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MLA 20f 
PACE 1 

MEDTCINES ACTS. 1951 AND 1971 - APPLICATION FOR PRODUCT LICENCE 

Full name and address of 
Armour Pharmaceutical Co. Ltd.,

proposed licence holder: 
Hampden Park, -

Eastbourne, Sussex 

Trading style to be shown on N/A 
licence if different from above 

Role of proposed licence holder , (1) saFrntr;asa:u+edrtty&'i7r 
(ii) as person who imports or procures its importation 
(iii) as person who first sells or supplies It as a medicinal product - 

Activities for which (1) selling or supplying product in the UK 
licence is required (ii) procuring the manufacture or assembly of the product for sale or 

supply in the UK 
(Iii) importing or procuring the importation of the product
(iv) 

Applicants own reference no: Sr,B "FK 

Name of Product: FACTOnATx (FACTMI VIII) 

Fees information: (I) Does this product attract the major initial fee? No ~,I44sia 
(ii) If so, do you wish to pay this fee by Instalments? /1 
(Iii) is this product exempt from the initial fee? yea ]QY6t/lr) 
(!v). Do you hold any other product licence for which you are paying

a duration fee? -YAX/Mo 
(v) Are you a retail pharmacist? 11 ./Ne 
(vi) Do you hold a manu(acturer's licence? yesl(Q(rq; 

(v) Are you a retail pharmacist?
(vi) Do you hold a manufacturer's licence? Yes /x,11 

• (vii) Will this.product be manufactured by a licensed manufacturer? d / v 
(viii) Do you wish any surcharge to be adjusted by reference to sales? AJad/No 

-'y X/We apply for the grant of a product licence to the proposed holder named above in respect of the product(y) 
to which the Product Particulars on page 2 refer and in accordance with the other particulars annexed: the 
said licence to be for a period of five years and subject to the following provisions:-

1. All the provisions of Part I 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 is to be manufactured only In accordance with the methods sht 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() is/ere packed and on any package inserts or accompanying literature. 

Date .....v/fl.. 71~a4.l1y5............ Signature GRO-C. 
State capacitj+'Ttl'WttiCr-SISitgd ( .Bead of ,regulatory Affairs) 

Name and address for communications:-

, lrr.$.G.Brooks 
 

Armour Pharmaceutical Co. Ltd., 

.Eastbourne, Sussex

Scientific Evidrnce: (I) Chemistry and Pharmacy o%- pages 
(if) Experimental and Biological 'Studies — pages 
(ill) Clinical Trials SZ Pages 

Ncmbcr of pares of supplementary information:- 2 
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Product Particulars 

2.1 Name of Product: FACTORATE (FACTOR VIII) 

2.2 Pharmaceutical form: Injection; The preparation is in a form for 
administration to human beings. 

2.3 Active constituents: Antihaemophilic Factor (Human) 

2.4 Uses: In therapy of classical haemophilih (Haemophilia 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. 

2.6 Contra -Indications; There are no known contraindications to anti -
haemophilic factor. 

2.7 Method of retail 
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, withd. 
and injection. . 

2,8 Manufacturer of 
dosage forms Armour Pharmaceutical Company, 

Phoenix, Arizona 15077 U.S.A. 

Applicants reference number (as on page 1)

Applicants signature .. G RO _C 

MIA 201 
PAGE 2 

For licensing 
authority use 
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SUPPLEMENTARY PARTICULARS 

3.1. Physical Ch..racteristics 

A white to pale yellow lyophilised cake in a vial with 
vacuum, 

3.2. 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 pr°thrombin are adsorbed with aluminium hydroxide 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 Quail-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 22 U/ml 

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

Armour Pharmaceutical Company, 
P.O. 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 -40°C during quarantine 
prior to labelling. It is stored at 2 - 8 C after 
labelling and held at Armour Pharmaceutical Co. 
P,O. Box 511, Kankakee, Illinois 60901. 

f 
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SUPPLEMENTARY PARTICULARS (Cont.) 4 

3.3 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. 

3.4 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. 

3.5 Labelling

As provided in Volume II. 

n 
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3 a .. .  .........:...... ..:£~.., , .:.. ~.~_ C.. . . e I 

V4[ ,Wt ,.zer the : opo f:,:L c: ,,she 'v; i 7 bc e :i :L LP. :.or 

G'~' ..,_. cite p's.0 u" :L;a 'J3 Zcic,,e3i12;?1Mle, 
,.r.• ! _... ; a u.n.. ...—.a..... :rr.r ern_v..+............+r.._.~.~..0 r.........rnu r....r.......nw..., 

.p. 

..ii a t -,.d_. ar . with (•a ..ce 'f: [7 ofld Pr t 
 ,xit.t_c . ._ 

Mianc ( ., r,3?12 ino. Pract.t.c+' the ? .a ...'_k T Controller 3 at 

l"i.Lm•.^.1'.:i' Pha. `nt:1Cf'tii" s_G. f {_ . Ltd , Er ):irir: e s ;scx 

Stj:LS. . ba vesfto•'--'S:bIC +%: t..a EE :.._ V'l u£ ,o. .3.

p:t" _ : s..s iii' C L1 1'e1. e ..; .. ..: ¢...E .F) !. .. .. .. .', 

f .t.: 4 rhaaiL :.. .e 42. .. ..+~ Gi 'i ~s .C':.. _•. 
~s, 

a:l it 

73 
a y2O a* 

Bnllit and Final. Co ta,L)'to ' Testc f ,, .t• Sterility 

The _. li 'it _l.i„ :r0 "' final  coutainurl> 

a±ta: reconstruction : -

I. nil in f -luid a'ti.ae,; yc. .I. ~.. te Mochiun
2. nil in C!r  h;-i.a eai1. C ,sue .c:. di.,`..yce is 

* Food and Drug Rocnxit1'atiol3s are as attached. 
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LI 

pri. ... 0> n'_<71t t, "'.:_, . '+tih hc
7 bet Ct~I:I ;:Ii27;i:•c With the 5G`7.1; s'iTtt to which i' Je 

tes'; app)jc-n. The results of nil tests perfoi':rts=cf 
I Ol be cons•ae..ed in dale?'. ;nirg whether cr 

net. the t<:::.,. ,...:alts hint.. ; o test objeei.. .'•, 
..,... Yxtf. %;':.~: i.:ai. =•e:;nit T;., ' ;' l). i.?isrep' led 

when it is S`_ illshe Li tic.. ..: , test is in . .._id 

due to caun.s. unrelated to the product. 

5 770 t0 Potency. 

Tents for p lenty shall ci.nmst of either ii. 

id xo or in vivo tests, or het), e;'hich have been. 
.`. i.ieeJ ficall ST tli:.iii; ...ci for each j :roduct so .o 

imicate its ':;i'::EIIEy in a xanniier adequate to 

satisfy- the ititerpreta_tion of potency given 11;f 

the definition in § 73.101(t). 

E 73.720 G%_. ti._zl safety. 

Ili C'CitJi .ion t;o `ipeeifi_:.-i s?;.ct; test- .; ple 

scribed in this part for ii_, i-vidadl products, i-I 
groeral s<.f f:l.y ;s LG.. shall be u-.',2` OriiiCr: in fl .s.l 

container material, from each filling of each lot 
of all proditcft intended for administration to 
man, either after the labels V::..'"t? been 2;7...^'.tie 

to the final container, or affixed, both nisi i 

and inside, to the multiple container Sto 7s G 

receptacle just prior to its scaling for stamen
purposes. Exceptions to this procedure rcoco 

ut'  r e Director, -)ivi , i>_.<,:not. i...grl 1'11: the Si4? of

logics ;;ta crd.;, when troy. -",; cac
L'casrcd each day. The ii '.A ai c"r, ,. es

if i' 
• 

  ; test 
shall consist of the parents c ; r; . -1 rr_ of .. 
maximum volume tolerated Lett oscs of ": o 
slice weighing approximately 20 , each and 
into each of two guinea pig's weS toing approx.-
i:natal' 3i0 gm n. each last no mccc than 0.m l. 

need be inocalo:ted into each a_.?ous, and no 

more tha iJ tto ml. need be lc.xuJ .: , into mill 

guinea pig. After injection t' .r- ::Is shall 
be observed for a period of no than seven 
days and if neither significant :nnstmne. nor 

death results during the observation period, 
the product rote..._ the rocs _reel?:__t s f-cc ccroi 
as: ety. Variations of this test, c.t ar in tip 

volume i; -m eted or in the species of ts:t: animal 
use c. . 'th be nato whenever. retnt -_ e,i because 
of- Lt_ to — . 0.; : ...vel derni udicd of the prod-

uct or I ,:::F':sse of any individual demainds of 

the product itself. 

§ i3.7 caty*. 

Except ..:s prJvidod in parag tiD7h (f), the 

sterility of each Iot of eel; product shall be 
dez71e17°.,... .. { ;.' by the p erfoJ71anee of the tats 
prescriocci ._. ;,.=.razz:; ;4;;, (;-) and (b) of this 
section for both bulk :+iii' linnl ;:0711:ti;_e.. :i7'. 

terial. :t; :l', material shr.11 he tested aeporarcty 
from find container material and inaI.::i'inl 
from each final container shall be tested in in-
dividual teat vessels. 

(a) The Lrrt^-(1) rJsiog Fluid Tic -,Cie .. 

colcccfe ii c:dfnsa. The .__me of product,, an 

required by paragraph (Q) of this. acct.._. 

(hereinafter referred to else s-s the "liii":;tl^ 

sum"), from samples of both bulk and final 
colt. abler material, shall be inoculated into s. 

vessels of :r;Laid Thiogl;;colbote Medium. 'i..:e 
inocuh::col e.ed rredi_u:r; sl`:.tl be .ill.`.:..., t 'titc 

ou£;hl;t- end incubated at ., tm nperntu.ir. of ; r. 

to 32° C, fe'i' a test period- o.f no less than _.. :eu 

days and examined visually for evidence  of 
growth on the third or fourth or fifth day :and 

on the seventh or eighth day. If i ncabo.tis.; ice 
coritimic-d Ixey nd eight dla..;: an addi ?4i'.: I '.c: 

a'mii:.f be Sall be lime' or tl ... last csr of to 

test pee-led. If the ii..)euicllri renders

medium tur hid so that the absence of gi'uor:`.a 

cannot be determined) reiia_b7.; '.)y visual ex-

amination, portion; of tills turbid e^edium in 

amounts of ..:,; less that 1.0 .• . shall be .•.. uo -

ferret' on the third or fourth cr fifth day 
incubation, from each of the test vessels and 
inoculatecl into additional vessels of. medium. 
" material in the additional vessels s}:a1: he 
ho ~ ud a tcsspscsturu of to 32' C for 
no i t c ,one Inns. No! i`.__ t:andiug

transfer of m. ,. . cal, examse;eeefhen of t',.. e: 

filial 1t tb; stall 1:e cmPinncd. cs prescribed 
above. i7'.: c.cC1a.iCi ,. _ . rile shah be 

.,;.c t i i:. _, , f growth omi the 
.,.,` incubation arid 

on l c venhi or d; fy R•,,.i if incubation 
is scotinued beyond c-c _ . ._a cf c-d;tt days, arc

S -'.ti ( I i CA :.111 f13 . 8_ ~. . ,:- , ...J! 01

I.:- ,s'; dry of t,_v ir_ , L_r , ceciot
, ,; , repeat test: cnns hr eerie; , . _ , rep: 

scO in p. ragraph i b) cc this 9 ion and 

i t. d as specified in pnrccgraph (c) of this 
section, 

(2) ! ~$ ,• F l"irl S,2 oc.'ran i3:Y.'d€v-mi?. il._a 
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for I.ia•ieci proth ctc, a test or funfii and cast 
.. .r made on f_?al coiii-tiiuc— '_.. .:((:;':ia, 's:il.. 

k+ -ing the orocedures prescribed in subpara-

graph (1) of this nat_agraph excu pt that (i) 
the IT'.; ;$i:;ill shclll l: ? Fluid r.i' :iiIr'\ha: ....0 i:;:-i; 

(ii) tll:- incubation shall be at a tempe_ro,tFre of 

20° to t.',L °  C.; (iii) ;.._., period of ine io t_on 

l?:;,il h;: no lest then ten days and -^.?7 examine- 

tion shall be made an the tenth or eleventh or 
'(,': 'mot tb da; in lieu of nu 'cc}>;'.rfunnrhn) on the 

seventh or eighth day. 

(b) Rapecl'•iesis---(1) Reprut bird; test. i1 
growth appears hi the f:crt of the bulk I:: e *-fit, 
the test may be repeated to rule out faulty teat 
rroc(:` ..: ee by te5%.i:j at lc..'".St the .... :i.. eOttl';aE? 

of material. 
(2) First repeat f: trl.Z container felt. If 

growth _l lil)ea fin in any toot (!th1o:;1 fcodo:te or 

Sabouraud) of float contz.iner material, that 
teat may l?'_'. repented to 1'titt, out faulty test 

procerh ros by- testing inete_ial from a s m le 

of at lo..a.st the same nutubei` of final eon ta iri ::rs. 

(l) Zsco VC7ii-at JIO a1• cOft ii7ICt' tc3f. If 
growth appears in any first repeat final eon -

tam er ,...:it (ti'fiogi;. oihtc of Sabouraud), that 

tut IriS1.;i Fe rf pesded rs.rot'i rod there was no 

evidence of growth in any teat of to Milk ma-

teri:a ...:;d l;.r,.erial -rro:a a sample of twice the 
ilunibor of final containers used in the first test 
is tested by the scale method used in the fired 

teat. 
(r) >ter r,~ r-tm of et ,ee:;> '(½e ,-e_ 

ens -d in d':etc{ ruining r . w-i c; r, _ t the 
let ,: : .:s the requirements i ta,
ti . . . . -s amy he meet. oc l `L. ..

b: adequate controls to be Incnb.:'. The lot 
L"iaaLr the test requiret:ie?St ,, 1: 'If; if!'\-, l,Ct ap-

pears in the: tests r'resc-ribed i  , nragtir,h (a) 
of this . _..'. , . it repeat tea_; avc.

i the led r.cci:. t,,erest re-, .. .., m:_
appears in the tents } e :: c7 ii:..rl in nipjm 
(,F.3 `' j or (o) (ei) a.. ti, .e c. n, T .7 .. .~S't.i

( ' test sry?7zp,las feed eor2 iaes--(1) Kell. 
Fat . _ 1; >'e for the balke sterility test shall be. 

reare 1 -dive of the bulk material and the 
volvrne tested shall be rlo less than f0 nil. (Note 
except ions in paragraph (f) of this section.) 

(2) Final containers. s. The sample for the 

ii 

re- r !fi nalcontainer    ai:S: ' first repeat .final i.J"sl t :.~.,7 Y 

tote doll be no Jean th.•nn it i7f_ i.

from each filling rif each lot, re-doted  to repre-
sent all .-rages of lilting frame <`:.ie ½1kves.•... it 
t:'is . lawinf: c nif:, tericely in the firm-..l eoet.:dner

is 1..0 nil. or lens, the entire contents shall be 

tested. If the araouat of material .l in time final 
ecntainer is more than 1.0 ant., the volume 
tested shall be the largest single dose rel.:yrz-
i;teneled by the. manufacturer  ._ A_O) ml., r'i -. i_i? 

ever is larger, but no more than 10 ml. of 
erial or the c _:time co, itemmts train a einr 3 

final container reed be tested, (Note exceptions 
ill paragraph (f) of this ,:r CtaC;P1.7 

(e) Ct(dtn ? L lteria - (1) i ; 7>74 tac. (i) 

The formula for !;'luid Thiogiycoilate Medium 

is as

F?:[u.. ; ; io7'y;ellcj5 l7crlaurr 

i tiu"ar agar (i; ss Can 1c% i otitnre 4. r , __t. 

by weight)

V Yeast. ext'cet (\+i11(!-, lii:il.2.) ---------- 11.0 fill. 
I'iancl•f., .:e sigi:si. e e:i;,..iE .._-.. . _. _.._ . .^ i' ._ 

Purified ester . . . 1,000 iCi. 

Ii:diL?11.1 thiG'tt "i,.7i  . (e- t 1ycc',... (Jr gin. 

acid-•--0.3 ml.) 

pared) 

(ii) The rorninla for Fluid Sa on -at '. 

Pdedium is as follows: 

1'iui,l3abouraacl5_r giac;r, 

Pan ;eerie digest of ---------------------

Peptic' diu:c,C c:: . niival !.iuuc . _. .. - 6 gre. 
Purified seal^a ------------------------- 1,GC r nil. 

JCii lc,il 11 7±0.1. 

