvion | onlys tution ul frae lwn
i 0 I, TS
wiative dave
H i2 i Diatal abscess Dueninage; extraction 11 dave (frartion | Transient oozioe hetween 5th &
of 1 molar. ouly) Ini‘t ptve dave
12 <1 (2dayy) 2 Hemuperitoneum due Splencctomy Fresi-whale-hlood ex- established altee operas
to aviision of splenic change trawsdusion prompt couttol of hemo
pedicle -+ 12 days ({iae- thage v institution of replace-
tinn ) ment therapy.
13 9 6 - Phimosis Circumcision A4 days (Teaction T anlv)  Bleeding after initial cessation of
B . + Gdays (haetion | we aurse after
ouly) rehntitation of therapy,
14 64" 10 Birniga rectal polyp Excision of reetad 7 diys (Iracticn 1 oaly) Blevding alter initial ceaation of s
. polyp S+ O davs {oetion 1, theraps anternttent bleedine
fresh whole hlood & ey rewstitaion of thegaps o
fresh plasina) il phaso foctep A «H
avlhivits,
15 15 <1 Complications of pratal Splenectonyyspleno- 3 thays (feaction Teniv)  Descelopument of fad
hypectension venad shong: digae 3 « (Leesh stor o Sdpustogs |
vion of esophaeal \\hnlr it & Breshe !
VITICCS, frozen plasima! i
D atient at Peter Beat Brigham Hovpital, Loston,
J
selected cases osmatie [ragility of the red blood cells  elevation of plasia Factor VT activity o the range
was determined by the method of Dacie)® and  of 350 to 60 per cent. Both patients had received !
plasina hemoglobin by the method of Croshy and  {resh-lrozen plasima befose fraction 1 therapy, without I'
Furch.ts appaaent ellect on the hematurin, Whether a singie ,
infusion of Tactor V1T concentrate, calculated 1o
Rusvers o ‘ culaied e
praduce high levels of plomaa factor VITE activity,
The salient clinieal features of the subjects of this  will prove to suflice in the managenent of henatiaria
report, their presenting probics and the results of  remains to be secin. Nevertheless, the prompt contiol
therapy are sanmarized in Table 2, of hematuria in these caves strihinely contrasis with
previous experience. i which even prolonged  re.
Effccts of Fraction 1 in Management of Renal and  placement therapy with plasma has not been clearly .
Soft-Tissue Hemorrhage (Cases 1 to 5) e . AN . i =
) " cffective, presumnhly hecause of insullicient plasina
Fhree patients in this group were vesponsive (o Jactor VI activity achieved by such therapy,
)
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this group (Cases b and §) were  without complicating hr‘mm'rha";‘ hut the pmu'dl.n'
ssive replacement therapy utilizing  was  woderately  diffiealt. Accordin gly, fraction |

was continued for seven days to preclude hiemorrhagic
nthe course of adunnistered zlnm';my cven the wiole- complications after inslvumentation. Measured plas-
blood clotting time fn glass, which is veduced to nor- ma lactor VI activity varied between b and 30 pm:
5 per cont pmmm factor WIIT  eent during thermpy, utilizing one infusion of fraction

mal lmits by less than O
remiained  grossly  prolonged. Coagulation I daily for three days followed by single infusions on

unt

cction 1 fresh-frozen plasmaand fresh whole blood,

(x\n).
studics showed in both cases potent plasma clot-in-  the fifth and seventh days.
L . .
hibiting actvity allecting thmmlm)]Nm reneration . e
. N ! 5 (Lo he concluded)
and pmtm‘mnhm (“(‘hl\lll!l[)llﬁn. These pah(',nls re-
eived  fresh-whole-bDlood  exchange wans{usions for )
REVERENCES

tissue lu'nzm'rh;w(:, withe clinically

iprovemuent in hemo- 1 Peol, . G.. and Rebinsan, 1. Olie
S translucion procedures {or harmoph
SUASIS, acay for <\H(|il.|rnln|>hil clohalin, leit, Jo Harmat. S0, 19,
. 2. !h:.q CRL and Bidwell, Methoul for study of antibacmiophilic
. Ilvinh;,(nr( with relerence to six cases. Deite Jo Harmn,

intractable  soft-
clicetive, though tempara

ations on plasia hanking and
€ paticats usite Guantilator

cts of Fraction | in Management of Traumatic Epi-

ct al. Preparation and prn)nrrllﬁ of serum and plasma

sodes (Cases 6 and 7) 3.

. . ne proteine, IV, System for separation inte [ractions aof prowin amd

Fraction I was used in the management of a child iipaprotein components of lunloqnf.\l tissues and fuids. J. sm.
N Chem, Soe. 63430475, 10006

and Steele,
rcanophilia.

with mikl hemephilin (Case 6) in whom extensive 4. Surcenoe D, M., SMeXilan. @ W, Diamond, L. K
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9. Alexander, B One-stage methoct . for specilic peothrombin drlrr-

mophilia and in obstructive jauns
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10, Onnu P. A, New clotting factors. In Thantactions of the Fifih

ure acdequate factor. VIIT replacemient therapy,

(,mm.mu on liivod Clattine and_dllicd Pooblenms: January 21 dnd
cion I was instituted, and a pressure dressing was ¥

Ecited by [, 9%1} pp. New York: Josiah Macy,

:u\c(,\(mn, 1952, Pp. 92
tell, R. D, W \unrl, K. H

applicd to the chin alter evacuation of ali clot forma- 1 "“'.‘- nd Diinkhous, K. M. Effect of

. o antil mmmlnhc rnrror on one-<ta clotting ml-, i LS est
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peacedure. Jo Lob. & Clin. Mrd. 4

e . [
15 and 30 per cent during 12 Ry and Dovelas, NS, Thiombeplastin generation (est.
‘ tath. a9

was mainitained between
seven days of Lhcr;xp)r utilizing -+ g of [raction T 13, Biew, K., aned e i, . G, wman flood
Its Disurders,  Seeond wdition, e Oxfond: 1b

itially followed by 2 gm. -once daily therealter. 14, Ramalf, O, D, and Mensie, C. New method for_deierminatine of

i sl samplesof plasa. J. Lab. & Clin. Mrd. 37:

'I 11mg of the lesion progressed uncvent{ully
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B
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MEDICAL PROGRESS .

T

TREATMENT Or CLASSIC HEMOPHILIA: THE USE OF FIBRINOGEN RICH IN
FACTOR VIII FOR HEMORRHAGE AND FOR SURGELRY (Concluded)®

Caneapne W, MaMicean, MD.,7 Louis K. Diaxonn, M.D.,i ann Doucras M. SURGENOR, Pit.I).§

BCSTON

of Fraction 1 in Surgical Intervention (Cases The absence of significant hemorrhagic conplica-

tions in the cascs relerred to above was attributed
As applicd to the supportive management of pa-  to three major factors obtained in all: meticulous
surgical hemostasis; a plasma factor VIII activity of

tents with classic hemophilia undergoing various
cmergency and clective surgical procedures, fraction

T therapy was associated with a spectrum of cffects. Caze 13 (emarnie 7) kg)

Fraction I Lherapy anstituled  before and  ade- o e e T L e »
“qguately maintained after operation. In 2 cases of L L D L I L
appraddectomy (Cases 8 and 9) and 2 of dental },_l
extractions (Cases 10a and 11), the exclusive usc o ‘ g }

f fracdon 1 for replacement therapy supported un-  rewer v o | P
~entlul aperatve and postoperative phases. These LN P8 | f . |

cgical procedures progressed within clearly normal iy : ! t
limits with 1 exception (Casc 11), in which elective ! 'é ; ; ; ‘ * ‘ | ‘

1

xtraction of an abscessed molar in & patient with

Nira

mifd hemophilia was followed by minimal 00/111: ‘3 »
wransiently between the fifth and seventh postoperative Tghe ™4 ¢ ]“7 1 ]‘ I ) I I ’{ I s
claig 2 »
qays, E t 3 I I l = ! l
i
“From the Childien's Hogpital Medical Center and the Departinent H
of Pediatries, Harvand Medical Schiool, aud from the Protein Foundation, D e e
Supported by erants from the John A, Jlacford Poundation and {7 moiars)

.:m.w the Wunplhenuer Foundation and by gqrants (1122400, 312440, .
1463 awd 13499 from the National Institates of lealth, United  Juguaz 2. Record of Fraction I Administered and Resulting

Kt “ubili IS ; e pen " ;
suates Public Tleaith Serviee. Plasma Factor VIII Actirity in Cace [0a, Uncventfully

Uhe resalts of thic study were presented in part at the fourtecnth ¢ ! s
and Lliceath Conlereuces of the Protein Foundation at Cambridge, Undergoing Dental Ixtractions.

achinetis, m 1959 and 1400, amsactions - of  these conferences
publiched in .lh\n.\fl {oruy in Vox Sanguinis,

wtructor in pediatrics, Harvard Medieal School; asistant physician, 30 to G0 ‘per cent cstablished ot the tine of 5“(‘[:1‘1’)"

lica's Hunpital Medical Ceater, i ; ;
fr\nnrmlc profesor of pediaties, Haevard Medical School; asaciate 21 maintenance of plastua factor VIII JCL-HL) ol
chitel. Medical Service, Childeen's Hospital NMedieal Ceuier. 15 to 30 per cent I'Ol‘ 2 minhuum of ten (ul)S afier

Erofecor of biochemisry, University of Buifalo School of Mecdicine; ey
operation. The relation of dosage, timing and dura-

conzulting investigator, Protein Fouadation.
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tion of facton | therapy o resalting factor VITI
activity is shown inoa representative case (Fig. 2.
Fraction 1 therapy indituted after operaiion and
adequatly matutained. That Traciion T was causally
velated to efficiont hemostnsis in the cases ciied above

wits suggested dn b oease (Case 10DY i which signifi-

cant operative bleeding complicated extraction of 2

wolars suppoited by preoperative adininistration of
fresh plastna alone. ieviens extractions ol a compa-
able nature with the use of fraction T {Case 10a)
I been entirely uncventful, The administration of

1
1
v plasiea, designed o raise

Wi
12
plasia factor VT acd
m this patient (73-kg. hody weight) ! raised the level
of activity only 1o 13 per cent. Brisk bleeding de-
to respand satis-

¢
i) il of [fresh-froze

veloped during surgery and failed
factorily to_Jocal” pressure” and fresh-frozen plasma
continued ina dose of 600 to 700 mi every ecight
honrs, Because of continued oozing up ta uwenty-
four hours after surgery. lraction T was instituted
in place of plasma, with promipt control of hemior-
hage. However, despite continued replacenment ther-
wapy. moderate recurrent oozing from the extraction
aoted between the fifth and sevently posi-

e w
(“'In-x‘nli\‘(' days (Case 11). : ’

Excessive  bleeding comaplicated
a two-dav-old mlant with unexplained avulsion of
the splenic pedicle (Case 12). In this case the
didunosis of classic hemophilia, unsuspected because
of a negative family history, was established afier
operation when abnormal hemorrhage was apparent
Hemorrhage through the surgical wonnd  occurred
Chut was controlled with an exchange translusion of
fresh whole blood, and hemostasis was satisfactorily
supported by infusions of fraction T continued for a

SP}L‘.H\‘,C((HHY in

1

total of twelve days,

Fraction 1 therapy instituled before and inade-
quateély maintained  after operation. Patients with
tild hewophilia undergoing minor operations (Cases
i3 and 1h showed-no complications during initiai
courses of therapy of four and seven days respeetively.
However, in both patients hemorrhagic complications
cight hionrs of termination of

developed within forty

Jese eourses of therapy.