(~') ~ tl'i:'C ;?2=^(''1Y?'Yrd ('!;21.2'7`%911s:ItS--'i=1{)

QCinJ cniiC, e coda. of m.eciliisllt. and [l'i'st+,.+.'. i,r 

.. ..77 . . 'ti: ..:_Gi n,?g gl?Cll.?.L. -. Lr:.:1 

coed tlor`- G i.-: cub . , _ i -1.4: . _u??r, and 'a r: '. 

n 5 v ..m&, . ,... . cc c' s 

"vii to ,-ac 1,'ide coriditicils, ihru_ok1m to a.. ,,- 

bic and anaerobic growth of ii ieor oi .,.,..0 

throu,ghc:,t the test erlion. 

(ii) Ratio of 2.. : O tr, _1; c'. ... ,. -.,. 

The ratio of the \: ino ct dc 1 rrr:li:rt^ mt 
volume of culture , a.r s1-_i ! 1: sari as nib 

dilute the preservative in the inoculun to c 
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$. 

not ... .. .T Y., . ..'':` a.. ,,.;• ,. 
ii?atIi)g in icYo3•'ganisi'ri. in l3i Oi'',O'=. or lc': 

ta1?i'....•. of pre. orvaidve may be eonFYered "n 
oi Lnja  tho pro :1 :,_tio . 
(I) 1. cepiio i... I:IItl:. iaa .d 'if nal conl. airier 1''::.. 

to ial shall be tested ir sterility as describr'd 

a my in this, gnrtiom, C.0 -ant as folio ,v 

(I) i. > i16i'tr'1iY stenity iC.>,':S Rr, .Se'ribca . 

When differ(-at sterility test;. are pl^escrin-.rl 
f - ' . pre w.ct ;n thic _)c?r . 

(2) , ilernrws; tmw boa-Uon. te5ttpie(ati:r cs, n"z; 
tc t.s ma" be pc" forrilco• . in all rospeda as i ro-

soi'i';Y 7 h -i p:L'f:1f'. , (a) (1) (e.: this .88.^,'i.i•on 
nite t(. St' U411) an inctiNtion toraj:n2ature o 

18° to 22O C., the tithe; test tiaing an incuba-

tion temperature of .. ., to 87 - C• Tien? of Ti of 

performing one test using anincuba'Lior t:ein•-

perature of 80" to 320 0. 
(ti) D?,'.1(iTent tsar.; e;'71al o.' .Si<.;?f.';iCTi. ACry 

f .rent test nlay be pe.•for med provi:aed that 
pi ,r to th e performance of such a tent, a man', .. 

_r .. .iT:. . . .ul i?1t (1:  '.'h Direccr,

I?at.ional Institutes of t_e;ijth, finds a.(Ie(auata to 
establish that the (.1ili;s YT$ t<'.n1, is equal or 

s ;erier to the tests (;eoc.ibaeu' ?at :•`.i !' . .t'!k%.:a 

(a) and (b) of UT.ls srction in debating con-

tnrn 1na.. Ti and makes he finding a matter of 

(4) Tea 1rner?udecl or not rai 'nh•eci.. '(lie. tents 
pi:esoribo) in this section 'need not he j';r:•_ 

fri -in d: ''r - Y.'Ihol~ 1.ltJi~ (t•juntmj), r

cipitated Anti iernophilie Factor (0 n), 
Red Dicod Cell; (Human), S1nn'2 Donor 
rxl..._i,._ (. „lax ! SI:'. i or Vaccine and Oder 

siniillr l',roduets concerning which the Diree-
ton, National Instituteee of Health, tiai rs the.t 
thu niodr of ?.l nirt.atioa, the me0ied of 

preparation) or ih:t special nature of the prod-
uc`. .r-ecindes or does not require a. sterility 
t;.. t. 

( ) cr,n 7 - S i ;'0. T -lv~col- 

t  to e S Con (d-J.oar.. 

Teal products. The S. C: .,_t• 'a for ._ 'ik lycoliate 
Loth Medium  is <.., fC. 

11 0 , .~, ..ante 2-ro1_. . , .t'um. Cci ein bk. 

] pod ,. _ I . ; f , d on of -_ . . -. n to ant 

T n-t,_ 

I i:, i in.Stances, the foli(iwing broth is ., 

h O(1iLi1t1, pZOVai . it is toed Ti_ 0mith «romeo-
ta ion tubes which have been heated within 
fror ?,:. ;: icT ... ?:.ct rl;. bath or i::. ..: c  
T n .ving si.:..i.ia So ::is to (hive the di:sohred 
O:; : gen cud of the medium i in the closed ari-a -

j... 
----- -- 1.'E> r' ,. 

C~:c;~..r_..itac 1 •.,e ' ~t ca • ;e,tx . ...... ---------------- _is t., , .v-

F'ur•lired ;.cler ---------------------------- },000 .i xi. 
ni t! i ';$ - c:oli:;t (or i:ltioi;:Vt::';i...7 c.i . - _, 

acid--G a n-h ) 
Final 7.%:e.as.. 

(Y') 1.',rman•jo.n of final ea po.ir<cr:: tn<ria (•.`a:f•;• 
to. leer (has; 20 If the 'numnbor of foal con-

tainers in the filhng is more than 20 or 1os5 
than 200, the smaple shall be no less spun. r.' 

pC.rr.ent (1f toe ccroi.nme s. 

(7) i'fuinbor of 'hwl cter~ IMM -2U o- 1,^u. 

If (he 
Punch ' of Sisal ran ; !.T1'_e in a fib n

PJ or less. Iho S:tT'i171( c,ii:[;i ii0: two i7;:t;..f con-
lucre, or i-he sample need be Tio more than 

tine inal containse, T)r0:•_sl;. d (i 1 the b-ah 'Cr:a-

v.e i';l niet the sterility is rc-quif•eroe..., sod. 

(ii) ::zfter Skiing, it is dl-:nomistraterl b; l -:iti1 
a ainculatO(i :i;^tnl; l:' that .all slil'i'i;:a s .. 

the product was exposed were free of ! ):'.'etam-
i. tL G...,. .. 1° n'io x sample a~atin: rni::'(;(s,"~;Gr:i..;,.a. '1.7__ ei i,:.,:Lce.
SI-nO] be j1 _ aroc iii i;:1; , time tiimimT ; i:Guij)-

mcai. with sterile 1.0 pe ;:(tit peptone sciatica, 
pP 7.1 0.f, which shall be discharged _...'.r.; a 
final aentaice'r by the sane nwMod u.._.1 for 

ti I , : I. ?i.1-ii ror.ar;ir r, ;,itn
(8) Samples— -longs you -ens r, 'roro in 

f . , co;rt .tit, r . ]Fain Nominal ti' .  on . ,..In 

I.:,. .i _.. .. .. ( . ')), .3.<SS:t: n P1•Utell. 7Ci•-
t:C , i. U T. -'l) and Tht;'. ._ :?; (j.ItETY;;II ); 1;heen 

the vnlu; o is a t __   c fund cont _.-I is 

the inflee r, n-'" nlacy or :; ; ].a L ie rae full 
v, t r,lc c _v-ct i,' _ 18:1 - .• , .- _s of 
the iiii , f ',_.;1 chIP .i.. ern :. is talon: 

Provider:, 1. rya;: t' _ e..m. ironer, .;... ._orores of 
the sam _ ... n .... , t ' o' _ _., he 
.. ~ do t:T:r_1i t_: feet 5_> SOd 00. 000fie 

ill 5ta805 ._f that (Ii lea

(9' D . -;wctic picnic -cc's ?cot Lauded .o i 

jech-o-m. For diagnostic products nd .__`_i.c_r 
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for injec'iiu".', (i) of  :11y tOo r.!':iin,.ayCCa ̂ •.i:f-̀  -jT" 

diurn test iii required; (ii) the volume of ma-
ter hi for the bilk test sh ?li .. no less than 

n; ` (iii ` the i+ for the final cop-2.i i_. ., Eti!.. \ l. r  sa:~:}l_ 1' 
_abler test shall be no ire's than three final 
Ll;).iiEtlacre F. the total nuuiber filled i::; 100 Or 

and, if greater, o ie addiiienal container 
eeh additional iii) containers or fraction 

e but the sample need be an niece then 
Vii}

(.LO) A se a;. tti `iN tr p"rerarat~nitS. 
F, hi -i •t" hl ele beOpairationS, the 

l;e; ti nEjes ha the i.''I .i.aterIal and from 

each final cor.Lai?:-cr need he no more than 2.0 

73.740 i -th'e'y, 

Products shall be free from extraneous ma-

terial. In addition, products shall be tested as 

.3i ?cl in (] 1 • _ - npbe (a) and (b) of tills 

S •s_i+xi. 

(a) Test for residual v P e~'U2'%'. Each lot of 

Iemed peoduet Shad be tested fur reeictual inns.. 

ll'; and other volatile Subs=-q iices. 

,-`rn; -' .-r, '1'hz tat  for dined. . eeeciucfu 
:.•.. le _- nsis-_ of r.  unie the niaxdl;.?.:rn Jo. , 
of inii a reEl i sample eq, ,.lei steel 

0 _ - - V IS •''.. .,. a6 SSUfC of erA mire 

the on. of mercury, '. at a to . _•are 
of M I  to .3 `' C. for or for - ac it has on es-

ALtO mired is mut"aei_nt to rc cult in a eca . r_t 

( ) 1 0~. ohas; n arj (a Js nic . The 
end o t 

;_'. ccl . 'it „d 1 , .shalt orecac tl nl, fee idCG 
aceh _ t,. v ] u1] not exceed 1 0'- ge e: t,, for 

ttemelel di: us Vaccine:, Live, At:enaccted, 

.,le<, !., i t _ C _C lam d _-•tis 

r" rice), ~ -~^y~ -- not exceed a Tyr_ _ iiT. and for 

Modified -'lercmo. (Bovine:) s T ro _;ted ; ibri-

T  :,lac ~t0'.?Ila c; Si c, loI n... Str -

todesi -v , eel Ammti-Tnflusac 0 jeers deeuriI for 
the xseiaT 1eanatmon Jul. ,.. Test, they 

shall not exceed 3 percent. 

(b) Jest for nm,m n.,roie s bInemcee. r PA lot 
of any product intended. foe or  liv iejcction 
shall be tested for e ig ire ,__a. _, r.cc.s 1.y in-
travenous injection into rabbits as ,.i"erir _d in 
sub?:t;.agr'a5hs (1) and (2) of this ii...afr ph; 

On1 

F';'!.'- .doe.That itotwi.ili.i.ani;_, , any other pro-

vision of this pare, the test for pyrogenic 
subetan^..'ce is I?ot regaired for the follow in 

products Products containiiid formed blood 

elements; Cryopreelpitated A,ntihemoph.ilic 
Factor (lr mnloj ; Sh-.Sli? Donor Plasma (;:}.t 

Milli?); Normal Horse serum; Normal Rabbit 

Seriuii ; t ,eteri_il wail and rio.' etteisl vaccines; 

-`if! --1 fie; toenicle 101I?'_; allot-genie re-
tracts; -v name; diagnostic substances and 

tic. 'Inane organic ai" _.._,. 
C 6.:.. . The be ci doe-afar oaoh rabbis, 

. _.- .. . ,.. at least 3 ., ,.hns 5ue i` 1 s:, _ of 

1 :t  weight of the ccliii.t end also shall ice cl 

laurie equmvalent p -1 _ tconate; ', on a l uOy 

weight ')oils to ,n. single y. C, . .~ Li-̀  -:.,,:;i17n;i_._ . 11 , .8 -,. _ 1;--iii 

dust rec. . , ': i i1i 7::cd, no exceed :10 'till. 
per kilo ,'..in t .- `q It of the rabbit, ex. 
Bert that: (,) . di of the human :',se 
?col:L)1O1ided, the tact dcc emcee cXi 

body weight of C:'ch rabbi etc.li bee, it Tenet -`t. 

milliliter for iinmnune yior A n is el es ;? 

Human %jloc:d, at least 3 ailihUiters foe No1 Taal. 

l urnan Plasma, and at least iii milligrams for 
Fib_'iQoge:••: (i Zt ;:all) ; (ii) for Stre -' tokiwiee, 

_ Stiptod:1.•n so, Aggregrated 

Radio-iodinated (1' ') Alb retie. (cluecan), 
Rae e-C, ,mated (tied Ecem so .,_;._...gin (t 1., 
men), h2,dio lc.. t d O' ) t;ererc A ibui'i,i 
(._ mu _:n i and llsdi. -1 :ioa (f i ) Si e1:,: 

r lt; li N (itoinun). t+:e feet how shcmil be at 
least equi s re t proportionately on a body 
Z elefe¢ la ir it en the maximum  single human 

dose i c' 7t :_ . 

(2) .Prece:'a; ,•e, Precincts „haw`s be tested for 
Amdem :iron pyrogenia t. c 'b5 intra-

VN:_e',US me, onion Of the less; E. :J_ into three o1_,

.slot: cAbs in ove ~Uud : icy re-
CO';~iii i. _ cccl; rol led a CU-~ re rail er. .. . , .. . ._ 

takes w i'hen ctee beers }pier, to dede ctie n, '7.-id 

thiee. mo O tien  tsrr:;recrtinee 7 a... t_ cars, two, 

and finer Irours oAce' ia)cct C:. ''C•'' peiroreses 

of su`c; _ S I li (5)Ot acne pasc c erie, if there 
15 510 t _  ,. ;5 _ C ;eee. _e 12 over tic control 

tencp't'.?t'.ire (i.e. vi''.Ieve the ten:C)erature re-

n,alec unchanged or falls), th e t ?rnc'eture 
rise seal! be considered as see-c. if there is an 
increase iii temperature aver the control tcee 

per tore, the temperate mc C. _ steel be alte did-
loionce  he hbfrIn_ .. _ on _ni .t'"i.
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raluLs and the antrisl t`.?aj ratter€.: r • inct.

( i) .Test res-€T?a, standar€b, to Do o ere; The 

e•esl:its recorded for e:1 rabbits tiled in all tests 
of is lot of a product. shall be in€ludee in de-
tT_..'ti_:..i1.1g ivlie har'tile standard for j;uoh.t i:; 

met. The prenuct fails to meet test !'C aire- 

milts if one half or nio e of all rabbits show 
a ternpe'rature rise of 0.5° C. or more or if the 

tavera e temperature rise of all rabbits is 
0.5'> C. or n..ore. 

(C) Diferent f.(tste so x _ o: superior. A ci.. 

fuaerit test for residue) : ctuc`e. may be. pe .-

inic:ti provided that p on>: to its performance 

the r_._ n] hares ti t •._" is data which the Di.-
n: .>. _,. l ..crew'_ of Health, finds :,lie_ 

._. _;t€ different test is 
equ cs' s1 o West described in p<,•,a•-

aph (, t c . -, _. ,.1 and Blakes tie. f in I:i?' 
z a :f1R . Cr Ci ' ~~i,'; 3<.i i'CC'[~'i'i. 

§ 73.'7fU Test for il`.':r..i;F€€:...... 