Posteircumneision bleeding was promptly controlled
upon reinstitution of fraction T therapy, fn‘.nK‘di:\U‘ly
followed by ligation of a spurting frenular artery
and application o the wound of a pressure dressing
with o vaseline base, Unevental healing cosued dur-
g maintenance of fraction T otherapy for an ad-
cditional six davs with a plasnia Tactor VI activity
of 15 to 30 per cent during this time,

Pastpolvpectomy bleeding was not controlled with
doses of fraction I sufiicient to maintain plasina Jae-
or VT actvity inan optimal range. Totermittent
rectal hemorrhiage, beginning oncthe ninth and imally
temnnating on the vigheenth postoperative day. like-
wise was not clearly influenced by administration o
tie patient of fresh blood, fresh plasima and pred-

THE NEW ENGLAND JOURNAL OF MEDICGINE

iy to about 25 per cent”

nisone. No evidence Tor complicating pluelet, vascus
far or unforeseen coagulation defect was obtained
during this episode of delayed hemorrhage. Beeause
the bleeding was not massive and the outcome of
tocal hemostatic therapy was regarded as uncertain
at besty local neasures were deferved. Fhe eourse of
this patient is shown in Figure 3,

Zaze ik (Welght= 73 k)

APRLL 1960 MAY
(R SR I B A T T
rrrerr e T Tty
120.1 : 1
¥ |
JO%EI ’ | l ‘
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Flama U‘El‘! I ; | ’ !! ]
Factor YIIT & ||| !l | i i
AEL;\'LI.y, lo]’ ' l H J
i |
T |
|
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1000 .
2 %% : -
. 530 o - . , l l
P:\a::;: O i» 4 i ﬂ B l

10 !
Ffraction I, 8 h:
Srams 5
i | f Lj
2 i
"EL Ll ;LJJ ! 1,[ Il
Planiing O3 i o

3 1

ACHIZ3ION vy ADISSION & 2

Fiovwy, 3. Record of Fraction I Adminitered wid Revdiing

Plasma Factor VI Activity in Cave 14, UUndergoing {1n-

crcutful Excision of a Reetal Polyp hut Sufiecine ilemor-

rhage after Termination of the Initial Peviod of Replaceient
) Therapy.

Fraction | therapy instituted before operation and
complicated by postoperaiice [actor VI inhilitor
state. Resistance o the eflects of factor V1T added
in vitro and i vive developed in the postoperative
period of 1 patient (Case 15). He uneventfully under-
went extensive surgical procedures, including splence-
tomy, splenorenal shunt, ligation ol esophageal varices
and fiver biopsy. These procedures were performed
for relief of portal hypertension complicated by bleed-
ing esaphageal varices. splenomegaly and  paneyio-

peniain a hficen=yvear-old boy with wowell documentedd

episode o hepatitis at cight vears of  age
hepatitis (though not necessarilv: beeause o i pee
sistance o replacement therapy developed. A factor
N1H inhibitor thoroughly  documented
three months before this adiission, However, on ad-
mission o the hospita! for treatiment of massive hemae

Ste was

temesis divee days before the operation deseribed
FOASONE —= [0
table response

above, there was -« for unknown
evidence of the inhibitor state. Pred
to therapy persisted through the surgical procedae
and the third postoperative day. Ac the end ol this

Ak 10, 1961

Alter
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period, despite massive replacement therapy, plasmn
factor VI activity rapidly disappeared, and a pro-
gressive  downward  course ensued, terminating in
death fronm complications of hepatic coma on the
ninth postoperative day. '

Of note in this patient was the development of
hemoulobinemia and  hemoglobinuria on the  thivd
postoperitive day in the course of massive fraction ]

Uhese phenomena, associnted with a plasiia

por 100wl of plsma and

therapy,
fibrinogen of 1200 mg.

General Observations on Effects of Fraction | Therapy

Coagulation lests reflecting factor VI activity. As
a guide to replacement lhcx:;\p;v rehiance was placed
on specific assay of plasma factor VI activity rather
than on functional tests known to reflect such activity,

FIBRINOGEN IN HEMOPHILIA — McMILLAN BT AL,

Tests rellecting {actor VI activity include the whole-
s )
blood clotting time in untreated and siliconized plass
tehes, prothrambin consimption, plasma recaleili
ton and partdal  thromboeplastin tim and  the
thramboplastin-generation lest,
Random observations in the course of thevapy. in

accord with the data of Biges and Maclurlune "
suggested msensitivity of the whole-hiood clotting tine
nountreated glass wbes o more than 5 per ecent
plasma factor VHT activity, ol prothrombin con-

swpiion 0 omore than 10 per eend activity and ol

larly observed. Rouleau fermation and rapid sedi-
mentation of the red biood cells"were noted i cone
nection with librinogen levels above 500 mg. per 100
mlof plasma. ‘

Except for 2 patients {Cases 8 and 13)  hyper-

' 279 3 4

marked agelutinability of the red blood cells, cleared |
: spantancoushy and without apparent vesidial alter  the unmiadified  thromboplastin-gencration test o f
i discontinuation of fraction I therapy and consequent  amore than 20 per cent activity. These tests were |
return of Librinogen to physiologic levels, During the  therefore not regarded as sufficiently sensitive Jor J
guiding rational management of critical surgical epi- L
. g ] geme ] 1 ;
Lase 13 (Weicht sodes. Furthermore. cloding tme and even pro- ;
. oCTOREY 195? e H H . . . : {
1 55 s ar o 1s e 17 16 1120 o thrombin-consimption measwrements are recognized |
4 T T T T v T as bemng unduly affected by technical variables In ]
: . f H . S 1
i I i small children  undergoing  prolonged  intravenous ;
2 1
: ; i' I therapy blood sampies for such measurements could :
[y H N .
| Faban ! Il not be consistently obtained. |
i ACTHR E N . . . . N . |
i AcTiviTy '% }H ; Limited observations on the plasina recalcification !
| - | URLE 7. 1 . H : AN !
! e T Wi 1] ] T memon v time and partial thromboplastin time suggested broad .
| I t correlation of results of these tests with plasma fac- |
i .. . . . N
N T, “ il 4 tor VIIT activity. Flowever, the hmits of their use- =
o J, fulness in guiding fraction 1 therapy were not es-
Bioo® Vo J . £ e N Torts | e ol ’ : !
o 1, r'i 3 7 tablished. Efforts to utilize these tests far factor VI ;
. Lol i ] .o " -
. R ! assay, as coscribed by others, ™ were unsuccessinl, !
v . . . i
. ‘;:’7 ,_-]__‘ Curiously eneughs the whole-bload clotting tme |
o —i o e . . :
Frumes © 1 7 { i [ [*1 m siiconized glass tubes. although shortened alter !
am. >0 [ ] infusion of fraction I, was not clearly reduced o ‘
Comrinony, fg:g ) normal linits despite nearly normal plasma Tacior i
mg. 100 i | VIIT activity. Towever, in vito additions to freshly |
1680 — 3 \ o . . . |
. 3 shed hemophilic blood of fraction T solution (swith !
Prasa 1900 lci hiovide acdd ¥ H !
F n caleiun chiovide added to ofisct the citrate content
wig 100 il 9 of fraction 1), of [resh plasma, of aged plasma or
w00 — ] , of serum were all cqually effective in normalizing the
P e clotting time in siliconized tubes,* "These phenomena i
Homonroms N - . . . . B
wastin ot ’k%‘ warrant further elucidadgon, bhut from a practical :
e : S ——rY point of view the incomplete corvection of hemao-
ATEWSS L MRS TANAL LR N IR R . i . e . H
NEATEWSES BTN philic whole-blood clotting time in siliconived ibes !
OPERATION BXPIRY s . . . ..
e e has not appeared Lo be associated with a signilicant
*itand 2. bemostatic defeet in vivo,
FHaema L Tl | . \ N 1 .
: ) . e rosulis of whole-blood clotiing tines i un-
Frovwe . Reecord of the Course of Case 15, Successfully weated and ‘;I‘ ed olass ) l‘ ; .‘ !
Undergaing FExtendie Surgery for Complications of Portal :(:\ va and siiconized giass wbes and plasia partial .
Ilppertension but Manifesting a Faetor V111 Inkibiter after  thromboplastin tiines as compared with plasima fae-
Operation and Suceumbing to Hepatic Goma. tor VI acovity are shown in Figure 5. These gata j
. - . . [ | were ohtamed in connection with Traction 1 therapy :
P Sy . e a ¢ Jye e . . ' . . . i
phase of hyperlibrinogenemia clumping ol the vedof 4 pagient (Case 8) uneventfully undergoing ap- {
cells was o marked that all tping procedures were pendectomy ' :
ohseured ‘If spie liberal washings with - physiologic Hyperfibrinogeacmia, In all patients andergoing !
saline solution. . continuous replacement therapy with fraction 1 fin ‘
} LVNTR TSN Tota o s A v . { oy . 1 . . . . , . 1
Pertinent data in this case are shown in ligmc 4, aoweek or more, Gbhrinoven fevels in the range of |
R " o ! o i
1000 to 1200 mg. per 100 ml of plasing were regu- et
)
i
i
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fhrivogenemin was nneventfully tolerated and spe-
cifically, without cvidence of hemolytic phenomena,
I the cowse of fraction 1 therapy, Case 8 showed a

significant {adl in evels of hemoglobin and hematoerit,
Svan S {welehte s ko)

PiILEg
SEPTENEY

Tlasma
Festor VIEG O

dctivity,

SR,

-

tley Sloed P

PSS A SO RSN S WU WY S T

i
Fraction I,
e :

!
b1 _l..LJ;l—'LL.:l N

CPIN

|

RN i .

‘s

(NS WD ST (R IO WY S QL S O Y )

Ficrri 3. Record of the Caurse “of Case 8, Unceciitfully
Undergoing Appendectomy, in iVhom Afultiple Parameters

Were Followed.

Concomitant oith plasma factor V1T activity betieeen 15
and GO per cent the paticnt showed normal whole-blood clot-
ting times in class and marked imfpirovement in the pariial
thromboplastin tine, Ioweier, the whole-blond clotiing time
in siliconized tubrs, althouph shortened. showed drregulnr
fuctuations and icas a! no tinme elearly ieithin normeal limits,
(The pevtial thvomboplucin-time valies repaesent the mean
of duplicate determinations: the whnole-blood elotiing 1imes
sweere ol dane inoduplicate.)  CGoncomitant aeith v perfi
eenemia, a signifrcant Jall in hemaoglobin deieloped in
witocialion with reticuloeytosis, spherocytosis, a false-positive
Conombs test and incieaced asmolic fragidity net associated
with bload lovs exerfpt for 10-ml samples of cenaus blood
obtained in conncction with coagulation studics, The indica-
ticns of lemolvtic phenomena cleared spontancously with
the return of fibrinogen to physiologic levels.

:'(‘15(‘:11'11(‘)'1055i‘ winimal hyperbilivubinemia and de-
velopment of spherocytosis, with increased  osmotic
ity of the red blood cells (Fig. 5). There was
no evidence of concomitant blood loss. These phe-
nomena cleared spontancously . coincident with re-
wrn of fibrinogen to physiologic levels. As noted
previously, transicnt hemoglobineinia and  hemoglo-
binuria ocaurred in the postoperative course of Case
13, who received large doses of fraction I in con-

nection with an extensive surgical procedure, includ-

TIE NEW ENGLAND JOURNAL OF MEDICINE
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ing S])](:llk:(fk()lll)'. In this patient sphierocyiosis was nog
ohserved, and studies of asmotic [ragility were not
carvied out In both these patients [alse-positive
Coonibs fests were noted during the period in which
filbrinogen Jevels were mory tian 1000 mg: per 100
ml ol plasma,

Infusion  reaciions, Fraction [
clinically well tolerated in - all patients except Case
12. On two occasions the infusion mto this 3.8-ke.
(84/4-pound) newborn infant of 40 10 50 ml of 2 pér
¢ fraction 1 in less than ten minates was associated
with apaeic episodes from which he recovered with-
out evident sequelac. On other occasions infusion
times of at least thirly nuinutes each were uneveatful,
These episodes were unexplained  but suggest  the
desivability of slower infusion times in small infants

infusions  were

receiving fraction I.

Hepatitis. Mild and transient hepatitis was observed
in 1 patient (Case Y. beginning thivty-five days
after initiation of fraction I 'therapy. Excluding Case
15, the remainder of patients have so far shown no
clinical evidence of hepatitis.

Discussion

Although salient gaps remain in current knowledge
of classic hemophiiia and factor VIII, important
progress has been achieved in recent years by ihe
development of niethods for mecasuring factor VIIT
aclivity and for concentrating this factor frown Jnonan
and animal plasma. The thromboplastin-generation
test of” Biges and Donglas’® the prothrombin-ntiliza-
tion techuic of Grali and his associates™ and the
partial thromboplastin test of Langdell, Wagner and
Drinkhous' have provided bases for quantitative as-
sessment of plasma factor VIIT activity. Such quanti-
tation has, in turn. afTorded a more rational approach
to the clinical problems of hemophilia and has facili-
tated evaluation of plasma-fractionation products.

The application of lactor VIIT quantitation to
plasmac fracionation and  replacement _therapy  of
persons with elassic hemophilin is iHusteated in the
important work of the following groups: Biombiick
and Nilsson,** using a human plsima fraction ([rae-
ton 1-0)* to which the fraction used in this study
is lwrgely analogous: Kekwick and Wolf#' using o
fraction prepared from buanim plasma by the ethier-
water fractionation process of Kekwick, Mackay aud
Record® : and Macfivlane et all® using bovine and
porcine plasina fractons prepared by Bidwell

TFrom quantitative studies of the relation of plasina
factor VT activity to hemostasis certain clinically
useful generalizations have evalved. These are largelv
deseribed by Biges and Maclarlane™* and m;\‘vr be
summarized as follows: normally, plasma factor V111
activity ranges from 50 o 200 per cent of a ean
of 100 per cent: persons severely alfected with classic
a usually show less than © per cent activity ;
activity e

hemophi
persons with 1 to & per cent factor VII1
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maderately to mildly affeated ; persons with more than
per cent activity are typically mildly affected and
accurale (iing-

require sensitive testing methods for
o-

nosis: ost ])‘I(i(‘ni\' with hemophilia respond ¢
plecenment therapy in a rather pu‘(lx(‘t'\lm f’lthﬂ but
5 sl mwnber, even when clinieally stable, exhibit
definite resistance to replicement therapy: in persons
not resistant o Ih('znp\. mml pc.m.‘ln(c‘ of 'L:mnn fac-

- VIIT after replacement is expon "m‘.l various
h:ni-:rnv estimates ranging largely ("om four to twehve
ndding on .n(l“lth poor e Com lated fac-
Iinical sta-

hmn’s ul
tors incluc extravascular
hi.’i:,\ and mdnu.nal variafions in the xt‘ﬂg()mc of pa-
tents to replacement therapy) @ therapy with Jresh
plasma in a total daily dose as usually employed of 20
o 30 ml.per kilogram of body weight ordinarily en-
sures plasma factor VI activity of 5 to 20 per cent
"and is effective for management of most hemorrhagic
: optimal sup-

difffusion,

vnr

episocles occurring in classic hemophtilia:
portive management of major traumatic lesions and
surgical intervention’ requires, at Jeast initially, ncarly
x\m nal plasma factor VIIT activity — that is, morc
han 30 per cent activity A(‘f"fll(u'(‘“ of the basal de-
tc:cm‘y of the patient; f:\cun VIII concentrates arc
©generally x‘vqnin*(? to achieve plasma factor VIIT ac-
tivity of more than 30 per cent and should be eni-
ployed in any case of major surgical intervention ——
never lichily undertaken and  hazardous if inade-
quately supported s and maintenance of replacement
thevapy after operation s required until distupted
vascular channels are mﬁcun(l\' repaired to tolerate
withdrawal of added factor VIII,
The foregoing gCnCl"L“'/.’li‘;OnS secrve as a uscful
sackground for serutiny of the resulls of this study.
Zox the most part, the generalizations are supported
by the rosults.
Regarding the relation of basal pl.xsnn factor VIIT

activity to general elinjeal status, the pavients with
severe Juuuu‘”’/v Jiad vitually no sncasurable ac-
“”_3 3 et J,u;
;..viu"t.l";

prociaced

Y TR PRI Y
Cent [

ll’ll‘\’il'{A fr.
sistant to replweinent therapy fraction |

eoected quantitative increase in plasma factor VI

frevn e 12 ey

ity hemorrhage and — most
wnificanthy — <u')pomo uneventiul surgical inter-
vention, In the 2 paticnts {Cases +f and 3) known
to heaesistant to replacement therapy, no measurable
V1T activity could be demonstrated

reversed primary

lasma factor

i
alter conventional infusion of l'rcsh whole  bload.
fresh plasma or [raction |.

In contrast to the hnding of hm than 30 per cont

plasma factor V11T aetivity o patients \\xlh hemo-
philia even while they were
m [resh-{rozen plasmia (such as Case 10b), activities

[30 to 60 per cent were vegulurly observed in
patients treated with fraction I The principal Timita-
tion of [resh plasiia as w fonn of replacement therapy
is its incfliciency in terms of the ratio of facior VIII

receiving optimal doses

to protein. Although plasma factor VIII activity can

IEMOPHILIA - MceMILL

AN ET AL, 24

Le salely raised to normal levels with appropriately
concentrated material, such increments cannot !w
achieved by fresh whole blood or plasma short of
ange-transfusion  therapy,  Blood  and  plasma

have been used successtully for the support
WE However, in

exci
alone
of surgery “in classic hemophilin.
most of these cases the operative and postaperative
phases hiave been unpredictable and marked by pro-
longed  hemorrhagic complications. Thus. although
umistakably useful for replacement therapy of most
{resh

hemorrhagic cpisodes in classic hemophilia,
bleod and plasima caunot be depended upon for
optimal support of major surgical intervention,

In this study surgical intervention supported by
fraction I was untformiy uneventful. BEffective hemo-
stasis was attributed to mcticulous surgical hemosiasis
and to 30 to 60 per cent plasima factor VIIT activity
during surgery in all cases. Tn addition to optimal
hemostasis at the time of surgery, theve was evident
need for adequate maintenance of therapy alter op-
eration. No significant hemorrhage developed in anyv
casc in which opumal preoperative replacement
Lhcrﬂpy was coup led with maintenance of plasma
factor VIIT activity hetweea 5 and 30 per cent
for ten (o fourteen days alter operatian,

However, as deseribed ahove, in 2 patients (G
15 and 11)- hemorrhage developed within farty-eiein

discontinnation ol replace-

hours alter premature
ment therapy. Postcircumcision hleeding 'in a
vear-old boy with wmild liemophilia {Case 13)
promptly controlled upon reinstitution of [raction
I combined with local surgical hemostasis. On the
other hand. hemorrhage that followed excision of
a rectal polyp in a sixty-four-year-old patient with
mild hemophilia (Case 1-F) was not eflectively con-
trolled  despite  satisflactory  plasma factor  VIIT
Ievels with the use of fraction T variously combined
with fresh blood and plasina.

nine-
wis

Iy other circumstances i1 has heces olepved™ (hon
S YT gl gt .
KRN RV ISR D H Y N G AT T TR E O AT N I N AN
R LR L L TS LN FEPLE VAN YL PRI R ITITAS AN m-'lu'tl' ’n],ﬂml
Lactar VI activiry of 50 jer cenl oor o more, Such

hemorrhiage bas osuadly been delayed o onset by
hours or even davs afler aceurrence of 2 wound for
which immediate replaceinent therapy was not canied
out or after cessation of therapy of an .n.\du[u\w'
healed wound. Suriace Jesions exhibiting intermitent
Licsmorrhage of this sort bave wended to be dilfuse
local

wounds, nat amenable to eflective
ons ave been con-

“’l.".ﬂlh.lf!ng
treanvent. In general.
servitivedy minnaged, with an émphasis on optinl
repiacement therapy. Despite an oceasionally trouble-
soie course, healing has occurred within one to three
weeks. It has appeared that the developnient of
troublesome delaved  hemorrhage  from surface
wounds can largely be pz'cu'nl(‘d by adequate main-
tenance as well as carly mitiation of uplu(mr‘nl
therapy, combined with appropriate local hemostasis,
Fhese observations have particular implications for

these e
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rement of intervention i classic
ia. The mechanisim of  persistent hemor-
activity is

surgd

the mang

lu‘-mnpi:
vhage despite optimal plasna factor V1T
not clears However, it seems reasonable (o believe
that Joenl faefors allesting eevtain wounds ii5ay be
These factors, underscored by
assocates.™ include infection,

Largely contributory.
Macfarlane and  his
nsudfficient inunoebilization .md disruption of
inade-

raan,
e vessels, Tt should
quacy of replacement therapy insuch cases is distinet
fmm vesistance caused by development of inhibition

¢ emphasized that
be emphasized that

[ plasma factor VIIT activity. In the former appro-

priate Increments in plasma factor VIII activity are
observed during replacement therapy; in the latter,
sich increments are not observed, and indeed no
Coincrenent may be observed at all

Development of resistance to replacement thevapy
“due (o factor VII{ inhibition was observed only in
the posioperative course of 1 Intic'nl in this study
(Case 13). IHowever, this patient’s vesistance to ther-
apy may have been 1cl.\l<‘,<. more to his pre-cxisting
v7t‘<l\ull‘l state than to the cefTect of treatment with
“tion 1. The miechanism of development of factor
1 oresistance is not knowin Although “the clot-
inhibiting [raction observed in these cases has been
widlely wu.n(l((l as innnune, recent studies by Biogs
and Hidwell! do not suppert this hypothesis. Factor
VI concentrates may aggravaie a latent or estab-
lished resistant state but one should not necessarily
expect such concentrates o precipitate factor VIII

starce 1nall cases,
tn the course of continuing application of f:
V3 concentrates to veplacement therapy of classic

TS

actor

hemophilia,
deficiency of factor VI will be increasingly tested.
Jt is cvident that certain aspects of hemophilia are
not explained by this concept. These aspeats include
the eoxistence of [factor VIII inhibitor states, the
cvelic character of the hemorrhagic tendency in classic
hemophilia that cannot be related to flucteations in
shtama factor VI actvity and  the unnistakable
sencfits of appropriate Jocal hemostatic measures,
s Nevertheless, the major role of plasma {actor VI

!
1
i

“activity in hemostasis s clearly established, and quan-
Mm\(‘ principles of veplacement therapy can be
usefully applicd to the ratonal management of most
hemaorrhagic episades in classic hemophilia, Sigaifi-
cantly, the use of fresh plasma in this regard s now
angmenied with inercasingly available factor VIII
concentrates that are capable of supporting safely
even X)l.l)ﬁl surgrical intervention.

Suanvany anp CONCLUSIONS

plasina
b
4
;

fraction [rom normal haman
derived from (70]::‘.\ fraction

A fibrinogen
rich i factor VIII,
WaASs Use (1 (01 e ])l’\(( nmient lh(-ld])\ () ] ) ])'H‘l nts \\1“
‘:A-A*MC “C!Aln‘)“lh 1 IH(\! “I”tﬂ: u\ \;‘kll('ty OA “(,Aﬂoll“-l‘ lk,
and surgical conditions, ‘

ENGLAND JOURNAL OF

the concept of this discase as a simple |

ates at Merck Sharp and Doline Research

Cibrinogen rich in factor VT used in these studies,

MEDICING Aug. 10, 1961

In patients not resistant o veplacement therapy
the fraction produced the expected increase in re-
cipient plasma factor VI activity as determined by
an assay based on the thrombnplastin-generation test.
dse in plasing faetor VIID activity correlated
with fmproved hemostatic efficiency as Judged by
hemorrhagic states” and effective

reversal of primary
support of major surgical ntervention. Uneventful
surgical intervention appeared to require meticulous
locai hemostasis and plasma factor VIIL activity of
30 to 60 per cont inttiadly and mzintenance of plasing
activity of 15 to 30 per cent alter operation for
a minimum of ten days. In a single case, despite
optimal plasma factor VIIT activity, the fraction was

limited usefulness in the management of inter-
mittent hemorrhage complicating termination of re-
placement therapy on the seventh postoperative day.