Except as pr ov?:I-e'd otherwise in thie part, 

prier to clarification or filtration in the case 
of live virus vaccines produced :T'r'ot,. in-V Lro 
31vinr red cultul'~s, .wail prior to in;' ., Li 'acjcn 

in tic. of ii - : t d visor. , 

d-.o . t Coma S „ l', l ' h sell cultures, each . i 
h51 vont pc tit sad ronfrol fluid pool shell ti he 

tc"fed for the presence of A ycopfoama, as 

h ] k of the vi ]s _`c r 11 :is te.eS el] ill 1. • s o„•' 
ct; r (1) h cei. 3 5' 0. f oe b oner thor, 'fl 

boon-c, or (2) at --20 C, or lower if s ' r leo 3 Yes 
than :51 i.< ._ . ... tt , .. .all 0, too o. i.o : d c::
of the ',c._1 harvest. 1 . , ' ani not re-itr,f -.c'
tai.,~d at i.me time of \ ,i... Ye::_o_ inlio'e - e: Ae Ie.c. 
th". ..o nil, of e.c: s.vnl'c la ion cowl in 

tin is 10 oaf at i• et Owe acer a.ce,Pa. No lw. thee 
7-0 i ll, of so ii i, li neu] et_ l c o cos c„cr of feu: 
tc'b o',o rod 101000 10 c:1. ,.f n if t Ali . 
l l!. , i.,i = sled _ .,tic:] so: }, c., 0  o'o: _loon,. t o

shnil include cone el eel ,.es of 1 ,f ttiza known 
strains of MycccHa,e,;io, own of which inch be St. 
;iocu,»,onioe. O -cell cf t n ee two l, 1 es of 

b oth shell h ._:.hoed o_robic.. Si) C. TO C. 
and the icala.nh,cg plates a.nd tubes ,shnli toe Inca _.-ed 
._,. _mbar y t 36° C. s1° C. in , o:,: 
5-10 p r t CO_ in N. Aer lee vhie incuhn..`l c ....'. be f_n-

periodof no 105s than 14 days and the .rots, in ep 
two tubes shall be tested after 3 days a':.' b4 a,-%Ys, at 
Which times 0.5 ml, of broth from each of the: In is tubes 
shell be ccnibined and subinocuinted on to no 1_ss: than 

4. ..;a;t,+. . -i at.: c.ed acv r,.,lr: 11; !: .- _. .o 
bic 7r;,..lbe C'... .. '::al; be for nu .,SS IhaC'. I-i dcov: aloe the 
b mth in 11.0 two to bes s o! he tested aftee o day.:' nod. 
14 -ii•: at which :.i]ac•;, (1.= nil. of tcrv:h ISa.
t1 . i ='a tubes shall be eonilii ,ied and sui,inocuiated a_3 

',hell. for r otes and ..lcu':atod 
: , IniI 1: ,.._ . ..Secs 

In. n ore ,. t -i fe 1:,!:,h ail'le obeeTratioi; for 
,. . note,r<i.,r:incati~n 

of roe: . .ha, ctf to; ft. - Methyloce )Slut' 
.•r..t]; scyr or ._,: ,  i. n .t.  .icier per, is need, 

n:] ,r. . -... :1 a on , _. , ti::. . all it ie, 

excise' 'wee the irocule . e -d for the 
. .liun'aiuui,. ,,. 00 i . . 'Ice 55110. 

pl; ;::; . ... 11w dotcimu ' :. 4, -
;,,c: r S eed from l .,t.. . ..,.a ui 
co;o,tr ,tsc :ith .}`I .ai colonial and 
roe : _ :iii hiioi cilt v. i ,. .: tt. . i0ol is sa tiefaclory 
;to' m inu(acture ii urine of the tee:` on the 
e.oinc,bea chew cvidcncc of the ;,'"'.-'•-• -c of Jot ::. 

,'A. e CJi1i2 'tS of a flood C";li,c.l'tiC. t" of each 

,l.:ing Gf rldi:'[I lot ,...._, he f'astr_•'S fo:. ' .. 1i.i-,' 

all iahe list•- operations shall have bean 
cc no -P...ad. The identity test ahall ice specific 
ft'::' acre nrodtlt:t ca a maii:iie:• that \3'.1:1 ctcb:. 

0. as Me product uesl f r ite:I nsa 

final o , .- - ,c: 1.1 ea€'kage labels :and e11rcu_ 
lars, ].n, Hoc.) ..P it irOlfl any other product 
bodice' , -,_- the scat 

idea 1_-. -, m , n_ L - Sdwd C tip-. , 5- .

Isi iws or cr a cheracl . . , of 'ti a 
p ,o 't inspecva,, Icy ll';sCrosco)• t 3a'_ 

soap).: aiethods, specific cultural feet:, or i 

Vitro or in vivo immunological teats. 

73.'l in _ .'e"Jues ts for .simples gad prei.oec m; 

S ., :es of I 115' lot c'_ cnn lire; need prat L•: 
toget.. c I. ,, i S c_" 
a'p'pl .t ' i r .eel to 

be sent cm L POOCH: Di .:.n:: of Bcelo.e4 

S-ten :11 cc. '. i,,cc xc i:cti ._ ct coca }1 r the Dircctcr, 

Diri.ccic 
c 

, 3'_ ,c. . -,.i:La':'d, a I:......_. 

touter  sk i:' ccu, L..;'_L. .i. a 1`. •_1 c.,

until, the iv;; is relec.scd h,, t ai_..c ` f. 

vision of Ill ]:, ics Stan Jaw_: cl ," .I i ed, That 

the Director withal not is see such ne'tfcatton 

eaceut when deemed 1100c . ._ r for the safety. 
puri;.y or potency of the }_evert. 

§ 73.780 Cultures, 

(a) S'tora,ç'e cnd rsceprftNoatcc. Cultures used 
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CLINICAL EVALJATION OF
AL-1057 

ANTIH 'NOPHILIC FACTOR, H1J'1AN 

Introduction;

Concentrates of Antihemophilic Factor (AI , A'NG, Factor. VIII) have 

been dempnstrated to bo e ive in the ocary reel: cement of that 

• coagulation factor in patients with Hemophilia A, a congenital deficiency 

of Factor VIII. Such concentrates of AI ' range from cryoprecipitate and 

Fraction I"of Cohn to highly purified preparations representing as much 

as a hundred fold concentration of the level of AI in normal plasma. 

The need for concentrates of AHF is due-to the fact that excessively

large volumes of•normai.plasma are required to control bleeding in 

patients undergoing surgery or suffering traumatic hemorrhage. 

Methods of. extraction of AI ' activity frcm cryoprecipitate lead 

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

€ibrinogen and of other plasma constituents entrapped in the cryopre- 

• cipitate_, Selection of the method o;. processing is therefore based. on 

a balance bet~•~een the degree of purification desired and a maximum 

yield of antihemophilic factor -adtfvity. 

Effectiveness in elevating Factor VIII levels is regarded as 

directly related to the total, amount of AF activity infused and inde-

pendent of the state of purification. Other factors such as infusion

volume, protein concentration, stability, incidence of reactions, clarity 

of solution, and convenience of administration_ must be considered in 

establishing the 'extent of purification desired. 

AL-1067 represents an c' concentrate _n the intermediate range of 

potency, 6-10 A•9 units per ml. after reconstitution with distilled 
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water, and is designed to meet the tentative •standards for Aatihemop:.iiic 

F t a (umat). ienl evaluation eras ,31anned to assure that the Alta+' 

activity, as determined in vitro, was effective in vivo. Also, freedom 

from adverse effects, such as pyrogenicity and transfusion reactions, 

was assessed. General comparisons 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 

conr,,ercial AF concentrates. 

Clinical evaluation of six batches of AL-1067 was carried out by 

three investigators. The investigators and their affiliations are shown 

below: 

1. Charles F. Gehrke, M.D. in collaboration with John Penner, 

M.L., Dept. of Internal Medicine, University of Michigan 

Medical Center, Ann Arbor,. Michigan. 

2. George R. Honig, M.D.? Assoc. Prof., Dept. of Pediatrics, 

University of Illinois College of Medicine, Chicago, 

Illinois College of Medicine, Chicago; Illinois. 

3. Jack Lazerson, M.D., Chief of= Hemophilia Service, Childrens 

$- HosDital at Stanford, in collaboration with Judith Pool, Ph.D.; 

Dept. of Medicine, Stanford University School of Medicine, Palo 

Alto, California. . 

Methods: 

Protocol

Each investigator accepted protocol ==MC07297l, see Appendix A; 

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

AP000929 
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were those that were compatible with standard procedure at the specific 

• institution in regard to treatment of Hemophilia A. Results were reported 

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

supplied with this report. 

2. Materials

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

containing a vial of Antihemophilic Factor, lyophilized; a vial of Water 

for injection, U.S.P., 25 ml.; a double-end needle for reconstitution; 

and an intravenous administration set. The unit packages were stored 

at refrigeration temperatures (2-8° C.). 

In Table ? are shozm the batches of AL-1067 that were tested clin-

ically and pertinent data regarding them. it should be noted that three 

batches were prepared by Method A is which glycine is used to precipitate. 

Ai'' activity. The other three batches were made by Method B described 

• further in this application and employed in subsequent batches. All 

batches are representative of'the methods to. be used in collection of 

plasma and preparation of cryoprecinitate. They differ in the addition 

of heparin to 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 

• lyophilizing were identical in all six. clinical batches. No clinical. 

differences were detectable between batches and all were considered to 

be entirely satisfactory by the investigators. 

Administration oz- the reconstituted solution was, by choice of the 

investigator, either by syringe or by infusion through the administration 

set provided. . 
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TA1;11; i 
SUMMARY OF CHEMICAL DATA 

ON AL-1067 USI.'.D IN CLINICAL STUDIES 

Pre~rr.aiLLia __ AU1? Protein 
Batch Sire - Activity Total Clottable AL-h-i (- heparin 

1\0< D s'r a/yial tigf vial mg /unit m  if/ vi.a7. ' mg/unit pp,m. _ vial Evaluated by 

K499096 4/30/71. A 100 132 360 2.7 315 2.4 <0.7 S'" Dr. La_ crsou 

1(499104 5/19/7:1. A 100 198 570 2.9 375 1.9 <0.8 --' Dr. Gearke 

K499105 51 7/71. A 100 278 495 1.8 337 1.2 <0.7 -~ Drs. Gehrke, Lazer.son 

K499129 11/17/71 13 50 187 720 3,8 398 2.1 <0.7 1? Dr. Hornig 

1(499131 11/16/71 B 100 184 780 4.2 52.0 2.8 <9,7 19 Dr. Lszerson 

1(499137 7.1/17/71 B 300 2.08 765 3.7 515 2.5 < 0,7 13 Dr. Celn:he 

• *Liters o£ plasma in the starting material.. 

O 
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PROTOCOL FOR CLINICAL EVALUATION OF
AL-1067 (ANTIHE OP[•iILIC FACTOR, IFUNAN) 9 

IN HENOPRILIA A 
(Protocol No. MC072971). 

I; PURPOSE

To evaluate the safety and effectiveness of AL-1067' as a concen-
trate of Antihamophilic Factor from normal human plasma. 

Ii. PATIENT SELECTION 

Patients previously diagnosed as deficient in Factor VIII (anti-
henophilic Elcbulin) and in need of prophylactic or therapeutic 
replacement of Factor VIII are retarded as suitable candidates 
•for study. 

• III. PATIENT EECL1510:'S 

Patients with abnormal liver or kidney  function are excluded
from study. 

IV. NUi"AER 0=' P.1TIENT_S ?ND DURATION- OF' T? EAT NT 

Not more than 15 patients are to be treated. Duration of treat-
went is not to exceed 10 days. 

V. GENERAL PLAN OE S1JDi 

A. Prophvla Patients exhibiting low levels of circulating 
Factor VIII will-.be treated with sufficient AL-1057 to increase 
the circulating level of Factor VIII to approximate1y,50/ of 
normal. Partial thro-.boplas•tin time and fibrinogen levels 
vili"be determined before and at. intervals during the first 

hours after AL-1067 infusion. other laboratory tests of 
re-and the 24-hour post-treatment blood samples will include: 

I. Complete blood count 
2. Pi1irtbJ. n 
. ilaptoglobin ,
:. CoombS test. -

Patients will be observed during the test period 'for signs or 
symptoms indicative of any adverse, effects. Tests may be 
repeated in selected patients for the purpose of con€irming.
results or for assessing the presence of pre-existing r'1IL' 
inhibitors. 
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B. :~hera-Dv. Patients in need of Factor `?TIT to control hemorrhage 
may be treated with AL-l06?  for that purpose. Such eva~.untion 
will be made only after the investigator is satisfied with the 

safety and effectiveness of AL-1067 under section A above. 

• 
VT .

A7-2067;• reconstituted with water for injection as provided, is 
intended only Lou intravenous adcinistration. 

Dosage for prop y'_^1is: For an increase of 1% of the normal 
• level desired administer 0.5 units A} per kilogram of body 

weight. (Example: for a child weighing 20 Kg. an increase 
from 20% to 40% of normal would require 0.5 x 20 x 20 or 200 

Ak units.) 

Dosage for treatment of overt blleedine: Initially, 20 units per 

Kg.•of body *eight; after eight hours, 10 units per-Kg. Fur.ther 
treatment-with 10 units per Kg. at eight hour intervals will 
depend upon the extent of bleeding and the need to establish 
further control. 

VIT. PA.TI=YT RECORD por- ds 

Completed reports for each patient on forms provided by the 
Company are to be Lon:-rarded to the Clinical Research Department, 
Armour Pharmaceutical Company, Kankakee, Illinois, following 
conclusion of the study. 

VIII. DISCONTINUATION OF TREAT:• T . 

Appearance of s;g s or symptoms that could, in the opinion of 
the investigator, place the welfare of any patient in jeopardy, 
shall constitute grounds for discontinuation of AL-1067 treat-
ment. Further,' the patient is to be followed and examined by 

• the investigator until the signs or symptoms have subsided. 

Armour Pharmaceutical Co. 
Clinical Research Department 
MC072971 

AP000933 

ARMOUR000141 

ARM00000002_0019 



-s 
11 

Details of individual studies by each investigator are described 

eow. 
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(r.) evaluation of hi.-1067 by Dr. Gehrke 

The study consisted of fifteen treatments of eleven patients with 

established :•Giphilia A. Dosage of aL-1067 was 10 A :ii Units per pound 

of bcd .-night (22 n/:tea.) which was expected to provide an increase in 

Factor VII_ or .35 to 507k of the normal level ir-rnediately after injection.' 

Patients ranged in age from 13 to 35 years, and in body weight from 

1,2 to 200 lbs. :411 were part of an ongoing program of prophylactic 

therr- -j and were given AL-1067 in place or A concentrates prepared by 

the i:an S e Department of Haaith. In none vas there hemorrhage 

calling for i~.__ediate therapeutic adoiiiistration of AID'.- Thus, the 

nveStigators did not attempt to asseSS clinical benefit but limited 

their evaluation to the effects on laboratory parameters and to obser-

vations for possible side effects. Details are presented in Table II. 

c.n=ents on each trial as ✓rovided by Dr. Gehrke are attached, Appendix 

B; and copies of patient record forms_ 
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APPENDIX B 

-REPORT ON ANTIItDIoPnILIC FACTOR (Eu L4\) 
BY DR. GEI1RKE 
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- 0 rr, I r,UTIr+. __ ~`s;ci~iv~n F'r'iA1.~i.- CL~~_~AL n Report on Antihemoph-wlic Factor (Human). 

Protocol  AL 1067 

Antihemophilic factor (Lot AL 1067) was employed to treat 

rtiens with classical hemophilia (Factor VIII deficiency). A 
dose of 7.0 units per pound was administered on e avan oea€~yions to 
eleven patients. .Laboratory values were obtained before, immediately 
after and at 2 and 24 hours post infusion. Studies were obtained 

to both assess the Factor VIII activity of the infused material as 

well as to evaluate .any possible side effects, and included measurement 
of antihemcphilic factor activity, partial thromboplastin time, 
_othrombin tiro, hemoglobin, her.:atocrit, serum transaminase and 

serum hapoglobin. 

The highest factor VIII level attained was 50% immediately 
•ob'st infusion, and the highest level_ of activity 24 hours post 
infusion was 87. Four patients were noted to have an inhibitor 
against factor VIII and failed to develop a significant rise in 
the factor VIII levels. A fall in hemetocrit 24 hours following 
infusion of the antihemophilic material was observed in four patients. 
Haptogiobin levels were low prior to the therapy as a result of 
hemorrhage and the red cell breakdown. No other significant laboratory 
changes were noted' arid clinical evidence of hepatitis was not noted. 

__, addition s five patients were treated at the Hemophilia Camp 
this summer prior to the evaluation with the larger group. Each 
of these patients received a`single bottle of the product (250 to 
300 units). There was no significant'rise in their factor activity 
either immediately following infusion or at any time thereafter. 
The infusion was tolerated well by all of the boys except_ one who 

veloped a fever to 1010 within 12 hours after receiving the material. 
:e fever persisted for an additional 24 hours and then subsided 
spontaneously. There was no evidence of hemolysis nor evidence of 
hepatitis in any of the boys who received this material. 

Subject 1. 35 year old, 200 lb. male with a well established 
diagnosis of classical hemophilia with ieSS then l% factoi VIII 
activity. He received 2,140' units of factor VIII material in 250 cc 
of fluid over a period of 20 minutes. His factor VIII activity, rose 
to 50% 5 minutes following completion of the infusion and was at 
257 2 hours' later, and 87 at - 24 hours. :His hematocrit was 47 just 
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prior to infusion, fell to 43.5 vols% 
haptoglobin was 100-200 mg% prior to 
24 hours post infusion. The PIT was 
and fell to 44.7 seconds immediately 
seconds 2A hours aftot 11.;upion. 

16 
24 hours post infusion. The 

infusion, fell to 20-50 mg% 
139.9'seconds prior to infusion 
following infusion and was 57.6 

Subject 2 24 year old hemophiliac weighing -50 lb. received 1,508 
units of AP F in 150 cc over a 15 minute period of time. His factor 
VIII activity rose to 23% immediately post  infusion and was 7% 24 -hours 
following infusion. The PTT was 93.8 occonds prior to infusion, 44.9 
seconds immediately following and 65.5 seconds 22 hours after infusion. 
His hemoglobin and hemetocrit remained essentially stable over the 24 
hour period following infusion. No adverse reactions were noted. 