The fraction was mefllective in the management
of persons exhibiting in vitro and in vivo resistance
to the cffects of added factor VITL Developiment
of resistance to replacement therapy after the ad-
ministration of {raction [ was observed in a single
case in a patient with severe hepatitis and liver fail-
ure; a pre-existing resistant state, ‘curiously disappear-
ing belore a major surgical procedure that was un-
eventfully compivted and included splencetomy and
returned on the thivd post-

a splenorenal shunt,
operative day.

Marked chanping of the red blood celis was asso-
ciated with hyperfibrinogenemia  developing in all
patients undergoing protracted replacement therapy.
In 2 patients hemolytic phenomena concomitant with
Librinogen levels of miore than 1000 g per 100 il
of plasma were observed.
without appareat residual after
o physiologic levels, -

Mild and transient Iup'mm developed in | pmm*t
1)1121}-.)‘“(. days alter initintion of [raction T therapy.
However, during the hospital course he had also
received infusions of fresh whole blood and {resh

return ol fibrinogen

plasia,

These studies su
vich in factor VI for replacement therapy of classic
hemophilia uncomphicated by factor VI wmhibitor

st the usefulness of a fraction [

states,
As applied to supportive management of major
surgical intervention, this [raction appeas to- he

superior o [resh plasma by virtue of the greater

plasma factor VI activity that can be achieved.

We are indebted to Do S, Clede Strickland and his assoei-
Laborataries,
Incorporated,  for the
to .
Frank TL Gardoer for permission o include his patient
{(Case I4) in these studies, to Dey Herbert S, Stranss, Miss
Barbara B, Stecle, Miss Anuelinn Ii Francesco and  Miss
Dorothy eavue fnr assistance in these studies, to nany
me mhr.( of the sureical. nl(nnp«-(.u dental and medical house
stalls of the Children's Hospital Medieal Center fm CO-opera-
ton 1 the chinieal manacement of the patients included in
these studies and to Do Charles A, Jn}n'w.\}', De. James L.

Division of Merek and  Company,

These phenomena (lx‘md'

37

]

AP000960

ARMOURO000168

ARMOO0000002_0046



Vel 465 No. b MEDICAL INTELLIGENCE -
allis, Dr. Robert B: Pennell and Mr. Marshall Melin for

their encouramement and advice,

REFERENGES
19, e Ko P and Marlacone Ko G Haemoriitin gud il eondi
fionsr survey af (87 Lt [ Haemar, i
20, Blomback, M., and 1A Treatiment of hemophiin A with
fan antibemnophilic cobuling deta wed. Scandinav, 161:301-321,

91, Dinmend. L. Koo and MeMillan, G W, Gnpubliched data.
22, Grabam. I B, Gefline. D, L. ] 1. D.. and Brinkhous,
i 1»1 v antihemephibie activity in normad, hetrrosy-

K. M, Aswav
ens mrnnmh i )‘nﬂlllumnuu\n nic sogs, Lroc. Sec. Exper,
296, 1651,

Biol, & Med.
23, Bleaback, B, —\ml Bloaabsark, ML s
Qhrinogen, ki, [. Kemio ©

L\\

0

ication of human and bovine

., .

MEDICAL INTELLIGENCE

OBSTRUCTIVE UROPATHY
COMPLICATING A\TTI(,QAGULANT
TﬂLhAPY

Witniasm S, KapeN, M I)., * AND
Eur A, Frusoayian, MDD

BOSTON

© ovaricd hemorrhagic campheations resulting

from the increasing use ol anticoagulant drugs
are under current study.”™ Acute medical and sur-
gical discases may be mimicked by the presence of
cccult hematoma. In the case presented below, the
secognition of a perivesical hematoma as the cause
of acute urinary suppression allowed the prompt re-
el of obstruction and recovery of the patient.

Case Reponrt

A 72-year-old widowed, childlesswoman (P.B.B.TE ARATH)
was admitted to the Peter Bent Brighaon Hospital for the Ist
n.xw, on Oletoher 18, 16N, becanse of shortness of breath of

out 1 months” daration. There had heen associated - exer-

onal dvspnea, orthopnea and ankle edema. Pavine the year
“hefore admission she had experienced oppressive, precordial
pains that radiated into the TefCamm and fasted less than 5
the evening of admission she complained of
and ineveasing chest discomfort.
and review of the systems were nojicon-

minuies. On
coutinuous dvspne
The past history
Imm.un

exannnation showed a co-operative, inteliicent,
wonan,  he neck veins, which fifled from below,
at 6070 There was ¢ 1 F pitting edemian of
chest

dyspie
weere distended
the Jews, but no petechioe, cyanosis or dcterus. The
was dull 1o perenssion at hoth lune bases posteriorhy and exe
hi inspiratory rales to the inferior scapular mar-
wins bilaterally, The bewrt was eolarged, the border extend-
ing o the anterior axitiary Hne, with a heaving precordial
pipid regubar rhything No narmurs Driction
The abdomen

Hed niaist,

Hapuive aad
ciha or other adventitions sounds were heard,
Howve officer, Department of Medicine, Peler et diricham TTose
and Thanvard Medical Sehaal, .

enior resident, Depament of Medicine, Peter Bent Drigham Haoe
pital, and Flavard Medieal Sehool,
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25, Rehwick, A Maskav, ML P and Record, B R,
of ionan ')l wina with ether, Nature (London) 157
RN \qulrlu\r Re Gooetais Sureery i hacmophilia:
nm||hvlu7- globulin and hunwa plasioa in thisteen cases, Taneet
. RN
27,7 Bidwell, 1, 1'm.rm'..... of bovine antilinemaphilic globuling By,
/. Hacmal, 123 1959

- i
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atiment of haemaphilic pa-
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20. fatlane,
tients with ,unmu antihaentophilic ciobuling In Svmpotium  on
Hemaphilia: e plalia and wiher fomaorrhagie dntes (haswd on
titr) unumm.n.,l Syeapogium, Kowwe: Held (o coanrction wath the
Tt Congiese of the International Sociviy of Hematology, Septenie
e 42,10 Eddited by K. M, 266 ppe Ghapel F10:
Unive of North Cuiolina Prese, ', . 26,

200 Pieper, Go R Penry, S and )xllllnll\h( 1. Sur\n bintrevention in
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o

was entirely normal. Neurolouic examination was remarkable
a 1('1‘( extensor toe l(\’)ﬁ“Q(‘
he temperaiure was 9971 the radial pulse 100, and the
respivations 36, The blood pressiure was J-10/1600, '
Pertinent laboratory data included a hematoerit of 46 per .
cont, a white-cell count of 11800, with a shiflt o ecarly
granulocytic forms, a urine pll of 6.0, 4 specific gravity of
1.020, with a trace test for protein and a negative st for
sugar: no cells or casts were seen on microscopical examina-
tion of the sediment. The following chiemical determinations
were within normal limits: blood urea nitrogen. fasting blood
suaar, sodium, potassium, chloride, carbon dioxide combining
power, hilivubin, scrum glutamic exalacetic transaminase and
lactic dehydrogenase.  An electrorardiogram showed atrial
tachycardia and lefi-bundle-branch hlovk,

Vaortume
il P
noe. e G0 A0OUR PR KV CoamaEC
i BH CuRBTCaaL Ohainast
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7ol
b 33
o3
Gor- <

>
)
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“
o
paeeetes

c__ &
S B

Tamn vree Thosiweisee
. Iy

Fwevrr 1, Fluctuating Urinary Quwtpds Characteristic | of
Intevmittent (dintiuction,

The passage of the wreteral catheter piftyfour hours after
hemorrhage resulted in incicased  and sastained  urinary
oulpuat,

It was nitaily thoucht ihat the concestive heart failaee
was ctiologivally velited 1o o pdmonary cnbolisin or nvos
cardial infiction. Accordinely, anticongilinion therapy widh .
wivtarin sodivm and heparin was beaun adainst o baseline
prothrombin tinie (Quick methodd of 33 per vent. On
October 20 and 220 15 me. of wartarin was given by month,
with subsequent prothrombin times of 15 per cent on Octo.
ber 22010 per cent on October and less than 3 pre cent
on October 200 Because of the senitivite o pelatively fow
does of wintfining 5 mig, of vitaniin K, oxide was wiven, and
iCwas decided 1o discontinue wanlarin therapy and 10 con-
trol the havards of withdrawal with heparin in o dose of 6D
e, by deep subzulsneous injection overy 6§ hours, Lhe
;)mm.'mvth time yenuined depressed 10 7 per cent on O to.
ber 25 and less than 5 per cent on the foilowing day.
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Joseph J. Mazza, MD; E. J. Waller Bowie, BM, B

VIII in

i Use of Concentrates to Permit Major Surgery

Cli; Albert B, Hagedorn, MD;: Pawl Didisheim, MD;

Howayd I. Taswell, MD; Lowell F. A. Peierson, MD; and Charles A. Owen, Jr., MD

Seven surgical procedures were successfully performed
on five patients sufiering from classic hemophilia. Herao-
stasis was mainiained by the use of three factor VIN con-
cenirates: cryopiecipitate, American National Red Cros:
high-pitrity concentrate, and a lyophilized glycine-pracipi-
tated fraction. Significant hemorrhage occurred twice, in
each instance when the patient’s factor Vili levels fell
below 209%, of normal. The availability of satisfactory con-
centrates of factor VIl permits consideration of elective
surgical procedures in the hemwuphiliac. it shouid be em-
phasized, however, that such operations sheuld be under-
taken only if the indications are unsguivecal and the
necessary clinical and laboratory facilities are availakbis.

ways heen serious problems yequiring close
cooperation by a clinician experienced in the treat-
ment of hemophilia, an expert suvgeon, a laboratory
able to assay coagulation factors accma,vly, aud a
blood bank capable of supplying adequate amounts
of blood and appropriate blood components. The
concentration of factor VIII (anfihumplnhc factor
or AHII') iv normal plasma is inadeguate to prodica
effective hemostasis in the hemophiliac during
major surgical procedures and the administration
of large volumes of plasma may vverload the circula-
tion.

With the advent of factor VIII concentrates, high
levels of factor VIIT can be maintained and major
operations can be performed. Our experience with
seven such procedu1e° in five patients with classic
hemophilia is described. Their bleeding diathesi
was generally well controlled by the use of thiee
factor VIII concentrates: cryvoprecipitate, a lyo-
philized glycine-precipitated fraction, and American
National Red Cross (ANRC) high- vpurity concen-
trate. Various other factor VIII concentrates will
be reviewed.

¢ . . . B R
% urgical operations in the hemophiliac have al-

From the sectims of inlernal medicine (hematology), clinical
pathology, and orthopecdic surgery, Mayo Clinic and Mayo Foun-
dation, and the Mayo Graduate School of Medicine (University
of Minnesota), R hestes

Reprint requests o Mayo Ciinle, Rochester, Minn 55901.