Subject r3. A 24 year old hemophiliac weighing 187 lbs. in addition 
o his hemophilia, he is under treatment for idiopathic epilepsy with 
phertobarbitol 32 tag 4 tid and olysoli"ne 250 tag tid. He received 
,366 units of 7ru in 175 cc fluid over a 5 minute period of time. 
s roctor VII activity prior to infusion was iess than -1`0, rose 
25% immediately after infusion and 1% activity at 24' hours. His 

'TT was 69.4 seconds prior to infusion_; 31.4 seconds immediately 
after and -70.3 seconds at 24 hours. His hematocrit remained stable 
as did his haptoglobin levels. No adverse reactions were noted. 

Subject E4. A 25 year old hemophiliac weighing 185 lbs. received' 
1,824 units in 200 cc fluid over a 15 minute period of time. His 
factor VIII activity was less than I% prior to infusion andremained 
at less than l7 throughout the study. his PTT was 88 seconds prior 
to infusion and re;ainec elevated at 102 seconds immediately following 
nfusion. a d lll. 6 24 hours later. No adverse side effects were 
noted. 

gas hemoglobin and hematocrit retrained stable. 

Subject 5. 26 year old hemophiliac weighing 130 lb. received i,268 
units of AHF in 150 cc fluid over a 10 minute period of time. His 
ctor VIII activity was less'thar. 1'/o prior to infusion and remained
this level throughout the. 24 hour period. His PTT 'was 72.9 seconds 

Prior to infusion, 92.9 seconds immediately after infusion and was 
81.9 seconds 24 hours post infusion. His hemoglobin and hematocrit 
remained stable as did his other laboratory work. No adverse side 
effects were noted. 
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Subject 6. 30 year old hemophiliac weighing 130 lbs. received 

1.268 units of AH.F material in 150 cc fluid over an 8 minute period 
ci time. His factor VIII activity was . less than 1% prior to, 26% 
immediately after <:nd 16 24 hours after infusion. His PTT was 92.2 

.-.. '.1

0 
ry " 'a seconds prior to, X ,5 seconds following and 50.E seeon:s after 

infusion. His hematocrit was 45 vols% prior to and 42.5 24 hours 
attar in:Casio n. No adverse side erects were noted. 

Subject ( 15 year old hemophiliac weighing 120 lb. received 1,268 
_units of factor • VIII material in 150 cc of fluid over a 5 minute 
reriod of time. Factor VIII activity was 1% prior to infusion, 23% 

• immediately after and 1% 24 hours after infusion. His PTT was 63.9 
seconds prior•to infusion, 36.8 seconds immediately after and 58.5 
seconds .24 hours after infusion. No adverse side effects we m noted. 

• Subject ==8. 26 year old hemophiliac weighing 160 lb.. received 1,548 
• units of factor VIII metcriel in 175 cc fluid over an 8 minute period 

of  rime. His factor VIII activity was less than 1% prior to infusion, 

3`/ irarr.ediazely after- and 6% at 24 hours. ti's PTT was .97.9 seconds prior 
to infusion, 33.6 seconds immediately after, 54.9 seconds 24 hours 
post infusion. i!o adverse side effects were noted. 

Subject 1P9. 13 year old hemophiliac weighing 200 lbs. received 2,064 
t 

VIII 
a' 9 2 0 x1 fluid ~ 1 ~~  minute periodunits of factor VLLL materiel ill ~ cc ~141u over a 10 mA u l,e iod 

of time. His factor VIII activity 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 infusion, 75.7 immediately after 
and 71.5. seconds at 24 hours. No adverse reactions were noted. 

SubteCt .10. 35 year old hemophilic weighing 200 lbs received 
1.904 units of A ' in 200 cc flu=id over a 10 minute period of time. 
His factor VIII activity was less than 1% immediately prior to infusion, 
8% after infusion and 1% at'. 24 hours. The patient complained of a 
H`fu11 feeling" in his head during infusion, but no other difficulties 
;were encountered. His hematocrit prior to infusion was 49 vol%.and 
46.5 vol% 24 hours later. The haptoglobin 'Level was less than 20 m% 
r,_or to infusion and was 50-100 mg% at 24 hours. 

Soblect ==I1. 19 year old hemophiliac weighing 140 lbs received 1,390 
octts of factor VIII in i25=cc of fluid over a 5 minute period of time. 
This patient is taking Potaba 18 capsules per day (500 mg each). His 
:actor VIII activity was less than 1  

prior to infusion, 26% immediately 

:^ter and 7% 24 hours later. His PTT was 94.3 seconds prior to 
A-'., usion, 48.9 seconds immediately after and 59 .4 at 24 hours. His 

oatocrit•was 44 vols% prior to infusion and was 41.5 vols% 24 hours lab 

GRO-C 
L._..._._._._._._..._._..._._._._._....._..._._._._..._........._._._._..........._._._._............._._._. 

Charles. F. Ce: rke, M.D. 
Cli::tical Instructor, Internal Medicine 
University of Michigan Medical Center 
Ann Arbor, M= chigan
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Addendum to: 

ARMOUR PHARACET ICAL -- Report on Antihemophilic Factor (Human) 

Protocol AL 1067 

A tih emop .1 1 C factor (Lot AL 1 G7) was e«:ployed to treat patients 
with Classical heophilia (Factor VIri. deficiency). A dose of 10 uni.its 
per pound was ad.,inistered to 4 he,iophili c patients. Laboratory values 
were obtained icriediately prior to Injection, immodiately following and 
at 2 and 24 hour intervals after infusion. 

Studies were obtained to assess the Factor VIII activity and any 
possible side effects. The laboratory measurements included antihemophili 
factor activity (Factor VIII), partial t.hromboplastin time, prothrombin 
tine, hemoglobin, he_natocrit, serum transanimase and serum haptoglobin. 

k., ) %%vo of the boys attained levels of 100% Factor VIII activity 
immediately following injection of the antihemophilic factor. All of 
the boys had returned to 1% factor activity or less at the end of 
_: hourS. One patient was noted to have an inhibitor to Factor VIII 
and failed to Snow any inc'r5ase in hiS rectOr Viii activity either 
i.e:meciately or 2 hours after, infusion. There were no significant 
abnormalities noted in the other laboratory studies. Several of the 
boys had a decreased r?aptoglob n level prior to infusion and these 
were  unchanged 24 hours after infusion. There were no significant 
changes in hemoglobin or hematocrit levels 24 hours after infusion. 

All of the boys tolerated treatment well and there were no
subjective side. effects. 

object 412. 13 yr. old 200 lb. hemophiliac received 2,080 units of 
.. yam

r via syringe injection over-a 15 to 20 minute period. There was no 
.anonszraole rise in his :actor V..IL activity nor was there any decrease 
?_'t his partial thromboplastin tine at any time following infusion. This 
-)ntient was felt to have an inhibitor to Factor VIII. 

9b;ect J=13. 19 yr. 
in 160 cc fluid over 
activity rose to 337 
partial thromboplast: 

old 140 lb. hemophiliac received 
7 minutes • via syringe injection. 
from a pre-treatment level of le 
Ln time fell from a pre-treatment 

1,640 units of AHF 
His Factor VIII 

ss than 1%. His 
level of greater 
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19 
than 3 minutes to a level of 35.7 seconds immediately after infusion. 

At 24 hours his Factor VIII activity was less than 1% and the partial 
thromboplastin time had risen to 51.3 seconds. His hemoglobin and 

• hematocrit as well as his haptoglobin levels remained stable for the 
24 hours following infusion. l̀ ie  o . l d tic subjective d1. oulties 

with the infusion. 

• Suojece ~rl4. 31 yr. old 125 lb. hemophiliac received 1,248 units of 
factor VIII material in 150 cc over 15 minutes through a syringe. His 
Factor VIII actin,: t y Masi prior to 2n uSion .was 17 and his partial 
thro;t,b0plasL.in, time 61.6 Seconds. Immediately  after infusion his 
Factor VII activity was 100% and his partial thromboplastin time :'iaS 

32 .seconds. Ac 24 hourS his Factor VIII activity had fallen to 1% and 

his partial thrornbonla s tin time had risen 57.2 seconds. There were 
no changes in his hematocrit or hemoglobin levels. He had no subjective 
complaints. 

• Subject J=l5. 30 yr. old 135 lb. hemophiliac received 1,458 units in 
cc of fluid ov -- 1.5 minutes through a syringe. His pre-treatment 

level of Factor VIII was 1 eSS than 17, his partial throrlboplastin ' time 
had fallen to 2.6.8 seconds. 1'wri`ty-four hours after infusion his 
Factor VIII activitywas 1% and his partial thromboplastin time had 
risen to 51.2 seconds. There were no changes in his hemoglobin and 
hematocrit levels. The patient had no subjective complaints. 

January 25, 1972 

• GRO-C 

Charles F. Gehrke,.~.D. 
Clinical Instructor 

• Internal Medicine 
University of Michigan -Medical Cent 
Ann Arbor, Michigan 
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(s.) evaluation of AL-L067 by Dr. iazerson

Dr. Izerson conducted 17 trials in 13 patients ranging in age from 

6 to 26 years and in weight from 19 to 70 Kgs. All were patients with 

est bxishd Hemophilia A and most of them 'arc involved in a program of 

self-administration conducted by. the Hemophilia Service, Children's 

Hospital at Stanford. 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 

emergency purposes or for use when the patient is, away from home. 

AL-1067 was_ evaluated for its effectiveness in increasing the cir- 

• culating level of Factor VIII following administration of about 20 units 

per kilogram of body weight. During the first eight trials, samples 

were drawn iasnediately and every hour for the first four hours after 

administration of AL-1067. A 24-hour post-infusion sample was also 

taker. .Factor VIII levels were determined by the method of Pool and 

• Robinson (Brit-. J. Haemat. 5:17, 1955), employing a reference curve 

based on values obtained from a pool of normal human plasria. Partial 

thromboplastin•times were also determined. Under the conditions of this 

• test, the normal range is 25-45 seconds. The coagulation tests were 

conducted by Dr. Judith Pool, Dept. of Medicines Stanford University. 

Patients were observed for possible side effects and blood pressure and 

body temperature measurements were taken frequently. - 

In later trials, when the investigator was satisfied with safety 

and efficacy considerations, measurements were limited to pro- and inc-

elate post-infusion measurements of Factor VIII. One patient iGRan! was• 
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l own to have a low Level of 1 actor VIII inhibitor. -wo pat1eft5, GRO-A.and 

GRo-A! received cryoprecipitate either shortly before or before and after 

AL-1067 for treatment of hemarthroses• 

The first. trial of '--1067 in patieP.tiGRO-A,WaS :nn de during •post- 

synovectcny while the patient was hospitalized and was receiving cryo- 

precipitate and epsilon amino caproic acid (Amicar) 3 gm. every six hours. 

• The patient received tea units of cryoprecipitate main 15 hours after 

AL-1067. The infusions of cryoprecipitate account for the elevated 

.'actor -VIII levels in the initial, and post Ra sesples. later, when 

AL-'067 was again infused, patie nt;GRG-Adeveloped hives tanicla were relieved 

by oral administration of Benadryl, 50 mg. This was the only side effect 

reported in connection with the trials of AL-1067. 

Dr. Lazerson was wel satisfied with the performance of AL-1067-. He.• 

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

.s'ti tdtion and the Clarity Gf the reconstituted solution. Data are slIm- 

marized in Table III. 
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3271 a 38 37 35 38 43 - 111 • 41 14o 46 139 69 39 43 t0 106 40 
Clinical Rcepansc 05 041 Or, Or - Good - 02 02 oK - - Oood Gn?:1 Gc`-.ss - Goo 

611 
Adve;:e 211eete lion 11042e 120he Pone 11on Ilona 1i201 Ilona !lone Rode Pena I:Osa lie's,, Ann . !;aa:e Penc Ilene 

F1-1037, Yids 
IoL °y0 0 3 1 2 1 1 - 4 7 a - _ 

1 i 6 - 8 - 2 - 6 - . _ 

Lot t:-32: p, - - - 7 - 5 - 6 6 14

N 
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(C) Evaluation of AL-1067 by Dr. Ionig 

atiantS with esia7iished hemophilia presenting themselves to thQ 

clinic for treatment of acute ;':emarthrosiS were the subjects of this

Study. Seven patients ranging in age from 3 to 14 years (mean age: 9)

and in weigh_ from 16 to 64 iCg. (mean body weight: 32 Kg.) received 

AL-1067. One patient received a second infusion of AL-1067 two weeks 

• after the first. A second patient received four doses in an effort. to 

control hemo__haJ . 

Determinations of Factor VIII levels were made before and i:rsze- 

ately after intravenous ad.:.inistration of Factor VIII and, in most 

cases, again at twenty four hours. Results as shown in Table IV indi-

cate that dosages 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. 

Fibrinogen level's were increased immediately after infusion and exceeded 

t'_a orma.l range (150-400 mg:%) in three patients. At twenty-four 'hours 

levels had returned to or below initial values. Determinations of 

fibrinogen were made by the method of Ratnoff and Naizel, 3. Lab. Clin. 

''e3. 37:316, 1951. Hantoglobin determinations were disregarded because 

of hemolysis of samples. In six of seven patients clinical benefits 

• were. clear. In the seventh; difficulty in controlling hemorrhage 

(eoistaxis) made evaluation of benefit less certain. In the opinion of 

Dr. Honig and his associates AL-+067 was entirely satisfactory as a con- 

• centrate of cntihe, phil c factor. 
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RESULTS OF C6INICL STTUDY 01 F_1-1067 (DR. oo.. o) . 

Patient I VRV-H 

Date of Trial _.7Z=J'r4::'l~._._._._FT_~~:•'rl-._._._.]~=sG•-75
._._._

ç::7T_.' ._._Y,n':.*Ci_+jl_._._'_.I~'-x5e7}.'-•-•-•~;:lr:;:'7x--•-•-kr-~_.Tery1:_._._._:C2e~7-'~j,, 
e iii 

20 20 2171 1111 64 27 30 30 16 16 

JU unite 560 560 560 1120 1300 560 935 .935 371 37L 
u/ . 28 28 24 25 20 21 31 31 A 24 

75 75 75 150 175 75 ' 125 12> 52 50 
In:tiaeion Tura, 1•L'n, 15 - 1-0 3.0 15 10 10 " 30 1D 15 
Yia Syringe Syringe Syringe Syringe • Syringe Syringe Syringe Syringe Syria;ge Syringe 

)iaspital or O.P. OF OP OP OP OP 1+ IP IF 0_' G:a 

P80101' VIII, p, in. < 1 < 3. < 1 < 1 1.8 3.7 < 1 9 <1 [ 1 
Iris. 35 49 65 25 45 50 . 52 65 29 - 
2 hr. - - - - - - - .. 22 -

" ,214hr. . 11 14 - 7 16 11 9 9 6 -
" , 72 hr: - - - - - - <1 - 

P.T. Time (Sec.), Tn. 103.5 114.11 110.0 911.7 163.5 93.0 96.5 67.7 151.2 -
" Irm. 46.5 48.7 53.6 116.8 66.0 61.5 75.0 50.5 . 60.9 -
" 2 hr. - - - - - - - 47.9 -
"  24 hr. 55.0 62.0 - 69.5 53.4 80.0 67.7 51.2 77.0 - 

72 hr. - - - - - - - 60.9 - 1a 
1.7 

Pro. Time (Sec.), In. 12.7/11.0 11,4/10.11 • 32.2/10,5 12.0/11.0 10.4/10.4 13.0/12.0 11.5/10.5 11.5/10.9 11.9/10.4 - 
12.9/11.0 11.7/10.4 1.3.7/10.5 32.7/11.Q 11.4/10.4 13.0/12.0 13..5/10.5 11.5/30,9 12.9/10.4 -

"  2 hr. - - - - - - 12.9/10.4 -
" , 211 hr. 12.0/11.0 12.11/10.9 - 11.7/10.5 10.9/10.9 13.4/11.0 11.5/10.9 11.2/10.5 11.5/1`0.7 - 

72 hr. - - - - - - - - io.1:/10.5 
Fibrinogen, zrig. , 12. 424 284 468 308. 289 - 9✓0 - 23,6 -

lces, 3596 416 732 424 376 - 1028 - 323 - 
24 hr. 416 320 - 236 31111 - PF, - - 

fraction I, In. 1.8 1,4 1.7 1.5 - - - - 0.9 -
IWa. - 1.9 2.1 2.0 - - - - 1.3 

"  24 hr. 1.3 _ - - - - - 1.2 - 

Inhibitor, In. Neg. Neg. - 202. 205. - - - I'eg. - 

Clinical E prose Tarp. . Imp. Ire. Imp. Imp. Lap. Imp. Tap. ¢ 
'!1 Adverse Effeets None None . None Nona None None None None None • Iiono 

AL-1067: Vials 
Lot ,499129 3 3 3 6 - 7 3 5 5 2 2 

retient GROA: Apmori ^ately 75 writs AIS' lost due to innmsi.on difficulty 12/1171, 
Proph3'1aotic treatment repeated every three days to control severe recurrent epietaxis. Sore la ovc:^.ent noted after fourth N 

• treat:..C.i1t. 
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ltlt. i:LW I-,fir;t.At ]i ,(rit:lt\,1L (if '.it.11fr;ttii, Ate. 't, ]'1(I

: i;•.ii,ii; . t., u, • „ i, ;u 1.1. I ti,n :uiii . arid is then 

ult r , it's ] I t nf.r , .ul,r.. I,. n Ini niiutinn i .j;hll:unir. 
i i. ulli. It i , rleuluAlly hf„Len ilnwit Its l,lntcunic. 