1818  JAMA, March 15, 1970 = Vo! 211, No 11

‘able granulomalous co

Report of Cases

A classic herno-
7, in-
the

CASE 1.—A 18-vear-old boy with decumente
philia bad a history of severe bleeding sinre infane
cluding easy bruising, bleeding from the i m of
tongne, hemartheos
an automobile accident, hz had buef au
consciousness. In the ensuinyg ten day:;,
aches on the right side and th:
iting developed. During thi pmmq }
(about 250 ml each) of fresh-frozen pl
(about 500 ral each) of fr \moh banL
ment in his condition. H

< viom-
> 5 units
and 2 units
mut improve-

cl"»lc hmnrm]nlm © 'iw
mal, normal pla

Chase 2.~ A 45 nown to ]v‘ ‘e had hrmo-
philia since age 5 t epistaxis as a child ano.
numercus episodes of hemarthrosis aid hematuria dusing
the past 40 s. Four veors previous o admission the
patient had suffered a comrainuted fracture of the prozimal
part of the felt femur for whirh he was treated with {raction
and fresh-frozen plasma. ilc sabsequently was confl
crutches and a wheelchair because of nonunion of felt
leraur. In March 1969, he was admiited to the Mavo Clinic
for surgical stabilization of the leii femur. His plasmatic
factor VIIY level was found to be 4% ol nonreal. Platelet
counts, bleeding times, and plateiet adhiesiveness were nor-
mal.

Casi 3.—A 25-year-old man with classic hemaphilia had
been seen &t the Mayo Clinic en numerous occ
bleeding problems. His rather 1\/1)1Ld‘ t history
of emstawls Immmthmqu and hen \aturi irring periodi-
cally. In 1961 he suffered a traumatic {ra > of the lower
part of the right femur and ¢ul),eq~mutn ha igical treat-
ment ¢ ]se.whelo for norunion. Lack of sue that time
prompfe(l another oneration in 1963. K hsis of the
right knee occurred repeatedly thereafter and resulted mn
ankylo: s of the joint. The patient did well ur
1968, when he was again seen at the Masyo Ol
blgod in the stool. He was <pitalized a i34
frozen plasma, and the biveding stepped. hf’sunﬁ oi
plete examination of the ba were normal. In O mm .
again noted blood in the and was ho
given ;lC‘:h {rezen plasm eryopr L‘L‘[)l[uu

: ed and comy exemination of the
intestinal tract revealed o fons in {the howel. Fing
December, he was hospitalized for the third time be
ef gaatromtextmz‘{ ble._d ray films disclosed (,umtlon
olving the right side of the
colon and terminal part of the ilevta or guestionable xu’v-
mucosal hemorrhage invelving the eolon. The patient’s fac-
for VIiT level v s than 1%, of normal. Platelet counts
and bleeding times were normal. .

CASE 4.—A 10-year-okl boy was referred io the Mave
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Clinic {or evaluation and pessible surgical correction of an
equinovarus deforraity of the right foot present since age
914 vears, due to a crush injury of the right foot and ankle
and ensuing ankylosis of the ankle. Considerable shortening
of the Achilles tendon prevented docsiflexion of the foot.
in addition, he had a history of hemarthrosis involving other
joints, epistaxis, and ccchymosis. In May 1968, he was
hospitalized for corrcetive surgery. His factor VIIT Jevel
was less than 19 of normal; platelet counts, bleeding times,
and platelet adhesiveness were normal.

Casp b.—A. 22-year-old man was known to have had classic
hemophilia since ly childhood. e had a histary of
epistaxisg, hemarthrosis, and cechymosis. He had been seen
at the Mayo Clinic numerous times for hemarthrosis involv-
ing several joints. In 1959, he had broken a femur and was
treated nonsurgically, with plasma as the source of factor
VIIL Tor a number of years he had frequent recurrent
episodes of bleeding into the left knee. Degenerative changes
resulting in severe pain and hemarthroses, and, eventually,
contractures severely limited ambulation and xcquued the
wearing of a brace on the left leg and intermittent use of a
wheclchair. Repeated siudies over the years showed a
plasniatic factor VIIY level of less than 1Y% of normal and
nonmal platelet counts, bleeding fimes, and platelet ad-
hesiveness.

Methads

Factor VITL was assayed by a one-stage laolin-
activated partial .thromboplastin time method.*?
The samples were usually assayed immediately
after venipuncture although an oceasional night-
time sample was stored at —~20 C after the plasma
had been separvated by cenirfugation. Factor VIII
level was expressed as a percent of owr reference
standard which in turn has besn standardized
against a pool of 59 normals. Factor VIII in the
concentrates and in plasma is expressed in units, 1
unit representing the factor VIII activity of 1 ml
of the reference standard plasma. In order to pre-
dict the rise in factor VIII level after infusion of a
factor VIII concentrate, the patient’s plasma
volume was assumed to be 40 ml/kg of body weight
unless the hematocrit value was significantly re-
duced.

Factor Vill Concentrates

Cryoprecipitate was prepared by the method of
Pool and Shannon.' Tn essence, fresh plasma is
rapidly frozen (—50 C to =70 C) and then thawed
slowly at refrigerator temperature (+4 C). The
fibrinogen, with factor VIII absorbed, remains out
of solution and is recovered by cenirifugation. After
removal of the plasma. the fibrinogen-factor VIII
precipitate is frozen (--30 C) and subsequently
thawed at 37 C for infusion into the patient, Factor
VIII recovery averaged about 40% of that in the
original plasma, or about 80 units of factor VIIT

“from 2006 m! of plasma.

Lvophilz'>cd CGlycine-Precipitated Fraction.—This
substance is prepared commercizaily by the method
of Wagner and colleagues.”” Fresh plasma is freed
of prothrombin and ofther factors by aluminum
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hydroxide adsorption and the concentration of
fibrinogen is reduced by the use of a derivative of
fuller’s earth (Florigel). The residual fibrinogen
plus factor VIIT is precipitated by the addition of
glycine, T 1(>l\*0};hilized precipitate, stable at 4 C, is
dissolved in 0.9% sodium chlovide so]ul an at 37 C
for administration to the patient.

Americun National Red Cross “High-Purity
AHF”" —Thig consists of a polyethylene-glycol pre-
cipitate of plasmatic factor VIII and, becanse of
virtual absence of fibrinogen, is very easy to re-
constitute from the lyophilized state. This prepara-
tion bas not yet received approval of the federal
Food and Drug Administration for gencral use.

Seven Operations on Five Hemophiliacs

The 19-year-old boy (case 1) with a head injury
received an infusion containing 500 uniis of factor
VIII (cryoprecipiatate). A retrograde arleringram
made via the right brachial artery demonstrated
a probable subdural hematoma. After another in-
fusion ot 400 units of factor VIIL (cryoprecipitate),
four burr holes weve drilled in the right side of the
skull and 30 ml ¢f blood was evacuated. 'There was
no excessive bleeding.

The day after craniotomy the patient was up and
about and hig headache was gone. Neurologic find-
ings were normal. Over the next 17 days, 6,550
units of factor VIIT (cryoprecipitate} were given
at the rate of 250 to 500 units a day. Since each
bag contained only 15 to 20 m! of cryoprecipitate,
there was no circulatory overload and no untoward
reactions occcurred (Fig 1).

The 45-year-old man (case 2) with nonunion of
the left femur underwent surgical stahilization of
the femur, performed by one of us (L.F.AP.), in
March 1969. Tmmediately before operation he re-
ceived ANRC high-purity AHT containing 1,350
units of factor Vlh (Fig 2). Internal hmhon of the
fracture with cobalt-chromivnm alloy compression
plates and screws was carried out. Bleeding in-
creased toward the end of the procedure. During
the last portion of the operation, 3,250 additionsl
units of factor VIII (ANRC plepaxatlon) were ad-
ministered and then a maintenance dose was given
at 12-hour inlervals. The patient did well until one
week postoperatively, when pain developed in his
left thigh. The hemoglohin concentration in the
blood dlopppd from 10.7 {0 9.2 pm/100 ml despite
administration of 4 units of whole blood, and a large
hematoma developed in the left thigh. He was im-
mediately given 1,200 units of factor VIII, the re-
mainder of our supply of the ANRC concentrate,
and thereafter lyophilized giycine-precipitated frac-
tion (2,000 units ol facior VIII) to raise the factor
VIIT level te 1009, of nermal. The subsequent pro-
gram is shown in Fig 2.
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The amount of factor VIII concentrate given was
sufficient to raise the patient’s factor VIII level to
459% of normal immediately before operation and
to 1009% shortly after. When the large hematoma
developed beneath the operative site on the seventh
postoperative day, the patient’s factor VIII level
was only 15% of normal. Although bleeding
promptly stopped when the factor VIII level was
raised, this hemorchage did prolonyg bis hospitaliza-
tion.

The 25-year-old man with granulomatous colitis
and gastrointestina! bleeding had extensive ulcera-
tion of the terminal peortion of the ilewm and proxi-
mal two thirds of the colon on exploration. Subtotal
colectomy (15 cm of ileum and 70 ¢m of colon)
with leorectosigmoidostomy was done, and micro-
scopic studies revealed granulomatous colitis with-
out submucosal hemorrhage. The patient was
"prepared preoperatively with lyophilized glycine-
precipitated fraction containing 1,800 uniis of
factor VIIT and was subsequently given lyophilized
glycine-precipitated fraction to maintain his factor
VIII level at approximately 50% of normal for
eight days postoperatively, when the factor VIII
level was allowed to drop to as low as 259%.

Hermostasis was nownal throughout the extensive
procedure. For 514 weeks postoperatively the pa-
tient had intermittent episodes of biocod in the stool,
but then he was able to return home.

l.—Data on factor Viil-deficient patient vho received
cryaprecipitate during and after cranictomy for sub-
dural hematoma.

Theorzatical
¥ voiues

Actual values
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Patient 3 was readmitted to the hospital because
of bleeding {rom the rectum and frequent passage
of loose, hloody stools. Proctoscopic and x-ray film
examination showed progression of the disease and
ulcers at the site of anastemosis. Further resection
of the howel was necessary, and ileorectostomy was
done after preoperative preparation with lyophilized
glycine-precipitated fraction containing 2,000 units
of factor Vill, Again hemostasis was excellent dur-
ing the surgical procedure. The postoperative course
was uneventful and no further bleeding occurred.
The patient was dismissed from the hospital iwo
weeks alter operation, during which he had received
maintenance doses of lyophilized glycine-precipi-
tated fraction.

The 10-year-old boy (case 4) with equinovarus
deformity of the right foot underwent s surgical
procedure in May 1968 for lengihening of the
Achilles and other tendons of the right foot, resce-
tion of the posterior tibia! tendon, and multiple
joint capsuletomies with insertion of multiple Stein-
mann pins. He was prepared preoperatively with
985 unils of the ANRC preparation of factor VIII,
which increased the plasmatic level of izetor VIII
to 759% of normal (Fig 3}. I{e was given this prepa-
ration in a dose of 300 units everv 12 io 24 hours
for more than two weeks postoperatively. Periedic
posloperative debridement and dressing changes
with the patient under gencral anesthesia did not

2.~Bata on factor Viil-deficient pstient who received
ANRC high-purity antihemophilic factor and lyophilized
glycine-precipitated fraction during and afler eperation

for internal fization of vnunited femorat fracture.
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ause bleeding. Despite frequent debridement and
ruhr uwlous caxe of the wound, enough necrosis of
the overlving skin occurred (se(.ondary to tension
and ischemia) to require skin graflting.

Patient 4 underwent pedicie skin grafting six
weeks after his initial operation. He was prepared

h the ANRC factor VI, so that a factor VIIIT
jovel of 859, of normal was achieved. This level was
maintained postoperatively with this preparation
for one week, and with cryoprecipitate in doses of
100 to 250 units of factor VIIT daily for an addi-
rional week. No bleeding occurred during or after
the procedure. The patient could now get around
much better because of the stable right ankle, and
at Jast report could ride his bicycle.

The 22-year-old man (case 5) with painful hemo-
philic arthritis of the left knee underwent compres-
sion arthrodesis of the left knee and fixation with
mulliple compression plates and screws performed
by L.F.AP. in January 1968. He was given 1,000
units of factor VIII (cryoprecipitate) immediately
before and 1,000 units duoring operation, and no
unusual bleeding occurred. He was given a mainte-
nance dose of eryoprecipitaie containing 800 units
of factor VILI every 12 hows. About two weeks
nostoperatively, drainage from the wound and pain
in the area developed, and a sizeable hematoma was
noted at the operative site. The dose of factor VIII
was increased and the pain and drainage gradually
ceased. Again, approximately four weeks postoper-

3.~Data on factor Vill-deficient patient who received
ANRG high-purity antihemophilic factor during and after
rerfermance of tripte arthrodesis of the ankle.
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atively, as the dosage of factor VIII was heing
taper ed off, a second but less significant hcmatoma
dovulop vd. This was promptly cont mllcd by in-
creasing administration of the crx ;

Examination of the left knee eight weeks 'utu'
cperation showed complete bony union and the
patient was eventually able to wallk without pain
in the lett leg for the first time in many ycars.
Ambulation progressed with physical therapy and
he returned to normsal daily activity without the
use of brace or wheelchair. Unfortunately, he died
several months later from complications associated
with an automobile accident.

Comment

The seven opera ations performed on these patients
with classic hemophilia represent three types of
major surgery: 01t110pcd)\,, abdorninal, and neuro-
surgical. Three of the patients underwent ortho-
pedic types of surgical “rnccdurcs, which are the
most commen operations in hemoph'liac» The usual
indications are trauma and exfensive joint damage
due to hemorrhage into the joint. Ainputation, os-
teotcmv, internal fi xation, and reconsiructive oper-
ations have all been carried out successfully in the
hemophiliac, many of these p\ocedmu ‘.n,edatnw
the use of factor VIIT cou(entmtpq

There have also been reports of nuurosurgical
procedures® and of major abdommal surgery per-
formed when the only available sowee of factor
VIII was blocd or plasma. Since only modest in-
creases of plasmatic factor \711 are possinié with
infusions of plasma, it is ckable that such
surgical procedures wers suce ‘.,..\f ul. For example, in
Silverstein’s series,” four of 13 hemophiliacs sur-
vived craniotomy f01 intracranial blezding.

In our experience, one can comfortably raise the
factor VIII Jevel ol a he ;opmuac from 0% to 5%
with infusions of plasma, end te about 1G% w1th
the hazard of some degrez of circuiatory overload.
These levels are believed to be adeguate for pre-
venting serious bleeding in the everyday life of the
hemaphiliac but are inadeguatz for Lemostasis in
major surgery.'”*

The demand for higher concentrations of factor
VIII when a patlem is operated upon has been met
in very recent years by cencentrates of plasmatic
factor VIIL. Alth JLWh onlj) a {ew of these are com-
mercially available in the United States, a review
of their staius indicates that still more effective
preparations will probably be tOJ,thcommg.

Factor VIIT Concentrates.--'T'wo basic principles
have been {oilowed in the preparation ¢f factor VIII
concentrates: (1) tcc*m nies designed to precipi-
tate fibrincgen from plasma depend for their success
upon the coprecipitation of factor VIII; such prepa-
rations can reduce the volume of fluid to be injected
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into the patient about fivefold or tenfold for each
unit of factor VIII cempared with its concentration
in plasma, and (2) techniques designed selectively
to precipitate factor VIII with a minimum of asso-
ciated fibrinogen; such preparations can be con-
centrated more than 100-fold, relative to plasma,
are easier {o veconstitute {rom: the lyophilized state,
and cause only a modest increase of fibrinogen in
the recipient.

FispivocEN-Factor VIIT PRECIPITATED PPREPARA-
TionMs.—Cryoprecipitation from fresh plasma has
already heen described. The precipitate, containing
much of the fibrinogen of the plasma aud usuailly
less than half of the factor VIII, can be frozen and
stored for many months with negligible loss of
factor VIII activity.® Because cryoprecipitate is
technically simple to prepare, conserves the cother
components of blood, and is a by-product of the
routine collection of donor hlocd, it has become
easily available to the clinician and surgeon. It has
been the principal preparation used in the treat-
ment of the hemophiliac over the past three years.*

A lyophilized preparation of cryoprecipitate is
available commercially (Courtland Laboralory). It
is stable at room temperature for as long as six
months. The main complications are serum hepatitis
and minor urticarial and febuile transfusion reac-
tions, problems shared with nonlyophilized cryo-
precipitates but of greater magnitude because of
the much larger size of the donor pool.

Cohn’s fraction I is a concentrate of fibrinogen
precipitated by the addition of ethanol to pilasma
in the cold. The ceprecipitated factor VIIT makes
it potentially useful in the treaiment of hemophilia.
A commercial preparation (from Merck Sharp &
Dohme) is available and has been used effectively
in hemophiliacs requiring surgical procedures.’
There may be a high incidence of serum hepatitis
and transfusion reactions accompanying ils use.

“Puririep” CONCENTRATES OF Facror VIII.—
Various technigues have been developed to reduce
the amount of fibrinogen in the factor VIII prod-
ucts.

Wagner and colleagues®® found that the addition
of glycine or alanine to plasma led to precipitation of
the fibrinogen and facior VIII. Fibrinogen was then
partially removed with a derivative of fuller’s earth.
A lyophilized glycine-precipitated fraction (Hemo-
fil) is available commercially (Hyland Labora-
tories). 1t is stable at 4 C. Reconstitution is ef-
fected by adding water and warming but is very
slow because of residual fibrinogen. The commercial
vials contain about 100 units to 1,000 units of factor
VIII per vial and are priced according to their
factor VIII activity. Isoantibodies to major blood
groups are present in this preparation’® which is
made {rom pooled plasma.

1822  JAMA, March 16, 1970 e Vol 211, No 11

~43

Alan Johnson, MD of the ANRC, has developed
a series of purified {actor VIII concentrates, each
more refined than its predecessor. The principle of
the high-purity concentrate involves precipitation
of the factor VIII with polyethylene giycol. (The
vreparation we have used has not quite reached the
stage of mass production.) It is lyophilized, siable,
and dissolves very rapidly in water because it con-
tains little fibrinogen.

¥eaeror VIII CONCERTRATES AVAILABLE ARRCAD.
An ether-precipitated fraction was developed by
R. A. Kekwick, DSe, in Great Britain and Las heen
available there, but not in this country for ten
years. Extremely high concentrations of factor VIII
have been prepared from porcine and bovine nias-
mas'’ but the incidence of hypessensitivity reac-
tions has discouraged use of the animal concen-
trates in the United States.

In Sweden, Blombick and Nilsson purified factor
VIIT by glycine precipitation from Cohn’s fraction
I.® Although containing a good deal of fibrinogen,
it was freed of fibrinolytic enzymes. Because of its
successiul use in the treatment of hemophilia,’® the
Bloimbick concentrate (fraction I-0) is widely used
in Western urope.

In Argentina, Pavlovsky et al discovered that
tannates selectively precipitate factor VIII from
Cohn’s fraction L** The fibrinogen-voor product,
FI-OLA, is prepared and used in Argentina.

Hemostatic Levels of Factor VIII.—All {acior
VIIT concentrates are expensive to pradace and ve-
quire large volumes of plasma in their preparation.
In order to conserve these valuable therapeutic
agents, we have reviewed our experience to find the
lowest levels of factor VIIT at which normal hemo-
stasis can bhe maintained. Patient 1. presented no
evidence of bleeding when factor VIII levels were
as low as 5% to 10% of normal. Patient 2, on the
other hand, bied postoperatively at an estimated
factor VIII level of 15%. None of our patients, how-
ever, showed cvidence of hemorrhage when (he
factor VIII levels were above 25% and it would
seem reasonable to maintain the factor VIII at this
level or higher until complete healing of the wound
has occurred.

Higher levels of factor VIII must be achieved
before operation, as evidenced by cur experience
with increased bleeding toward the end of the oper-
ation with patient 2. At the heginning of the oper-
ation his factor VIII level was 45%. 1t was csii-
mated that at the end of the procedure the level
was 309% if the half-dizappearance time was nox
and it should have been adequate for hemostasis.
At the end of the procedure, however, the bleeding
became more difiicult to control, which suggesied
that the factor VIIT level had fallen below 30%.
One possibility is that factor VIII may be con-
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cumeil more rapidly during operation. It would
mbest therefore to give enough factor VIII con-
centrate to raise the Icvel to 75% or 1009 immedi-
ately before operation and to 10*Jeat the dose at the
~nd of the procedure.

The length of time for which replacement therapy
needs to be maintained depends on the type of oper-
ation, In the ileocolostomy performed on patient
3, replacement therapy was continved for a tofal
of 16 days, at which time complete healing had
sccurred. In orthopedic procedures, howevel, the
period of therapy needs to he longer and our experi-
ence suggests at least three to four weeks. Both
patients 2 and 5 bledd postoperatively aflter ortho-
pedic procedures when plasmatic factor VIII level
was allowed to fzll below hemostatic levels because
supplies of the concentrates were running short. In
both instances the resultant bleeding caused a pro-
longation of the hospital stay. 1t should be empha-
sized that after otrthopedic operations pain at the
operative site is the earliest indication of bleeding.

In our experience the administration of factor
VIII concentrates every 12 hours produces ade-
(uate hernostasis and is more convenient than more

~44

administration of smaller doses. The
by performing assays of
and then once

frequent
therapy was conirolled
facter VIII levels twice daily initialiy
every day or two.

The currenily available factor VIII concenirales
allow more effective treatment of the nsual bleeding
problems with classic hemophilia® and almost anv
type of indicated surgical procedure to bhe under-
taken. 1t 1= to be c:my.maal/.cd that such operations
should be undertaken only if indicni'iom are un-
equivocal and in a center where the necessary clini-
cal, surgical, and laboratory facilities are available.
Although the factor VIII concentrates have opened
new surgical avenues, expert surgical technique.
clinical experience with hemophilia, and a modern
blood bank and coagulation laboratory are es-
gsential prerequisites before surgical treatment of
any type is undertaken in the h(‘.ll‘!Op[‘.\L ac.

Alan Johnson, M3, and Tibor Greenwait, MDD, provided the
American National Red Cross “high-purily™ ARK.