.0 , SiLulir aril II it m III nuni:i. i i 10 nisei 'c of 
uu tlnlhi.lidiur in the blond ii iii urine of Ihr. 2 pa-
tirnt'. intllliI' Ili it Ibis nu•t;ilv'lic pathway for Itistidinc 
is open. WC li.icr mitt cl:tta in the ('hl l,lrrn's hist:nitinr 
nu•t,lhnlisut. •1•lie nv.s'a; Ihtcliuit c•nuld be explained 
by a ci.r!ica•ury of tidier li st III Ira s•-ale;uninnsc or 
urICanasc. Ily an;l logy with plirnylkctonuri;t, one 
wouid expect lint only' incrrasnti illlionnts of the amino 
acid i;c'the tune hill :ihn.nt-hrr abnormal iiii iholitI's. 
O se of these minty it' ll he.: respotsihle for the, fuss -
positive tests with the rral,rnt strips ant! with ferric 
chloride, but its identity ilas not hcvn vstahlished. 

• Wit It the present data, one can only spccltlatc on 
the grnrtic• a peels of this disorder. The patients :u'c 
sibs. Neither parent has a gross distttrh;tnce of histi-
ditto ntc'laholislu. I ns ingests that if the anomaly is 
an inborn, error of nu•taholisnl, it is transmitted as a 
cressivc. '1-he niather•s hl(,ocl and urinary histidine 

•„: Icv'vls. howcvrr. wort' at the ripper limit of normal. 
Freliininary ehroncun empiric strict%' of the uri c of the 
outer uteltthei•c of the. f,,IIIily.indicates that 5 have a 
slight increase of histiclinc. in the urine. Four out of 
these 5 are female. 'I I rsc 11 d trip. if Colt fin li ed. sug-

,tirst that a mild disturbance of iiistidinc ntctaholisin 
Iaa1• be demonstrable in the female licternn'gote. 

1•Itc relation bt.t,vcc':r the abnormal  sin ticlinc metah-

olisin and the speech defect in Case i is not cleat. 

1 11,51 chilclrc'ai will Itst w;rtclu'rl tt'itli Ipral iulr I r•st. 
'1•hr: plr:u'lit iinrli ir is rlr:uly:.linw that Illy <liapnusii of 
pin nylkrunnn'01 shoulcl mint lit • ut;tcle un till results cif 
urinalysis . h or. 

SUAItkt AIN•

•Thc invesliq:itian of ;III assrinirtl case of lihcnyl-
kctaintria brotip;ht to light 2 sibs who Il.d con;islcnlly 
raised blood levels of histidiuc and excreted large 
amounts of histiclinc in the urine. The findings sag-

1 ti :st Roth pa lients have. an ini,arn cries' of his-
ticl?uc metaholiut. 

\Ve art hsdebted to Dr. •1. D. Bailey for referring, Case 
to us. 

IZ IumnlilusS(:pc 

i rd,of, i ,,,I, s n„d (',,e pee, .i- If. ,t.n. m1 r.pu.rnta:,l:,, in 
nccaylr,h i.uwmr nitrr n,clnum,r drra,l,.xvtal, ,a; npi, tkalion a, 

Fr.. J. lint. Cl,"'.'  7.f7.9'ii.11l{l. 1951. 
,,, 10,.,dimi, land d St,norhman, It, li,, ,,.,fi,m of a -.daunt,, in 

ill t:u,ri• ....,l rhih ll ot. 1. 1)i,. GtilJ, 5):9S7.g75, Silt. .n
3. 7ilock, it. L, : ,,d li,dl....:. 1). .Loin.. ,I:il C.,.,,

it,,,; mind i"r„ d, ' Amnfvrirnf ,riGnd.r nut rr of,,, Scrnud rdirinn. 
Ill;,n„ rh,nn,., Ii] I. I'. t7r. 

4. iiun,rr, A. ?trd„•d- . f l,i,,;dinr dru•nnin:uin,, Fnn' t upon n'odifnl 
S: mite;, r ;vlion. I1. J. 0;,,1. Ch..,,. 27G57t.i tl i. 19:5.

S. 1dr,,,. Ilcrr:,nuurt;nn 'd unn.,ry hial idi mica Prdemrion !'.or. IS: 
t. I5 59 

0. r, p, Kiln,',,'. Kii rrr Sliu ilnr n Gen F.v: Stint bnrc n sic, IfiiGdin.. 
15irr. c. rera. !•dr,;nf. ,, . Pori,. ti :55G. 19115. 

7. Gd. ti. C,, ,,,i,i i i <ieea. 
it. Stria. 11'. il. Cl rnmaV,q raptor. iri raicatim  of a uucint c -

u .ortKt rotx it J. 13i-f. CS, 2CI:a5-515,in 1555. 
9. Strin. 11'. 

11 
t St 'S I C. S. o acr ,in ids of human binn,l 

J l:nm. / Jfi f. Cl,r -0 G. 211 : JlS ~, l 93- . 
10. 1:,i,ar. ft. i)rrn,l.t of hv6lu,r. In A S,'o, p ~~ it no An,inn 

.arid :fern l.nlinn. }.dpi ~rrd b.- P,'. 1). Str Enla • anti It.  Si. lama.. 
1005 pp. 6al,totnrc: Johns Itoirkin, I', :a, 1955. I'. 373. 

MEDICAL PROGRESS 

• TREATMENT OF CLASSIC I-IEMOPi-IILTA: TIHE USE OF FII3RINOGL RICH j r 

FACTOR VIII FOR HEMORRHAGE AND FOR SURGERY'' 

CAAannrl . W. Z•ICMla,LAN, M.D., - Lours K. DIAsuOND, 14.D.,+ AND DoucLAs M. Sultaexott, PIr.D.j 

BOSTON 

hculi'pllilin• coniln -ising al,,-tut Sri per c.cnt 
-" of the 'I t'ital'he c'na0ulatinn disniders, is ch:n'ac-

teriz(:d by a I cntnslatic defect largely altrihntcd to 
ciclirieltt:v of a clot-prornntit\q principle in the fresh 

plasma of affected Persons. This pm inciplc, popul;u- Iy 

ktolcn as AHf: (antihclnophilic globulin) or Al IF 

iv ( lu r in' if,,. p;..d Sfrd;r.J Crn.rr ,d r'' So 7lrpartnu•at 
i'. dL.,k,. i i s,,,,,, I „t-}I l .,t tirLool. :u Sr.,,,.,,,ul Ii,,' 1I',U'a, t,nm,t.,,;nn. 

John A. It:,,il,,,,l u,,,,,,d,, „t fern, 
ihr R „,. Iln',nu, i.~ ,~I.,,.,,,: ,lit by ,,fir:, ' (1f29n IiLiiit_

h„m it,,, X.,,,'n,,.'t taxi; un,x '.1 ilr:,id, ti .4,,', S.,,,, t'nblie 

ira: I,,- S,,r
.

 of IS un.ly . p. •n. rd pan a1 .hr 1,,,,. ,,',',,,ii „1.. r, r n 
Y,L 11m '•,''..'.-' ''i 'I''- 1 , od, Fenn  fall, ,, mi l 'C. mi,n,i¢r, 

9i r'i'll "1r. ,,,, inn. ut Ihrxr t.n.L•Ir,rrx tsar,, 
' 

,.,rn:-t••r i , pr,G..i.:r,. l 
I 

iar nd Strd;. al Schnml; ai.t,nt pt,lo;,,nn, 
Ghi1'.drni n Iin'pii.d Strd J1, , Genera 

5.\s',,,-, n e • rn lr.,nr .d p•,Ila.r,r., t-lan:tnl Afrdira si Schmitt; . nci:rtc 
chief. Sir i,:'.a: tir,. r,,, (:I,ildernx li,apil.,l Sfrd rc.9 C:rrtrr. 

r Pndr:x „f hL,rh,• i.trp. Blinn "nil' 5,5 llmflalrt Srhnnl of dfrd;unc; 
cmnuhialr incq i; mt a,. 1 n,r;n i'ound:lu,u1. 

(anti hcntopliilic facts ii)  and of] ci :i iy kiicm 'n as (,,ter 
VI hi, is quantitatively rclatrd to thrntnhnplastin ge l-
cratinn in vitro and to hemosUtlic. efLcirncy in t•ivn. 
RCStor'a l ioll of plasma factor \'iIl ac ti vii  to a clini-
cally useful extent is ,generally accepted is the rational 
foundation of the specific therapy of classic heiimo-
philia. 

In most cases of classic hvimrphilia factor VIII de-
ficiency apps;lrs to strut faun II I! 1,1  st'nlhl'sis of 
this principle, and replareinrrtt tllerapy has liven 
shnlrn In efl-ee1 a l,rrdietahle, (Itmillitative increase in 
plasma factor VIII as s icity.1 I lowsir', in Incas cites! 
patients deficient sytttlu'sis of factor V Ill play he rout-
plicatcd by excessive production of all ill dcfiused in-
hibitor of factor VIII Sum-Ii persons :1re variably 
resistant to conventional rcplact'Ittl'Itt lht•1 ropy 
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VOI. 26., NC., rItttttNc)c:)'N IN II 1.A(UI'IiIL):\ ••.• \Ic:i ilLl,,\cV FT Al.. 225 

Pncior Vl l I ct leLlrrnu•nl th(rapy of cI ii is llcnio-
( 11ili:l loin I: i i'Is eiutsislr•cl of III iIII r;ivi onus in. 

fusion of I i Ii tojititil iii m:III hiss II;I Aiihnu II
sottud :nccl useful in this rc.g:cal, plasma iufusicn is 
not frcl: froth occasional Cntcyilicotmill, and at hest 
it is not all ollivi(nt source of (elm VIII. SpecitiC-dI)•, 
till, incrolncnt in plasma factor VI IT activity ILnit can 
(u. (fl -1—r rd Ii) . fresh 1  111110 tftrrap)• is Bullied by ILe 
volunu -of Iclaslna d at can (Sc safely infused. Such 
incrrinct Its arc sat flirii•nt for at ;ttiagi•nlrit of most en-

closrei soft-tissue lwnulrrhahes but do not ensure 
adrrluafc n•plarrnu ti t iii (he cv cnL of major (calunatic 
ol• surcic•al surface cyounds, 
• Doctor VIll, like nuts( of tllr. other coagulation 
factors. has procrd to be ca clusile principle, and 
dcflnitice isolation remains to be acl»crcd. Ifowcccr, 
prc>,Iess is bc•int' made in the Concentration of this 
factor tllrou+;h physicnehcntical mettlonation methods 
applied to hunt:ut and atlimtal plasma. 

A previous rein'rl Isas discriiXd the use of a coul-
tnivrc•iallr .tw,lilahl( (lb ir.n,,rn fr action rich in factor 

- - i ii d(rivcci from fraction I of Cold; and his as-
ociatrs, for phvsiok is stn ii s of clinically • stable 
persons uviIll classic L•omopltili:m. Othrr ccirrentlt• 
available hbrino_Cn pmp;u'atinlls Ihat ware tested 
lacked factor illt act i ity. 1 lik'`'e Iii kings will be rlis-

Cusscd in dctaiI in a subscqucnt conluricnicat ion. ° The 
tcurpose of this report is to desrt'ibe further applica-
tion of this fraction to tho liutnaCcntcnL of a variety 

of itaticnts wit Ii classic binlophilia presenting spon-
tall(otls hen lltrl•ltage or sill deigning sill-gcry. 

1f:STtiI OAL, .AND 1\fil'iiois 

Subjects 

The subjr,cIs of (Lis report arc 15 patients who wcrc 
adinillrd to the Cliiidrrn•s ifospital 'Medical Comer 
or. in 1 cast. to the ilttrr ltcnt Lrigliatu Hospital 
between \March, II59. and Jkr.cnchcr, 11100, All were 
males, in citch of whom a conclusi,c di;tgnnsis of 
classic iicucophilin was cstahlisiie.d by an aplirnprimtc 

airy mitd b} du:uonsu;lillc sint•lu dnfccicucy of 
° %scia factor VIII activity. 

i•brec (ncntbcrs of this group variously cxitibitcd 
Ii) tilro ;tad in Siva resistance to the clot-proinniing 
clfcc: of all acaiiaitic ins trrials containing this princi-
ple. 'Iwo of di SO patients, for 51110 in fresii whnl(-
blood cxchalige transftsions tsrrc iic'rlornled, will be 
b::rlly clod in this report and deseribcd ionic fully 
Iii a suhsccfuctit report" 

Therapeutic Material 

The liltrinogcn fraction rich in factor VII 1° (herc-
aftcr referred td as (t:action 1) acLuinistrrcd to Inc 
patients was cnnuncrcially prepared frnni fresh, nor-

rittl human plusc ma I  alt rll iii nol-tralet Ii iii, ner 
t ion pt•nrrss passed tltrnnttilt rl:rrif)ing and rI riliriiii 

filter Ands, iifaclialyd with tilU:n•iolrt. lil;111 ;old chirp 
froul tine Well stair. •I be cotiiplrtc'd peochict tins 
INIC!,.gCd in units coil conuuuing 2 gill. elf F75 ;n•r 

Coot cloltalllc I.wotvin, •1'h(. 'tic•tsi. VIIi ac•ticity poi.

tilt of individual loss tcstrcl tens till. rgIlic:denl of 
130 to 20f1 chi: of fresh plasma, liu•:ui motility hero;, 
mluivnll'nt In 2(11) till, of iiesh plasnia.c' 'I•Ll final unit 
th;ts contained t1i(, factor VIII tot lvii)  of a-mt ( t)0 
nil. of Nosh plasma and the Int:tl prolvirt ronlint elf 
about :(C nil. of piasnrl, a srvcnfold concentration of 
factor VIII and protcrin as cntnp:u•cd in halite pla.nta, 
Tito material was found to he t•ory stablit in the dried 
state, Each cutit was lc constitulcd with an aecmil. 
panyim, 200 nil. of distilled tc•:ttc c for inivetinic mad 

aclutiuistc:rcd ilitravcnnush ihron li :t standard fihiv. 
711c infusion little per itltic varied fi•onl Ion to I hil ly 

minutes, (iftecn mimics being ntndal. -
Titc quantity and frctpicncy of iidr:u-cncus infusion 

of the reconstituted fraction was hawd on the ram .;c 
of plasma factor VIII activity ilcsiird. '1•he quantity 
necessary for a given level of acts ity in a given patient 
could be usCfnllc' approsinlatecl by the following 
forll)ulation: 

AIIF, = :IFIF„ _.

where AfIF, — pnstiriinsu, n plasma Llcic,r VIII 
• activity, noruial 

AIIF1, _ prcinfusion plasma factor Vlit tic. 
tk ity, ic ittcr111al 

P — requiri'cl fresh pl.tcula, col. 
(2 gin. of fraction I _ <±20f) 
nil, fresh piasina depending on lot 
used) 

V = approxiulatc• plasm;( volutuo, oil. 
(50 till. per kilogram of xciv 
weight). 

Irortion I was adiilinisu•rc(i to 1 ,;iticntc without 
cvidrnce of l:clliorrlia•rc at intervals of tnrlvr, to 
twenty-Motu' looms in most cases. 1'hi basis fur this 
timing, dc•nlnnstrably satisfactory in the majority of 
cases, was tiie reps lied finding in clinically stable 
hemophiliac patients not resistant to rcplacellicnt 
therapy of a plasma factor VIIf lath tints of on to 
(ifiven iin,irs.,

Methods 

• lirfot•c' institution of thcr;cpy t,'ir followiti, lists 
were variously tttilirml for Cstnhli.shing a ticllnitivit 
diagnosis of classic iicinnpliilia: 

iI'/ici!c-b/vorl (Inkling tine in ORriinlid and cfli-
canicid glass iub,c, (lotI ag tones of c-cnous Will 
were deterntiricd b)' a uulclilic,iti011 of ',lie nu•tholl 

•L, i i, r,tirn:,tinn ft ailaune t. .r Slit art(siey a(or i„tu n nI 
Ira r ii,,,, t the s,1unv rd t,.i-c,,, , 1 r,•a td it Ic.,••t rd in sir,. n( i. Lnr 
local prntrm rnonut (al,nut 1(7 lut,d pr, Iris I an ti l l vhunr ( tScUphril it incrotii:ui.,, Ly SI ,r ?hrp and tl,hn,r µ.•,r;nrb pin vna), ii,,,. itlrr inh,o-ino ur (vdnu 3, .\I(P, _ ,V It, + 11(1 I'(V, t.nber tnrius, Uivtctin of Stark and 0.-1..q, Iu~mpnr.ur 1. 
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221 •1.111; NE\V P.NCf,AN''D JOURNAL (ilr \i1';1):(::11; Aoy.. :(; 1 (tr,l 2 / 

f i.1•t• ;i11(1 \r •liitr•. 1 A ftol a itt'l li \ -t'llr•I,i l l lct l ire 1)1:1\11 I(1 wilt n1'f ) l'ine'd ;11•Cht (I t ig I0 I he 1111- 1 11,HI I,r 

iili :1 I i. ii  V't' ( , r 20-, 'aill~n. li lili •t,:tl i t lie'i•dle, ill(- Ossinn. lo ;111 ;1,}h/j0 iali•IC ; Ir1 'd. n,rtll;il. ox:l;itc(I 

initial •1:5 ii i. of Mood o,is atl(lr(I to 05 nil. of (I I- 1)lnsln;t wh it a Ottic•h tints of lu te In seventy Secon(4 
Inolii ,11(1 into (-Na lilt(' ( to SI 11)s1411tc • tlt its(' as ;I living 114('d ;is 4111antic' (Ili:'. nolilul ruin)_((' iA (ii) to 

soil) -Ci' ()f i )Ia\llla) ; 1I) i)1t or bl ood ss ls 1,x( rate- 120 ye cent of noriliafl. 

fulls ' ell':rwn into ;I hest last ii syriilrr, and 2 nil. Plncnia far.for 1'11--1- rou'iii.• adieu/•. A on'-

of this s:4'i plc • was tlion int toil urctl into each of •i• stage nu0Ih00 for assay of ill(, factor VI I-\ c'nntplrx 

clean, (11,- ,;Liss ttilc's. 13 by i00 1 hall., 2 of wh ich t in sanij di',s of c lx:i tat l'd or c'Itl•;tlt'(1 :)lacuna was in•I-. 

W('0' unirt , tied and 2 ctlii -nail/i'd. ( I ( ' rt'iil:illiiti'g inrnlecl a('t'o1•clllig to tilt• Ilirlhiod of ()t•: I'l'l l, i ' :l 

2 iii). was Iran,rcrrc(1 to :1 ch•an, dry tnitrc;)ted Mass Scitr-filtcmci ox:ll;uod hm'inc I)las,na Ist itig isid a% 

• tube of ill(' mine diniensini)s ;nut It'll nndis(tit•bod suhst•atit (th(, normal range is 61) in 120 per cent 
for 0114' hour for mu, acw'etttent  of result ti scl-un, of nornt:ll). 

1,rot111-ntllhtn as dt'sc-t'ihxd brims tender I)mtln"onlbin i'1i'n na /raiiinl lInnnibo/,la,lin lint,. "i'hr xiiI l 
consumption. •' All (Mimes acs' prnniptl~- transferred (hrnniboplastill Bins of oxalatcd or citialyd lrlasliia 

to (•, a -:si r bad:. One of tile' ilriti't'atecl and salnpics was (iett:riililte(1 according to tilt` 111 1 (1,1(1 of 

I of time sili('nnizecl t ins seers lien tilted all- 
— 

Langdcll, 1\-agneran l Plinl:hnnc." ittodiliecl in' Ih4'. 
lu•oxitnatcic 15' at rifle-mitt tile intervals until the use of a 1: 10,000 dilution of ronnricrcial rahl,it 
tubes souk( be ins'crtcd without loss of blond,' Tile brain (1)ifco) in physinlor,,ic saline solcttinn as a 
Sams proceiliie sins :lien follnscrcl with the 2 re- partial tltrornhnl)lastin (tics iii nccl rang'(' is eighty 
mainiq, (and previously undisturbed) clotting- to one lulndri'd and twenty seconds), 
tune :times. Finn! results \sere cxin•rssed as 2 clot-_ 

`•.,:.,..:.: 
TlrroutG„ hlr;ch,r-`r)rrralirut lid f '1-Lc nlctluld of 

tog glass 2 •.- g tin•., tones in it  lass and dotting tin.tes in rte, IiiL_s and ])ou'{las(~ 'icas c•nrricO nut \l•iih thr ft
glass. (The normal range for thole- lowing nHOC] ificalioust a solution of a pllospli0lipid 

iilood clotting little in untreated glass is five to mixture derived from sciylxans: (25 nig, per 100 
liftccn ininutrs, and that in siliconized glass fifteen 1111. of physiologic saline solution) was used as a
to thirty-live ncinu(es.) platelet: subslitu(t't itnidarn)c bull'cr_ prt•parccd ac'-

Ottc-sttied "/ern//irons bin'' /irate, The lest of cording to IIig'gc and Mticfnlanr," was used for 
Quick" was performed in duplicate on oxalated dilution of adscul d plasntn and aged scrum samples 
I ,las)lla .\alllf cics wili I (• ust • of ('(117„Ili •1'cin] mishit (11iC tlol•11,;11 Paull:,' is ;l iii lllillicil it soil lsi1:1i (• cli cililirr 

bl-:cinf as tironibopla.still (the norni:d range is tiuic of sc'sc c In li lt seconds s,•ithin four lnhitlii•sl 1
(aolc'(' to is sit  seconds). Pia.rrna /ibrinngcc. 1'lasnia lil i iii ingeii alit mews- ' 

Pla.ctncc foollu-orltcin arlir'i/p. A cnc-sat e method need according to tic lurthnol of l ctnoll' alit]• 
for assay of protltl'orthin activity was performed Mcttxic" (the uoruial r:ncgc is 175 In 115 iii . p•r 
aec0rding to Alcx;ulcIer's1, modification of the 100 fi ll, of plasma). 
0wreu'' ritcthod (the nnrtnal r:uigc is 60 to 120 buret/int( lime. l/lrcaing,, Iii u• was ch'Icinlinrd 
per cent of normal). by a modification of tiie,, method Onseti(inc by Jvy 

Scaly-mtaulr prolhrnnr'bin consinn/viori. To 2 nil. and his associates." 'Iwo stabs, about 2.5 cot. filial, 
of whole blood was added. after ono hour of toot- were mods. on Ilie velar surlaci' of thin forearm:, a 
haticn lit ;t7°( I., 0.2 nil. of 0.I -molar sodiimt blood-pressure (•till' having hct•tl sce'urccl to the' 

- `' citrate. Serum was obtained fmom 11 this satll()le after .sank' arts ;tncl Intl:Iit•(l ttl ' It) :dill, ccl nll'lY1 iii. 1 11(• 

-Cen(tifogatiolt for two to flint' lliinnt(•s at 20(10 stabs were it ids scull a VI'il stPrilt•-clispicsal)It' 

rpnl. in rooul lcnlperalnra. Pmolln'ombin activity blood ,ancc•t. I'hc alts! Mori-d was Molted fi t 
in ibis se'ririi was (Ic(rriitint'tl by the inetltnd dc- tltirt .secrittd iuterval.s with \ ltittllatt No. I liner 
scribed ahove for assns of plasntn protitrornbin an paper. 1•hc end point was lnken as cessation of 

• tivit)•. Piotln•olllhiIl Consumption was dctcl•Illillcd bleeding i1'oill the situ wclliild cxltii11tii1L• ictlgcl•
by use of calnc•s for plasma and scrum act il'itics in duration of hik'eiliiig (the niiriu.il r,u,gr is taco In 
time followitt,, calculation: ten I;,cinutes). 

. 
:,loam;: prothrcnntlul t ;i I — s (iii prothroni l,in I in ) .'Islay of pla.cnra(ar/nr 1'111 rtrlirift'. Factor Viii 

— -- plaama i rulirnmi>n (';n) 
• 

actts-tt)• itt an uuknoscn snlnlilc of oxalnu'c, pl,isln,t 

(NOtlicic)tii)iil consicinplion (tarniiil range, 110 adsorbed with hi:ll'illiil sidfetit '.eats ttllatltltated by 
to i(0', coustinicd1. serial tl'rotuhnplastin-gcncralion u•Sis in which di-

Plasma factor 1 r/ till). A one.-stage method for lotions of unknown and standard plasma wt•rc conl -

assay of factor Vitt Samples of oxaiatcd or cis rated parcel. This iii ctltnci cs-as based oa tilt, principles

°'1'O\tAC Dia —All, Syrinl;r, Am nrrlcn I(capital Corpanlinn• Evnna- ' 11i tif form fir Inn' ;dun, A,s,c,ctrd nrrnhrap•.C, , , „",,,,,Rid Lue, or 
fat. nd, s'r.r'1'nrk, 

in,., liiinoi.. - 
MMailabie (coin Difro Lchuratnrin, Detroit, Michigan. 

(Ai'aiLJdc. trnnc American Cra a:unid Cnngcnnp.• Sin rind I'nulnrn 
➢n'icion, cNce• York City. 
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W 
Vnt. ail \o, 5 flli)ZI+\O(iEN IS IIfgilot'iItt,lr\ \ic\IILI,AN 1.'1 At , 

C 

x.; thr factor \"I t r ass  :n' of ISk s, Farling and 
I(irhnrds." 'I II,' del inine,l a<'licityof au titdutnwn 
pl 1St ill %%as cxprrssrcl as prrcenulge (if tie nc.trnuli 
stuodtnd, ratan as 1110 pr r•ut, 

l_ruhrtts. Stn Id;ILd pLtstna seas obtainc•(I front 
ill adult nt:dr (I(1i;(r sclusr pLn 1 faclnr VIII ac 

ticity was modal with respect, to plasilla activities 
of morn than 1L) other normal persons; c) nil, of 
whole Itlood tray addre3 10 i I II. of 0.1-innlar 
, ,dinnt < salitt, . !tit(! ihi• I,l:ten:n will ar1t:1v;It;'t! ttftoi' 

• conlcifugalion for ton ntinrrtt•s:tt 5"O. at 1500 r.p.;n. 
-1 ht.• plasma was added to baritun sttiflto (0.1 gilt. 
of hari(un sulfate per I ntL of j>lasnta), and the 
ntixlurr sltakcn in 5`'C. for twenty ntient,s with an 

• anloniatic test-tube. Oi;ikcr, and cent: ifuged for 
fificcn minutes at 5°C, . at 3000 r.p.tn. 'The 
supernatant adsorbed iilasnta was frozen at —20"C. 
iii 0.2-nil. aliquots stlfhetenI for two or three weeks 
of ordinary use. - 'I hest were thawed singly as 
necdoil before testing, diluted as described below• 
witIs land:role hutl•er prepared according to Biggs 
and \Iacfarhux•." 

L'nknosrn plasma was proccssrd i;t the saute ,tan-
nor as the standard plasma and was either tested 
wit itin rile hour of adsorption and c•ctut•i;u,$ation or 
frown after adsorption tall tested suh.cc<lucntly. 

\orinal sr-rut,,, poolrcl front 3 ,tanckird nnrtnal 
donors III, l aged at roost ton tptrahnr. for Iwelvo to 
tw,•;ttv-four Titans. was (satin ill 1I.2-us!. ali(li,nts :it 

'b lase worn thawed singly as desired, 
dilutod 1 :20 with intid:tzolc toiler and nllowad to 
stand at snout U'Inpcl'aturc for at 101551 two 1tote -s 

lwforc use in ti ci ng. 

(:iun- lecl plasnia ' foam a paliortt with sn'i't '. 
ilacsie hriuophilia 'sac aclsorbnl with aluniinunt 
l,droxidu, drnuutstrahle fret. trout dill-inhihitin, 
ell-ecIs (as dr•scrihrd hrio\c) aid used :ti a sitn'ci of 
factor V. I~Icsh atlsorhed plasma front a standard 
hitiuophilic- donor was frozen at --211'C:. ii: 0 2 -till. 
di, touts, Ihawed singly as nerd,'(!. diluted 1 :20 with 
itni,larnlr• h,tthrr hotorr use in t(•51mg and kept in a 
n,ehin,-ire b:ult Iltrotigluiut miss'. 

'I'hc phoslthoiiltiil iitixtturn derived irons soy-bcmts, 
referred to aitns•c (25 1n,. pot. 100 cut. of physiologic 
saline• sthttion), seas used :is a platelet stIhstitutc. 
Aliquots of 3 to 5 ui], rack w•,'rc [mon at --20°('•, 

thaw'od sin_lo as n<<ciod and kept :u ratan tt•mpera-
ture throughout t('sthlg. 

:1n :ulurous solution of (11.025-a01 'ha• i'alciuot 
cltbr tide seas used for rrrnliiIO'nti+,n in all stages of 
it•,Ini ., and was kept at :IY' 1. 

\ottnal platclet•po r cilrate(i plas,ta seas oh-
:;rocs► trot, the C:hiichru's I lospital .\foe,ic:al C:citnor 

lilnod Bank, deris'i'cl from tilt' preparation of freslt-
frozen plasma. This pl,otna was tliyidnl into 

aliclnots of 3 io 5 iii., stored at ._211'•C.. (hawed 
singly as needed lull used as suhst al in Ihr srcon<I 
stage of Ilot Iluntuloplaslin- rnrr:Uic,ll tr5-I$. 

list procedure. A freshly tltusacti i ,3 nil. .0 (111nl 
of standard adsrtrbc•d plasma seas dilict~•d I :5 he 
ulit' addition of (I)) iii. of itnidarole b iller. With a 
series of 7 glass tulles, 1:3 lty 1(111 non.. ,•.,r It (N1-

Ininin,g 11.2 uil. of butler. couseclitice douhtiu', di-
lul ions of :l,, initial 1:,) dihitiott of the cu t. ',ud 
pins111a wort: p,rl,:u•rd ---' for rwuple, I : II). 1 :2e, 
1 :•10, 1:130, I 160 and 1 ::120 :ell a lnlfec ronlrnl. 
'These dilutions were kept in nicking ice. l umknrnrn 
atlsnnct-d plas,ta wa, processed at di' sane• time. 
and in the. wills tit:mile's. 

A. Ihi•0ittholila5tin-gont'c'ating rllixtnt•c was rom-
pluted by the addition, to the 0.2 nil, of a(Immbcch 
laasnia in a given till):, of the following in;.;rediontc: 
0-2 utl. 'of diluted- aged normal scrum: (1•2 ml- of 
dilated, adsorbed hemophilic plasma: (1.2 all, of 
the soybean-deri,'rcl pdnspholipitl in solution : :it it 
0,2 nil, of 0,025-aril u; calchuu chloride. A tliu' n,-
boplaslin-getiet'ation test was cortipleted by the ad-
dition• at ono tninmc intcn'ais, ol• 0. i ill . of II,'' 
incubation tuixtnrc follnwecl by 0.1 nti. of sttl,suale 
plasma, to 0.1 till. of 0,025-nu,lar cui:itnn itr lot ide. 
Two strip lcatchrs wows Iwecird for ra,l, (.05 I i.' 
lirsr for di sing, of incuha(ion upon initial addition 

of rrlc•ium el loridc (,5iago i). and this second Ir mo 
tinting of subslruc plasm❑ clot Iornialinn neon 
a(k;ition of .srrhstrate plasnni to the ntitture of ca)-
cinlu Chloride and th,1 iuu'nhalinn-niixUu•o aliyun( 
(Stage 2). The end point in elicit feet seas ti,r 
toms tloins snhsu'atc• elottinç linto. usually- rcacl,rd 
within two to live ttiin(Ales (If incuh:ttion. 