Collinn S. MacCarty, MDD, performed the su
O. H. Bealws, MD, performed the exploimtory s
3; and H. A. Peterson. MD, performed the ope
ihe tendon and J. N. Simons, M), performed the shan
patient 4.

w patient 1:
v oon patient
tion tn lengthen
safls on
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CURRENT CONCERTS

Treatment of ITemophilia w;lh Factor VIII
Concentrates®

Perer RO Danoaax, MDD
awo Juoirn Gratiase Poor, PreDi

HE T treatment  of  hemorrhagic episodes  in

L hemophilic patients requires administration of

A cocsulation protein that is deficient — nameiy,
nophilic clobulin tlactor VIID, derived from
! ‘;"x.a.l of normal blood donors. Recently, two
i Lited preparations of factor VT have be-

wmneinereasingly available, ™ wand their clinieal
dicctiveness has been confirmed 5 Our, purpose is
o review the characteristies of these preparations

i o rh\unw the chunueds i
. ..1.:!:... r
{ Bilite of

Tom

ane ol hese concentrates (’umw the past two vears.
recently

oA

The treatinent of hemophilia until ve
was dependent almost entively 'apon {resh-frozen
wd hvophilized ;)l;:sn‘.nf Both these preparations
wetain abl the protein present in the donor plasma
sad therefore have a high content of protein in pro-
pantion to factor VI activity, As a vesult, the level
[ cireniating factor VT .Kd\ll\ that can safely be
e is limited by the hazards of hypervolemia
and heart faiture, The first suceessiul efforts to pre-
we cconcentrated  materials were  reported from

aliain

I

shroads bovine wid porcine preparations from Kng-
Pl T ayd o} . o ¢ Swedens |
L, and w0 human prepasadion frome Sweden™ T
this ceintny there has not been mach enthusiasm
se ol factor VI from animal sources since

HE S

e development of resistance and w high risk of

«-nit?h Tave Timited theiv application to single
wafor bleceding episodess However, the Swedish

wocess has heen put into commercial production in
hiv country by Merek Sharp and Dohime, and for
everal vears this fibrinosen-rich fraction was  the
wiv sonree of a somewhat purified oman prepar-
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NMEDICAL INTELLIGENCE=DALLMAN AND POOL Y

The muore potent factor VITT concentrates now in
widest use are ervoprecipitated  Tactor VIITY and
glycine-precipitated  fuctor VL2 Although  these
concentrates  have stimihe therapentio advantagoes,
they differ in many of their characteristics, which
are compared in Tuble 1. In bricf, the cervoprecipi-

tate is prepared in blood hanks from single units of

blood, which can be reconstituted for subsequent
v, one biood donation is

use in other patients; usual
yvient” for four

aceepted by the blood bhunk in “m
units of ervaprecipitate. The ervoprecipitate must be
stored in a freezer, and no assay of poteney can be
provided with individual units. The glycine prepa-
ration is derived from farge pools of plasma and s
i present, [Towever, it

considerably more expensiv
has the advantages of stability under ordinary re-
frigeration, and a known poteney for cach dose.
Neither preparation is suitable for treatment of co-
awulation deficiencies other than fuctor VI there-
{ore, it is essential that the diagnosis be firmly es-
tablished.

The clinical experience at Stanford has been en-
tirely with eryoprecipitated factor VI, but most of
the conclusions should be cqually applicable to the
use of the dalveine preparation. During the past two
vears almost all bleeding episodes in 21 children
with hemophilia (Fetor VT deficiencey) were treated
with  ervoprecipitated  facior VIii. Data partiaiiy
derived from the 15 adults similoly treated under
the divection of William P, Creger, MN.DL§ are in-
cluded with his kind pernmission, All hut 6 patients
had severe hemophilia with less than 1 per cent of
normal factor VIIT activity. We have used a total of
over 4000+ units of  type-specific ervoprecipitate
without any disceinible transfusion reactions; how-
cver, aomild febrile reaction has been reported in a
recent papersd Factor VIIT assay was cwried out by
the method “of Pool and Robinson,' with minor
modifications: s

Unils of crvoprecipifute were supplied by two
vegional bload hanks and stored frozen at =20°C in
flattened  plastic bags. When ervoprecipitate  was
required, blood-bank personnel dissolved the ni-
ber of units ordered by injecting about 10 ml of
isotonic saline solution into cach bag and then com-
bining the solntions in"a single pack, o assure uni-
formity of handling and to keep the risk of hacterial
contamination at a minimam. The pack of concen-
trate was then administered to the patient by means

TTTmeus

45

of a standard filter-set to vemove anv partienlate

matter that might remain, The precipitates usually
were readily dissolved, and solid imaterial was rave-
Iv Jound on the filter. An alternate method of ad-
ministration was o draw the concentrate from cach
of the original bags into a syringe and then o inject
throngh o smadl filter unit (Fenwal) inserted be-
tween syringe and needles For smadl (pediatried
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] Cryoprecipitate Individual uaits of freshly Remainder of plasima poor Factor VI puri- Jndividual v
. collected plasau frozen, in factor VI may be re- fied 16:= 7 times vary in po
'cnld ihawed &_ centiifged wirned to piacked red on protein basis teney like
in closed plinic-bug sets cells 1o reconstituge | as compured o units of 1
N in bload bank: separated unit of whole blood or fresh novmal . frazen pia
cryoprecipitite. 2-3 mi in turther fictionated to plasma!
volume. frozen & stored yicld abumin, gamaa
at —20°C o below,! globuiia, eic.!
Giycine preparations Freshiy collected plasmia Since usual source is plisima- Factor VI puri- Specilic ass
pooled fraom 20 donors rhcresis, red cells re- fied 2030 times sapphed
added 10 to yieid turacd o donar: glycine on protein basis cach fot by
s g oL coacentiation of 2.3 Nt ore- mist be remaved from as compared fo manulacte
3 ' sulting precipitate dis- rost of plasma before fresh normal
3 itrated further fractionation. plasma=s
E sukdon, filicred & frecae
diied in 30-mi units.
hoare stored under
refrigeration at 4°C.»
“tounit = mcan activity in 1 omd of avemial fresh phaaia,
1O 124 blood donation,
{ $ Antihemaphilic:factor, Human (Hyland Laboratosies).
i .
- , . — 1 . 100 [
~volumes the syringe permitted more rapid infusion
and minimized the problem of washing-ont dead
space in tubing, an important consideration when . 80
concentrated materials are being used.
. .
: . TREATMENT SCHEDULES o

The potency of the ervoprecipitate units has made
certain alterations in treatment schedule possible,
and has permitied a greater emphuasis on outpatient
care. \With the use of fresh-frozen plasma, intervals 40
as brief and four, six or eight hours between infu-
Qa

q 24 HR. | &Oumis
Q 12 HR. ! 45w
q 6 HR,: 40unte

sions ~ have Dbeen necessary o ain reasounable
therapeutic levels of factor VIII activity without the
risk of hypervolemia. The low volume and protein
content of ervoprecipitates permit any desived range
b of factor VIII activity to he attained with the initial
‘ dose. Maintenance of the appropriate factor VITI
activity is then possibie with intervals of 12 and

AHG

Yo

ceven 24 hours between treatments. Figure 1 shows
characteristios  of various therapeutic intervals
for the maintenance of factor VIII activity in excess

, of 15 per cent for a onc-day period. A 12-hour .
g half-disappearance time for factor VIIT istassumed
in a hypothetical 30-ke patient. The value approxi- 10
mates the actual half-disappearance time of 13.] = -0 & L2 '8 24
4.8 (SE of mean) hours previously determined in -1 HOURS
monitored infusions.’ The six-hour treatment inter- Vicown b Requiements of Foactoy VT GG Jor Moanicimme
val results in overy litile saving in concentrate as Creealating el tn Fxeess of 15 Per Ceut Jor o Tien-fm

Hour Peviod.

comparcd to the 12-hour interval, and the postinin-
The vegriivenents aned dose vesponse fora siizle anfision ae oo

sion peak factor VIIL activity is about 25 per cent

N . . e sved B Lvelie hour d six howr vegomens, Umis yefer i the 1
below that achieved with o 12-hour interval, The / ' : ! s
by of wits af cxafiecpalale vequived fnoa Injudhetn el 50

sixchour and - eight-honr intervals, therefore, appear ptient. awnming an averaze dose sespoig and o Leclordin

half-doafipearance tne,

o offer few advantages unless prompt hemosta
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30 ml of sterile
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with filter pro-
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ViConcluded).

tion added to cach

201

Data o INDIVIDUAL TrhLrARENTE Unii

FAaCinn TOTAL FILRINOGEN ©o el YOINLD Cost
Vit PROVEIN
wnits ¢ ¢ Y] s
128 S 0,85 0,191 o0 o 6,257
0-32688 0.66-0.74 0.54-0,62a 0.1 40.00

apit = mean activity in §mbof o fresh plasia,
o 144 blood doaation,

atthemophahic Lctor, Human (Hykod Laboratones).

achieved or it is suspected that the initial dose
inadequate.

e characteristios of a 24-howr reatment interval
particulariy pertinent to the patients suitable for
sitient treatiment, Because of the semitogarithmic
acter of the decay, the 2-hour interval requires
aSerocent more concentraler per day than the 12-
r regimen to maintain the activity of factor VIII1
15 cent. The the 24-
roregimen are w0 peak activity that is twice
vivh faitiadly when the need for hemostasis s
test and asubstantial saving in ostafland patient
o There are, however, variations in disappear-
‘of the infused factor VITL These varia-
come most evident with the 24-hour regi-

ve per advantages  of

oodurinig which a post-treatment activity of 60
cent, for example, may decay to 7.5 per cent at

s 0 one patient but oniv 30 per cont inanothier,

2i-hour regimen, therefore, s inappropriate
hleeding when
) factor VI cdctivities must be depended upon.

ith inputionts we  have most frequently em-

serious episaudes continuous

e the 2-hour redimen, using oune  unit of

precipitate for 6 kg of body weight initialiv,
awed By one anit per 12 kg every 12 hours, as o
vt

hoenide to dosave, With

this regimen, the av

23 per

initiad peak factor VI activity is 51
TN The response obtained’ in children
that obscrved in

in =
not dilivr significantih
and factor VT activity was usually main-

from
s,
«above 10 per conty in the mnge that is ade-
e dor control of most hemorrhadie episodes.

e o the case of administration of the concen-

trate, more of owr patients have recently been treated
in the outpatient department tor mild pe

L and solt-tissue hemorrhages that do not appear to

fanticu-

be dangerous. They ave generally scen again on the
following day, but often no more than the first infu-
sion s required, The vapidity and case of outpatient
treatments  have appeared  to induce patients to
come in carly in the course of hemorrhagic epi-
sodes. We encourage these carly visits in the hope
that prompt treatment will help reduce the degree
of re damage, particularly after joint hemor-
rhages. In the inpatient services the 12-hour and
At-hour regimens have reduced the demands upon
infu-

sidual

the house stdl and nursing personuel, Few

sions have had to be given at awkward hours; in
addition, the [requent observation of infusion rte
and  vital signs previously rvequired during plasma

infusion is not necessary  with the use of the

cryoprecipitate.

NTRATE

VARIATION IN THE POTENCY OF THE CONC

A major disadvantace, of the ervoprecipitale, al--

ready alluded to, is the vawrition ins potencey, from
anit to unil, The factor V1T activities ol normal
donors rnge from 30 to 200 per cent of the mean
uple freezing and thawing of plasnm re-
s cent loss of activity, thus reducing

level
sults inoa 20
the levets in frozen phisma to o range of 40 to 160
the  ervoprecipitate

. .
per cent of the mcan; since

vields only about 70 per cent of this activity, the
final prodoct will have a runge of approsimately 28
to 112 per cont of the mean Tactor VT content of one

unit of blood.! Tu the estimation of the postinlusion
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reatmer E ' Arterial Oxygenation during Ventilatio
DISCUSSION . with the Ambu Seclf-Inflating Bag®
If most units of routinely collected blood were Mowrris Lo Tenier, MDD
processed, the poteutinl supply of ervoprecipitate T. Riciary Watson, Jr. M.DLE -
. Gt proeruns of o rapy of . . X
: would }.)um.t programs of prophylactic therapy of Anp Dints S, Iarepy, PioD.§
{ hemophilioe Howevere sueh treatment waould proba-
| by still use the intravascubu route since experi- SIMPLE ventilador (the Ambua), fivst dese

ments with intmmasenlo injection have shown ves by Ruben,! has proved invaloable inoresn

covery inthe cireulation (A less than 10 per cent ()i‘
X N ! “From the |)\.P:IX[IITL“[ of Anesthesinlogy, Hitcheock Clinie,

the administered activ ity Cardio-Pulmominy Laboratory. Hitchcock Fonndaton Giddiess

Until now  our n'.\p(‘x'icn('c with  fuctor VI reguiesty to Dr. tleller at the Hitcheoek Clinie, Hanover, NUHL
crvaprecipitates has been very enconraging in facil- Supparted by program project grant from the New Haa
- . : : o Tuberculosis snd H&..nlh Ansocitiom,
itation of treatment and veduction of morbidity. The FAssistnt professor of anesthesioiogy, Dartmouth Medical &
potential of reuubv prophviactic administridion of i\i'il'\\ll\k“\iﬂhll.'i\ll.llli]chfn\f}\('lini? , _—
. IETEE . . FASSIstuat Cluncal prodessor of sugerys Dartmoath Maedicad ~
factor VT s still vemote, but such acourse i theo- direcior, (';u\Iin-l’ulm’nn.n)' | .(l\m'.llm?\'. Hitcheach Foumdaton,
] retically feasible, SResearch associate, Hitcheoek- Foundadion,
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'Armour Pharmaceutical Company
- Phoenix, Arizona 85077, U.S.A.