'in Ili,' manner (I(-scribed abose, eonsorntisI 
ihruutl,oplastin-wurrltiou tt'slc weer perform-rl, 
standard :aril unknown :alstnitcil pla, tr,a ,tv,ti1,0ulo 
in a w'ido 'stiu e of dilutions ht•in_ used, lit III ill icc, 
usually 'I• elilutinns of the standard (I :ctrl, 1 :lit). 
1 : Ifil aril 1 :320) suit :ti Irast 2 tlilutinnt of the nn-
kno'.0n weln tested in parallel seri,'s fist' c•omp,uison. 
(Mice testing 55:15 a,•elaliy ltr•',In, :t,5-,i\' of an ti lt -

ktiow'e plasn(:t (rrl,mst•ntitt,_ ti to 13 Ilut'oathopla,(iIt. 
_iC11I.- •abaft tests) rc•<tuired thirty to sixty illiut(t,'c for 

Cautpletion. 

f:nlni( linii our /uin,tun /,,,'; 'r !`1 /I rtrli; h. Our-
im, the period of This swine, slitisfa(•tnre roprotiu, i-
hilits• of ntiuinwill strhslrale c'lollint, limo. ill 1el.r• 
lit ill to dilations it stund,,rd 111101,1 was olilainrd 
('I•aiilc 1 1, On th, ha, i,  of thi. irl,ttion a •tan,l,ud 
<•itr'.•c could be c•onstruct(•d to which dilutions of rin-

1:t,ri\'1t plasma could ho rcl',rretl .for ciu:tittitation of 
metro \ • iiI activity ( 'i„ I 1, The rc•erult was c:d-
culalyd Riau ddulinns of known and t:nknoecn ad-
sonct'd plasma having the saint. activity -- that is, 

ARMOUR000159 

ARM 00000002_0037 



• 29 
2211 -1.111 Nl.V ENUl,1\ND JOURNAL UI- ?  111'11 

iIIm;IIcIIig illy sane: nlininiuut substrate clotting 

it
,roral n( i i I.  }11asn1:1 dilitliott X lOt7 = plas)na 

n~i;nural of str5,d,rt•d plasma diluldon 
Girton \•111 rii liviti-•. ,;, tOnrmill. 

Tltc ni1•,ut f:icinr VIII :)ciivity of the unknown 

plaana ,was the avrrarc of the results calculated 

is li , /!r „f S. its(Tltrnrr;bnpinl;i,:-(,i-ncrr"7,)Itc.f1s." 

ii. i ins __-.-•)li i'L • •r FrnsTlnTf. INGvnnnr,N Tate 

Standard ridnu t 1'Luwa: 
it f 1 t) 2-1 

I:2u I I 11 2-•I 
(.5) is (,~.t) 2-i 

•1'u )r r -i2) 2.4 
1:irdt t? N:.) 
1:3211 .3 f '• ) ;a-l; 

• liut7rr r.•nit,.l 13 (!:15 1 3.11 

lint ,rrru•ur rune usrd'i,. .i,.ar of pi,r.ura (actor '.1(1 a,•1i,- 
..( uuAno„r, nd-••,6 t pl.,~m" svnptr,, .f louaun of I,ao.l.v.i plaint 

., s~din.i rocrc,nn,Hling mints,, l❑ nulitoric clotting Iiinr, on iiPi,liic-in,- 
„dunir P:,rrr. 

i':-om the various dilutions tested. Agrecinent of 

results within 21) per cent of the mcan was rc•iardcd 

as Sat aetor}.  Plasma-factor VI it dctcrininations 

on moil' than 2U oorti:al sul,jects over a riven (inic 
~hoscd taLlrs 0a5gi 111 from tit) to 180 per cent of 
ihi separation of artivitjes 
above a0 pier rent was inbercullc on .itisj ii 111 1 be-
cauar of dispiopot'tiooau• iid'cc•t on c.ilcudaled factor 
VIif activity- of iii, i nidir-ant eh,nnlics of the mini-

tliutti sul,.11.rtc clri(ting, line•, Oil the other hood, 
sepat'aldrin of itic; in the liartirularh- critical 
range of 0 to : It) per cent ,vas guile Sahisiactorwr
rcndcriag tlta assay ;t iise.fctl gulch to therapy. (Of 
interest in these reiards seas the fitidint; of tilt-
mistakably high plasrtiu factor Nil If ac(ivity — more 
than 2i) per rent of the standarcl -- in 5 randomly,
tested polirt)ls with Ibronlboc.ytnpeuia and I female 
trcted it tiro tltiiii irinn'stcrof a normal pre;gnanry.) 

Ar'fu',it' of Jifrtinte fartrrr I'111 ixhililnr, Gross 
assessun•ut of pl:nnia clot-inbibitirtg activdtw, is-
surtted vi he ilirec•ied against factor VIII if cn-
crn)nter,•d in :t p:uiont kitoo•n to hatit classic 
hrmnphi lia twilit a nitrmtal (.?sick time., was carriecl 
(lilt !)y- ntiNtim, of normal aril ahnointal irt,iieclicnts 
;Ft prol11rnnibin-ennscunp(irin and thrnnthoplastin-
genet )tinn tests. 'I'liesc tills wort: adapted as fol-
lrncs front the niilhnck descriitcd al)nwe. 

fn the Ih u t hit nmbin cnnctunption b•<t, t[ ( aildi- 
l ino c,f It.1 till. of fresh normal oxalated plasma 
adsutbeu with h;u'imu sul(aw u) 2 rill. of freshly 
shed abl}nri i ii blood produced (II) sit,nilicant jilt-

i i sully Iltttlrttes Itr'r, tlrrmilbilt consutup-
tion as ('III II  with a corresponc!in,r sartti)!c to 
which 0.1 till. of physiologic saline solution was 

Aug. 3• I!Ilil 

added. 'I he altlt [o il i iii of this I 'clinic it, ftrsltly 
shed blood of poli Pit ls with l:,i ii- In'iitujtlrilia n•itll-
(luL ciol-inllil iii i ll actit•ily rewcrtlid noloml lu•o-
lhrotnhin consumption in till, s:unliln with milled 
tint nr:tl plasnst ancl, as r•epcctcd, poor or ahsrnt 
coristlntption .in tits sartiple with added sal ii i- sclu-
lion. This proccclmre 55a5 frnlncd to be depcndnhlt: 
for asse.sing activity of f ctor VIlI inhibitor in 

-Odic addil1 rtn of IIIt(lilcn•II al)nnrinal osalaled 
plastila atlsolhvd ,with harduo) alllf:ite to a ;nui ial 
lhronlbnpl istin-gcnl,rafing I tixuro, rccalcili.•d suit hi 
0.05-molar caic'ill))t chloride and tested af lr•r Ien 

minutes inc•Itbation at 37^CC., rcchii'rd thronlbn-

plastin rcner lli its as coittpared with the cfl•reI of 
controls (saldnc: solution, normal adsorbed itlasma 
and inhibitor-free :tdsorlx•d hcn:nllhilic. 111asrna) 
added to similar mixtures. all teatcrcd itt serial fash-
ion. This test tended to be dill cult to reproduce 
and was newer relied upon r.xclusivcly. 

An30'iPW PLASMA CtwUTT0:1) 

pip a,mari .n,ona-t pL,ri 

l iv.siar I. Defermin ill i(S of Phz iitri Factor [711 .1rlirilp 
ilt net Lhtl,uo;r.n Snrnp/r hr ,tlr•an, ii! fimfr rich r,• in n Stnrul-

arrl Cu me lire Pte ern tins 1(1(1 pc/ Gene Arlinif r. . 
Tlirse daht are. I,uLril from Come 5. on 1111' /1/i Ii d,1')• nf/rr 
rs/)fuv)drelor+1'(: I: 'I) and 1:80 dihNionr of Nu• unl,no;n 
,cone/rlr ire. ,rluir•nl,'n! in .rr)ir•ih• to 1:71(1 oral /:a:'0 rliiu)innr 
of f6r irauduul rr,prNir•:h•. The plaonrrr /.tr:um 1.1/l mimic•. 

ill' a/ rft  lull fit n:en satrtpfr it /lucre/nrr 25 tier cent, 

Peforc iuitiaidwt of any „o;nic tI prorrdnrr tbe• pa-
tient's respansivcnl•ss (n replarcntcnl lhrr;tl,y was 
ncsc•ssc•d his- duct c•lfects of infusion of :t gii lets quant ity 
of fraction 1. A rpuv)ti Oil ive !tt(l1:isr in pl.isnia 
f;utot \1 I! oclis'ity lulls rotorlyd a1 the most ru-
liahlc evidc'ta•e a;j;lill%t resisl:uu-i. to rr•lllu'ruu•nt 
therapw (which twotdd. of Io(llw. render a Inaji,t,

suepical procrdun: cslrcnn•ic Ii i ti•dous). III pa-
tictas dci°I preplrod for c•icrtis-c sm_rry. a nwenh'-
four-hour factor VIII turnrn-er stud,- wa,i c-artit•tl 
Ou t after the pl'climinary infusion of fraction I. 
'Dorit:g thurip'. blood sarliplrs for'-cnaenlation 

stitches seers grnvally collccticd ' once daily and at 
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Vol. : i5 No. 5 ' I'IllRINOC1;N IN Iti:A4Ot'l1I 1tA• ltcit+((td,AN 1•:)' A1,. 

a given lint(• in the Ii iota ltell (ic sednearn, I'la,ana 

f:tr(nr \'t I f activity 'si'ns assayed in nil samples, and 

(:(riot• fihrinoCen was mcasurod in must. Other 
c•n:tf;niii inn fart al's am 1 fit act ions were Va1•iably CN-

atiiilicll :IS (IPsirc•Il, 

Prt'i1 i11(•(::1 Hood 'N.I I 01130 iOit[ 11015.1 perfnrll)cd as 
indicated by comrnli coin l lieu intoingto methods. In 

229 30 
rcl>laccli/opt ilua'npy. In (Ill' II adnliii Sl rat itln of fi st:-
lion I ullilnui)lcclly was causally 1rLurr) In (csat ion 

of 1lrinaiiiria in 2 llatirnts (Cases i and 2) atld sup-
por(cd t neon if Il l surgical ospiratiim of a In•Ill. 
itrtil'ntlo ti nge (Chose 1), (11•00s c;irtcrin,c 19f iii lllahll'I1l 

;it Iloth C. .ses 1 and 2 occiureei within siN bons of 

single rI-gill, infusions of fraction I. with erinr•ontit; 13) 

Tutu. 2. 7-hf,nfvurir IJscs o/ Prnr(ion I in C(a.uie 11 tnphi(in. Atarrll. i959, to Drremlrr. I91-Q. 

Cs,: No. Aor I'I.t.H, F,c:nn \'111 1'nrz,.s, so NO.. Strnlacic lar. Sr. Urn vuins ir' R+.r,.ncr:• ib:v•1 r -  ---
An,loi'r ,i.zt }I ILCi xl..a'r 'Cn voter 

8 <1 Ile ,,u n,rin Nnnc Sind. de... q on,. of (It.'. uit, c of hru,.wn;., .-ithiu f hr, 
fr's' "n 11 "1 ainclr rin.r 

_ 1't 4 1lf, na toria No.c $rogue dn,r (.1 Slu, of r:ir.,ring of I n, enni., obi,:, 4fI,r. 
franl,n,i I i n1 siiclr Mine 

II - < I I lcmnri hrrnis, kit knee Sn rgiwi aspiration 2 rfny. ((rani.,, I n1,1,1 1:1 .'.',,Ifni Irsnhnin„ of I.eo,.,r• 
. . tluv,sis 

4 i.i (if o.  L.rro' VIII firrnr'rrnt surface C None Fn-f,',,hnlr•hl.n•d rc- 'r..,oS,nI rise in pl,.vua (.u•,r.r 
ill,ilriter) , tl ssuc (snore- Irn ua coins, n.( u,n 1'111 'lelivily. nil( rIfh ind hinf . 

Filter rr'.tichrI n rnrnl , 5....... f
19 . <1 (+ h rinr VIII Snf1•li.n of hr,nnlrl.,,~e 71011C 0rr5100 hnir.l,lr.nd r• - 'I'r.o, •irnt rise i,1 1,1.+r11r.1 fi l mr 

,il l 'mhihiiir) Into focc c. neck rhanyc trv,sfu.inn \'i 11 :. a.,rn nrrrr ..I 
. hrne.lrnn'; I. 

0 9 _ 1-" Tr. ' c lnecca,fon Nnnn 6,6-,, (l,in, ,a) -1' 5. ' ,rful Ile-:.li.e eef ,. n.5.n
tinn nlr.i,in d;qa (trar I) 'n inuiu,liu .1 Ion rt i„ n I (Si r. 

On 
7 1 <I Fnrrjgi body in csoph- Iisopb oo t y i days ((ractinn 1 3 Curt .n5. h,5. •q, rrniiar R pn, ioprl,, 

~..~ at,,, 1150 ruin, ,,,. 
it 13 <1 rlpprndinitis Apt nd cctou,y is d.ys (Into inn I 1.'n ,d,d ,.pno,irr .1 I,.,a.+per 

n iy) ('Sr rotor 
9 hi I, .\pprndidtis ,'ppn ricn.o ny I4 J..ys (Iraf,inn I C.. 4,1 ,.pr rain,, & pna.q•rr.l-
. oily') liar r

Is., ) Drntaf al ana,az D.ainagr, rs lraeiiii) 10 'bits ;t it Iit•n 1 t'i•'v'., I hd oiler:, live tr P,.. tur,... 
17 3 nt 2 o,olire. .'oi l lie 

(16 Drmal nhsce ,rz 5.h: .alrnrtiun I.l..r(Ircah- .. h•,lah Ii,,,, J rr. 
• o(l ,,~nnive Pie, ,.) -I- polo-, alrrr ope,'a us..,,, ial i. 

lfraclion I n ub , anion nlh,urlinu L nd r,.. r.• 
drapi • 10 , I, 1 

ith'pnaln,n'i.lritr

It 12 , Drnlal s,l,nrr„ D!: ra_c; esio,ctlni I I d...- (f,,,rli,... I 'r5.. ut n .; hrlaarrn aa, F 
011 molar. ,,,111'1 1,1,a~it+r,<rnlrr......'r II.,,, 

12 <I (2 1I..-,) 2 I1.....q.rritnnr,nn ,ioe Si•lrncctomy Fin',I,-t-hn1.•-Irin„d en- 1)i.,cno'la rsl.rl.lrhrd :,f,rr 
to a , n ,n of.)rlt'nIC fi.:1 nC 'net .no n I:nr; 1 , rill . e•I e•1 hr n,rr• 
(ueitir.IC + 12 dn):a (flat• 111.,...' ,,1,1 Ii,',, of .rod.,,.'. 

Iron 1) r nt thrr.ip)'. 
1:I 9 G . l'hinwsis Circumcision •1 days (L:,etinn 1 coin) Bh'r,iin olive inili,d c,aA.n, of 

+ tid:,ys (', .err:rn I Ihrraps- ,u(.,1 '"''Sr nftrr 
nolyI ur inal i iut inn of Wr:q,t. 

11 I34• III Ilrniga rretai polyp lixoisinn 01 recta) 7 d;q, ((r.erlinn I ii!'-) 1I6'r'dine:d Ir! initial ­­,iem n( 
po)y(+ -1 !I d.eS. (1,. . e- 'lion 1. II..-,..( •~ tnrro.nle•rt l hlrrdno: 

(rent, a. in err le i. ,,111,Q eOle, , ,.5.i II„'nn ill thr.,,'i r5..'. 
trr,i. jsL,suel • 1011. ee lsr o..J pLo,..,, 1..,,,, Viii 

13 IS (t.r npi;ril le of p.al:d splen r•rnnq; q'5. run - ;t d ,.,, (l o in.,, I r v) I)r, -I..... (0, 1.-n..l of (rr •r '.II 
nil.'-1+ lrl'i'I ll, 1, 1.' ,11 .11,11,1; Ilia• h:, ds-t (brat. ...... n, t .ild'+'srn)"•,.nitr ,5...5; 

of a .;'1.:.¢,•:el ah,.l,• Il...oI S. heal.. ele•..II, , !15., In ..I,r ,I.n• 
ve, riccs born, lasma! Ire n ro..q•lirnlimn al Irrpum' 

ir.,iirnt at I'ra'r (lnt ii, d,ant I Io,1.it,,1, Ihoto„• 

sclrctl (i cases (LInotic fro ilil)• of the: red blond coils 
55:15 delerllliurcl by the method of llacic," and 
plasma hculoglobill b}- the Iuc'tbnd of Crosby and 
I'urih.i` 

R(cl'I:rs 

'i'Ite salient clinical featwvs of the subjects of this 

I(pnrl • thou(' prrcrnliutt prul)irlus in)d the resulis of 
(11( 131 iv 1110 suuullarizcd in '1 ;Mule 2. 

effects of Fraction I in Managcmcnt of Ronal andJ 
Solt-Tissuc ticmorri)agc (Cases 1 to 5) 

Three patients in this grcmp mere res),nnsiVc to 

c•Icsatoll of ldasni.i factor \•Ill lust cots' I,. Ill" ran:;c 
of 3m) to lilt per cent. Itr+th ''1315. b.ul I""I•itoth 
fresh-fmzcn plasira ln•fnfe fracl irnl I IIII'l; 5.n", wil llnu( 
a)I((i lent c;fcc( 'on ti ll• llcuI.liurio. \\'hc•iix•r a sites; 
infusion of f;ictor \•l 11 cnll('inlr.ltl' • c.ile'llf,t,tl to, 

p-todtir,: hi_h 11•PCIS of pt.tsma Parlor \'I II .Irtii•IIP, 
will prove It) sallice ill lilt' iIi,111ag"llivill of h' nctl '.u'i,t 
01 111.11 15 to be seen. \rcrrth,:lr s• Ill(- prr'nll)t. ' ,•nu„1 
of 111:i;latttf iii ;it Jlu.w cud's si 15. 111 i Iv 1'nllli ails whit 

pl-m -lol19 espelicncc. ill which cVcn ill ,.( nird rr. 

i)laceull•nt therapy Willi 1)Ia5n.I has not h,•rn
eficciisc, l,rrsnncllrly because of incnllieicnt plasma 
facial - \'III activiiy ac:hicVcd by such tiunraln'. 
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'flea I)atiruts in this group ((:as•,s rl and 5) were 

urtt'cs tnnsirr, to tnns,cive rcpla ccnu•nt therapy utilizing 

„':c lion I. frc•sll•frnicn pinsnn lnld fresh whole blond. 

in the cnursr of aducinistc•red tlirrally even the wilole-
blootl clot tin); 111111' hl glass, which is t'cdnced to nor-

ntal llfuits h;' Ices than 5 per cent plltsnrt fatale Vi.II 
retic'ity, remained grossly 1>rnlr,ngcci. Coagcllation 
studies slops , o in bout arses lx+tent plasnta clot•in-
hilliting aetic•ilp affcctiug thi•nnibopiastin ,generation 

and prolhrnlnhin con.sunlptinn. Thesc patients re-
edged fresh-wlmle blood exchange u:nnsfusions for 
i111 rac-ti11)I1' soft-tisslcc hcmorrha c, cwith Clinically 
cifcetivc, though lolupcoai'•. inipror I'll cnt in hot no-
11111911. 