'U.S. Government License No. 149

25 ml.

STERILE WATER
FOR INJECTION, U.S.P.
DILUENT FOR

ANTIHEMOPHILIC
FACTOR (HUMAN)
FACTORATE”

Armest Pammacestical Company
Sl s v ue e

COMTAINS ND PRESERVATIVE
CAUnON, FEDERAL (LEA) LAW

WTHOUT PRESCRIPTION.
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ADDITIONAL INFORMATION

As a consquence of the application to the U.S, Dept. of Health
to supply FACTORATE, a produect licence was obtained for Armour
Pharmaceutical Company. and licence number 149 was issued on
the 18th September 1972, This Licence No.
149 is subject to the following labelling requirements:-—

1) Store between 2-8°C.

23 Avoid freezing
3) Reconstitute with 25 ml Sterile Water for Injection USP

4) Administer at room temperature within 3 hours after

reconstitution
5) Do not refrigerate after reconstitution
6) Contains no preservatives

7) Caution: This product is prepared from pooled human
plasma. Despite careful selection of donors, it may
contain causative agents of viral hepatitis.

8) Caution: Federal law prohibits dispensing without

prescription.

A copy of the vial labels outer carton and package insert are

included on the previous pages 49 - 51.

No evidence of haemolysis or hepatitis has been recorded
since the product was introduced.
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REVISED PACKAGE INSERT LEAFLET

ANTIHEMOPHILIC
FACTOR
(HUMAN) priep

FACTORATE®

Armour Pharmaceutical Company
Phoenix, Arizona 85077, U.S.A.
U.S. Government License No. 149

53

ARMOURO000186

ARMOO0000002_0064



54

ARMOUR PRE-COILED I.V. ADMINISTRATION SET

?. ———— — PROTICTOR
E_.._.—— — PIERCING DEVICE
; T— e ALK INGET HLTER
7
N
T —— - PROTECTOR
lomm—udeies | DRIP CHAMBER

by WEEDLE
! e —— FILTER
! hf
s , =~ NEEDLE AGAPTER
~ 34
- et PLASTIC TLBING

... MOLDED RUBBER

CONNECTOR
u

-
$' =~  ~CONTROL CLAMP

S

DIRECTIONS FOR USE:

1. Examine set to identify components and assure
that end protectors are in place.

2. Remove outer seal from solution bottle and
sterilize top of rubber stopper with antiseptic
solution, Let dry.

3. Positicn clamp 6 to B inches from nezdle
adapter end of set. Then close clamp.

4. Remove plastic protector from piercing device.
With solution bottie in upright position, push
the piercing device Guickly through the outiet

diaphragm in rubber stopper, (Push straight in,

do not twist.)

5. With drip chamber partially compressed, invert
Yottle and release pressure on drip chamber.
Suspend from suitable sland. Do not remove
air inlet filter.

6. Open clamp and allow solution to displace air
i tub.ng and needie Squeeze flowbie drip
chamber to obtain desired solution level. Then
close clamp.

NOTE: Pnp chamber should not be completely
illed.

1. Remove plastic IV neadle protector.

8. Proceed with venizuncture. Slowly open clamp

2nd adjust for desired flow rate. (Approximately

10 drops =1 ml.)

NOTE: Add supplementary medication by
injecting through raised partion of
moided rubber connector. Do not inject
into plastic tubing.

NMOD BV31
QNV NI HSNd
N30 0L

LOT NO.

A-134
12347,11-74

‘asn 810jaq A||njaied
jaued ¥oeq U0 SUOI3IIP
pesy "paiipow us3q
Kjjusoal sey 38s A SIyL
‘310N
NWOO ¥v3L
QAY N 430d
N340 01

ONE STERILE-DISPOSABLE SET
READY TO USE

INTRAVENOUS
ADMINISTRATION
SET

WITH
19 GAUGE—
1% INCH NEEDLE

ONE STERILE-DISPOSABLE SET
INTRAVENOUS
ADMINISTRATION
SET
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REVISED PACKAGE INSERT LEAFLE

STORAGE
FACTORATE® and diluent are to be stored at refrigerator
temperature (2°C.-8°C.). Freezing may damage the con-
tainer for the diluent.

HOW SUPPLIED
Antihemaphilic Factor (Human) —FACTORATE®is sup-
plied in single dose vials (AHF activity is stated on label of
each vial) with a vial of diluent and steriie needles for
reconstitution and withdrawal,
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1. OVERT BLEEDING —Initially 20 units per kg. of body
weight followed by 10 units/kg. every eight hours for
the first twenty-four hours and the same dose every
twelve hours for 3 or 4 days.

2. MUSCLE HEMORRHAGES—

a. Minor hemorrhages in extremities or non-vital areas:
10 units per kg. once a day for 2 or 3 days.

b. Massive hemorrhages in non-vital areas: 10 units
per kg. by infusion at 12 hour intervals for two days
and then once a day for two more days.

Hemorrhages near vital organs (neck, throat, sub-
peritoneal), 20 units per kg. initially; then 10 units
per kg. every 8 hours. After two days the dose may
be reduced by one-half.

3. JOINT HEMORRHAGES—10 units per kg. every eight
hours for a day; then twice daily for one or two days. If
aspiration is carried out, 10 units per kg. just prior to
aspiration with additionai infusions of 10 units per kg.
eight hours later and again on the following day.

4. SURGERY—Dosages of 30 to 40 units per Xg. body
weight prior to surgery are recommended. After surgery
20 units per kg, every eight heurs should be admin-
istered. Close leboratory control to maintain the blood
level of AiF above 40% of normal for at least ten
days postoperatively is suggested. As a generai rule
one unit of AHF activity per kg. wiil increase by 2%
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the circulating AHF level. Adequacy of treatment must
be judged by the clinical effects—thus the dosage may
vary with individual cases.

WARNING

Antihemophilic Factor (Human)—FACTORATE? is pre-
pared from human plasma, each donation of which has been
found negative for Hepatitis B Surface Antigen (HBsAg)
by the radioimmunoassay (RIA) method. In addition, this
lot, after reconstituticn as directed in this insert, has been
tested and found negative by the RIA method. However,
since no completely reliable laboratory test is yet available
to detect all potentially infectious plasma donations, the
risk of transmitting viral hepatitis is still present.

SIDE EFFECTS
Products of this type are known to cause mild chills,
nausea or stinging at the infusion site.

PRECAUTIONS

FACTORATE® contains low levels of group A and B
isohemagglutinins. When large volumes are given to
patients of blood groups A, B, or AB, the possibility of
intravascular hemolysis should be considered.

CONTRAINDICATIONS
There are no known contraindications to antihemaphilic
factor.
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ANTIHEMOPHILIC FACTOR
(HUMAN)

FACTORATE®
FOR INTRAVENOUS USE

Antihemophilic Factor (Human)—FACTORATE® is a
stable lyophilized concentrate of Factor VIII (AHF, AHG)
prepared from pooled human plasma intended for use in
therapy of classical hemophilia (Hemophilia A).

A hereditary disorder of blood coagulation occurring al-
most exclusively in males, Hemophilia A results in profuse
bleeding in joints, muscles or internal organs as a result of
minor trauma. The disease appears to be due to a defi-
ciency of a specific plasma protein, antihemophilic factor.
FACTORATE® provides temporary replacement of the
missing clotting factor.

Affected individuals frequently require therapy follow-
ing minor accidents. Surgery, when required in such in-
dividuals must be preceded by temporary corrections of
the clotting abnormality with fresh plasma transfusions, or
by injections of Factor VIl concentrates. Obvious advan-
tages of the use of concentrates of Factor VIII over plasma
are the avoidance of hyperproteinemia and possible kidney
dysfunction resulting from large volume transfusions.

Several different concentrations of Factor VIl have been
used successfully. These range from Fraction | of Cohn to
highly purified, potent preparations. Antihemophilic Factor
(Human)—FACTORATE® is in an intermediate category,
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the diluent vial and inser the other end of the double-
end needie into the rubber stopper of the FACTORATE®
vial. Diluent will be drawn into the FACTORATE® vial
by vacuum. (In order to assure transfer of all the diluent
adjust position of the tip of the needle in the diluent vial
to inside edge of the diluent stopper).

5. Remove diluent vial, then the double-end needle, from

FACTORATE® vial.

6. Gently rotate FACTORATE® vial until contents are dis-

solved. DO NOT SHAKE VIAL. Vigorous shaking will
prolong the reconstitution time. Complete solution
usually takes less than § minutes. The solution is now
ready for administration.

ADMINISTRATION

INTRAVENOUS INJECTION

1.

L

Plastic disposable syringes are recommended with
FACTORATE® sclution. The ground glass surfaces
of all-glass syringes tend to stick with solutions of
this type.
Using aseptic technic, attach the filter needle (blue cap)
to a sterile disposable syringe (10 ml.-25 ml.). Insert
filter needle into stopper of FACTORATE® vial; inject
air and withdraw the reconstituted solution from the vial.

Discard the filter needle and attach suitable infusion set
or intravenous needle (not supplied).
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being a purified cryoglobulin with much of the fibrinogen,
as well as other plasma proteins, removed. When stored as
directed, it will maintain its labeled potency for the dating
period indicated on the label.

Upon reconstitution, Antihemophilic Factor (Human)—
FACTORATE® contains 5 to 10 times as much Factor VII|
as does an equal volume of plasma. Thus, it may be used
to correct deficiencies in Factor VIII levels without over-
loading the circulatory system.

CONMPOSITION

FACTORATE® : Each vial contains the labeled amount
of antihemophilic activity in AHF units. (One AHF unit is
the activity found in one ml. of fresh pooled human olas-
ma). Each vial also contains sufficient sodium chloride to
make the reconstituted solution approximately isotonic
when Sterile Water for Injection, U.S.P., 25 ml,, is added.

RECONSTITUTION

1. Warm both diluent and FACTORATE®, in unopened
vials to room temperature [not above 37° C. (958°F.) ].
2. Remove caps from both vials to expose central portions

of the rubber stoppers.

3. Treat surface of rubber stoppers with antiseptic solution

and allow to dry.

4. Using aseptic technic insert one end of the double-end
needle into the rubber stopper of the diluent vial. Invert
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3. Administer solution intravenously at a rate comfortable
for the patient. Usually 25 ml. may be given in about
five minutes.

INTRAVENOUS INFUSION

1. Prepare solution of FACTORATE ® as described under
Reconstitution.

2. Slip the vial into the plastic suspension sleeve. Keep
vial upright.

3. Follow the Directions for Use accompanying the Intra-
venous Administration Set.

4. If more than one vial is to be administered to the same
patient, the administration set may be transferred to a
second vial prepared according to steps 1 & 2 above.

5. W_hen infusion of FACTORATE® is complete, the ad-
mlpistration set may be flushed with sterile isotonic
saline to avoid loss of any of the reconstituted solution.

6. After use, discard administration set, needles and vials
together with any unused solution.

DOSAGE
Antihemophilic Factor (Human)—FACTORATE® s for
intravenous administration only. Although dosage must
be individualized according to the needs of the patient
(weight, severity of hemorrhage, presence of inhibitors)
the following general dosages are suggested:
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