Effects of Fraction I in Management of 7rauinatic Epi-
>odes (Cases o and 7) 

Fraction I was ux-d in the ;naclagcnlc'nt of a i tdcl 
with null 1witlophilia (Case 6) in whom extensive 
Iientorrha!gc developed into the soft tissue of the chin 
suer outulitog an accidentally sustained laceration. ink

replaccnu+1,t illcmp} ivi!h fresh p;asma suplmrtcd 
resolution of the edema and most of the soft-tissue 
hctnorrlage in the cilia. however, the: margins of the 
laceration 1'enlalned 501/am a led by persistent formation 

of large, black, friable clol3 wilt in the wound. To 
ensure ackc uatc factor Vi 11 rcplaeculcnt therapy, 
fraction 1 was instituted, and a presstu'c dressing was 
applied to the chin after evacuation of all clot forina-
.tions front tic wound. Plasma factor VIII activity 
was ni:tin(ainrci hrtwi'en 1.5 cold 30 per cent during 
seven days of thcr:t])y utilizing •'r gill. of fraction I 
initially followed by 2 gin. once daily thereafter. 
1-icalillg of tlic lesion progressed uneventfully. 

An infant with severe lictnophilia (Case 7), who 
lead ingested the detached lue'.id tip of a batitinette 
drainage We, was treated prophylactically with frac-
tion I before rcinoval of the foreign body by 
esophagoscopy. The object was successfully removed 

without Complicating hcnun'rhagc, Intl thi: lv'nccdurc 
was uwdcratcly dilliruh. Accordingly, fract ion I 
was continued for seven days to i)rcel,lde I i110 crh igic: 

complications after' instrtnucntalion. Measured plus-
iota factor VIII activity c•aricd hetwcen 5 and 31) prr 
~c:t1t tolling tliei'apy, nliliviugg one: infusion or fraction 
I daily for three days followed by single infusions on 
the fifth and seventh drys. 

(To be con cut rlyd) 
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acu10 perirarditi. nccurrrd in 3 022(1 prohahlc 
acme• )vrii,rnilis in •I either p:ttionts. 

No an(iniwor activity \r•  :is ch nuliistra(cd, 1111(1 the 
ding i4 not romidorctl to ilavr ;my c linical usrf111n('ss, 

It lit ('uiph.,simci tli:it this tai II' 501115 the first nnti-

hiotic and anti;uutor afe IL interfering with nucleic 
:acid Syn:hrsis that has hrrn demonstrated to Iiro-
duce actl(1: perictuditis, Iii : cnnjcctural in 4:catiot:s 
of this f:l(•t uogul'd:ng possible toxicity of newer 
slrt3,s hcing (lcvclopoil is considered. 
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MEDICAL PROGRESS 

TREATMENT OF CLASSIC HI: IOPHILIA: THE USE OF FIBRINOGEN RICH IN 
FACTOR Viii FOR HEMORRHAGE AND FOR SURGERY (Concludcd)'k 

CA\I('Blii-L W. MCMILLAN, M.D., Louis K. DIAMOND, \I.D,, AND DOUGLAS M. SIIRGSNOR. Plc.l).§ 

3205TO1'! 

Effects of Fraction t in Surgical Intervention (Cases 
2-15) 

As applied to the supporti\-c mana,cll:ent of pa-
tients With cinssic h('rnnphilia undergoing various 
cnn'vgency and elective surgical procedures, fraction 
I therapy was associated \citii a spectrum of effects. 

I'rarliun I .lhrr•ap)• inslihlled br•/urc and adr-
nuah-fy rriairllaiilyd offer operation. In 2 cases of 
appcuclrctrnny (Cases 8 and J) and 2 of dental 
cxtractintis (Cases Ifl:t and 1 I ), file exclusive I:sc 

of fraction I for replacement therapy supported un-
entful operati80 and postoperati',-c phases. These 

.:'n ical 1)i•ocrdures progressed \s•itbin clearly normal 
limits with I exception (Case I I ), in which elective 
Cs traction of an absccsscd ruoiar in a patient with 
11911(1 hcrlioliliilia was follo\vc(i by minimal oozing 
transiently between the 5f(1s and se\•cntli postoperative 
day's. 

'1', ,, the Ch ihhro' . lhnpi 1.,1 51,•diral (5(5,,,,','r • and the 1L•I,uri mrnt 
•1 i• ,p ,,tits, li. ,, .d Ned,,-n) .4. Lon), : ,,I 1,,•,,, ,h, 1',utrm) ,,,.uti. 

.red by nuns Irno, , I,r :1_ I . , ,ford 1-, a,kn, ul 
l\'nrq.U,r Fn nd-,ni,:u'• ~,~d ly -c,,,,, (1i-:''i,15, it-.'rli), 

-;l1,. oil 1f-~',;+1 fnnn +the Notion:,! ,ns,,vd,, of Ilrnld,, ~,nnrd 
Itr.,hi- Sr-v -c, 

,Ids s , Jy , pr,•.r n, rd pant a 5,c fm,r,ro,n
im'n,h (L,ui,'rrnrn, „( 0,.. I,n c,,, ,,ni t,,),,, ar

150, ,.I 1`I..ti 4, 01 ti+esc eon(......cs 
,,i,.uaU tutu, pr's, 

$319,  rd ~. Ic'tc,~lSchnnl; .oilonat phl.ician, 
;i~~~,i 

r
,yi n -,.I ~~ ~,~'inr, 

,,, 'In •Ir., r 1 , I,Le, :, .its :( !aril, crhno1; ae+nriatc r1. rdlr:rl Sm Err Child rrn's tin+ i r,) 10,''1X.: C'.,,,,., 
in-an,,.,,, n( tan, h h, n•. li n,vcr, ray ra t Hull,:), Srironi n( Slydiciur; 

.,,, o .1,n in

The absence of significant hemorrhagic, coin ilica-
tions in the cases referred to above was attribute(i 
to three major factors obtained in all: meticulous 
surgical hcmostasis; a plasma factor VIII activity of 

1'198-L2n. (wac. t) m l
,ru nro 

me s7 ,a in :t ,1 1. 
, 

r.rur ar:1 0 

, 
t 1 I I y ~

rev _1 j111rr1 T 111 i Li 
1 

;. ,nL 0n0000000 
(7 .ni•n) 

P:caac 2. Record of Fraction J ArLrrinir/cord and iic,cul(ir,11' 
Pias,5a Factor PJII Aclir•ily in Care Na, Uncccnl(I((l)' 

Undergoing Dcrlal i:xlraclions. 

30 to 60-IIcr cent csiablisht'd at the tiler, of surgery: 
."told ut-,Intclian of 1AIS3lI:I !;tutor VIII activity of 
15 to 3(1 per cent for a 1111111111110 of 1cn days after 
operation:' floe relation of dosage, timing al;d dura-
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ti, vi of I•,aelion' f therapy it, r, ,itinq fnrtor \'TT] 

:rc-livitc i, sllvwll in a rr•piesc io;iil 'r r•.asc (Vk. 2). 
l'rnrtiun l lh, rrrf+i ii! ,Iii trlr'd offer ofu'raliun alit 

n, egllrt I) ,arrintabl'rl. That flaw IOU , I tray eansitll) 

rrl;Urd to rliirirnt hrntostnsis its the e•asrs e•iu•d ttbot•c 
seas su rstrtl in I ease• (Carr I 0 in v1ur t signifi-
c, Li t oprratirr i>Errdi g rontpliri,twl Islr ,LR,,1 of 2 
1 rot, 1l's qu itl,a rt rtl l,t• pr vnprrn I itr ail a ti:I;Ntral ins t of 

I'tc'h iriasma alone, In•vions exIrnvIions oI a conlpa-

r,thle nature I%iIIS the use of fraction i (Gast 101) 
bail bier, ('Ii hole linn 1.!l I'll 1. I t  :uhnirl ill 'a1inli of 
121lcl t,,I. of :resit-frarcn ; plasn:a, clt~dgued to raise 
plasnt.t factor VIII activity to ahor,t 2.5 pre cent 
in this patient (73-kg. body tonight). raised tiiy. level 
iut activity only to iii per cent_ Brisk hlevdio;g tie-

' 1f s d ehn-ing surgery and failed An respond satin-
fnc lorily to • local presst ume' and fresI,-f r07e0 pb7Snl:t 
ct+ntinueci it, a dnsr of 600 to 700 mi. rtery eight 
hotel.. /(seals( of cnnl Iii u'ti oozing, It s to tn'et1tV-
tour Iic i s after sm-grrrs. fraction I was instituted 

in. place of plasma. wish prompt control of i,en;ot'-
rha,r. Il,,urve:-, despite Cnntinaed replaeenivnt ther-
apy. nu,derate recurrrnl Oozing Ii:nm the wclraction 

t alt+s w:,. noted b'1neco the fifth and seventh post-
operative days ((Gass• 11). 

I;xc•esN:VI 1)t etl ng crnuplieated splencetoni>' in 
a two-day-old inI:,nt wit/, unexplained avulsion of 
the splenic pecficle ((lase 12). In this case the 
cfi;ignosis of classic  ten tophilia, unsuspt'cted hCcti USC 
of a Lit gative fatuity history, was establisiird after 
operation Cohen ohno,otal tit ,irha5ct star apparent, 
Il n, rrh gr 11u'augh the StirLic';d wound oc'currrcl 
oll was enntol 'r0 Willi an exchange ti tnitisinn of 

fresh ill olc blood, iuui Ii i stasis was slitisfactni•il)• 
,upporlrcl iv infusions <if frac`hion I continoetf for a 
total of twelve clays, 

Ihartiuu I iherafr_• (,dill/(-d before doll ireatdt•-
,Irrrdriy wait, lait iii after ofirral,o,, PatiellLS' with 
mild hrutophilia undergoing minor opor'llions (C:ases 
i3 anti i it shmrrd - nu rcmiplicaliolls ciut•ing initial 
con rsts of therapy of four and seven clays respectively. 
h osti le!. in boil( pal Il l] IS ivillonhagic Coutplications 
el.twelopetl witl,ilt forts•-right hrnu's of termination of 

'su nursr, of 'itrrai,)•. 
Pns,eirruntr no ijirti tug was pron;p11)• ci itrtIilid 

upon rrinstitti(inn ol fraction I (hrralty, inuucdiatvly 
foflntrrd be ligation of a Sill tilling ft'rnular artery 
and appbraunn to thy: wound of it pressure. dres<ing 
with :, tariinc• bast•, t•itt't•rntlul healing t'usut•ti Out'-
lug n,,iintenanec of fraction I lhrropy for ;1st ad-
ciititn,al six day's with a plasm:( 1;wull• \l II activity 
of l.I Io 31) per rent clni•ing this tintr•. 

Pnstpnlyprcunnr hltvt!inu xt,;s not eontt'olled with 
clost•s of fraction I suliirivill to nut inttun pl:t>lua far-
ms \ • l II nc•tit•ity in tut optic : f rangy. Intl rntith Li t 
:crt tl hrntorrltagr, heginnitig on; the ninth ant/ bat/ 
i tzttn;tting on the vithlrvntii lmstop(ralivt• ,Inv_ like-
Isist 11as Lint cleativ i lilt ne7,Cetl , It)' hell nillistrat161tt to 
the pati,ilt of fresh l,lotgl, ha lt plasma and prrd-

nisonr.. 141 cvidt•ttcr for etrtnplie:ttintg plltl'IU , rascv-
lar ot• unfnresren congulnttco defect wits obtainrcl 
during this episode of clrlavc•d Il(-Iilo rha"o. Ile c nutic 
Ilti bleeding was not otassive and tlu• outcome of 
local Itertlosl0l i . Ihr•rttlry was erg:crdc•cl as unccrlain 
at bust, local nunsureS were deferred. 'I'hr cot rse• of 
this patient is shown ill Pi;ure 3. 
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Fr i'tt,t :1. llec(. / r,f Frarlisn I Ado+i:ti.ri•rrrl irul 1.r,uhir,.& 
i'lru Orr, I•',, chit I'll! . tr.,ir,ti ire Cent Ii, ltndrr,auin•L ihr-
Crcurfid Itxcitiii n1 a iircrr,l Polyp Intl .Suilerin.t Itenro,-
rhage a/her %'ermiu aline of ii,r /nilial Prrind of R,•/+lareutntl 

Thernl+p. 

Fraction / lhera/,y in slit tttrd be/ori 0/n rat to,, and 
ranlfdiralrvf by fw.ttofrrv'alirr factor 6 .1!1 inh iii i/or 
SIC/i!. hesistancc 11) 111(1 effects of factor \'1J1 added 
ill vitro and ill vivo developed in the )xsulprr:tlitc 
period of I patient (I kiss 15). Ifs uoesenifnlly tmdrr-
u-eat t'Ntertsiti Sitl;,ic•al procedures, 111(1, din r Spleuee-
tonly, slilcnorcnal slitini, ligation of cs 1llii1 sal t'arices 
awl liver hiolts)'. 'i'iitso provedurts tt•rrr pt'rinruu'd 
for relief of Aorta! It)'pc'rtensinu eoniplivalyd I t bll'ed. 
in, csrtjlliaaal cari(.v.S, splellol anal' .sod I rutl'V;o. 
pe r,a in a (hero.\ ial-old i i i whit a well doe unu ntra 
vpisnde of hrpatilis at eight cent's is)• age. :\Iler' 
hcpatitiz (though Still nerrssarile hrc'ailsr of hl Iv-
istancr.u, reitlarvil 'Lit litt'r;ip)• drt•elopt•d. .\ facial 

VIII inliloitor state was tltctrougille tlncuuii'ote I 
three months hrtilre this adlitission. ifnuvtrt'. an ucl-
uision to tilt' hos;,ita1 for Irt;tuuenl of ntastite henia• 
truu•sis throe lot's I ti'i'iC till' opel',itiott drserit,rd 
ahotc, there was -. .. let unkaottii rt•.isonc -- no 
et•itlroec of the inhibitor state. I'redieta},li• t 5fKtnsr 
to therapy piisistrd tiu•otigli tin • surgical proeetluit' 
anti tilt' -third posto;wI;ltit'r day. Al the ('fi ll of this 
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IxTmc!. (h'1,ilr III i91\r replarv,ncnt Iherapy, plasnuc 

fac•for \'i I1 a cli\'ily' vapidly disappeared, and a pm-
1 csxivc cl,-%v (ward  cluisc rtuu+•tl, let fl oating in 

di'alb bunt conrplicnlions of hr,xitic coma on the 

ninth pnstr,p'ratitr (;iv. 
Of note in this patient sc714 In devtdopttient of 

rvn,n ini ntia and Ilvino; lohinuria on the. third 
posl(IperaliI' day- in the t'1)Ilt5I n; It Ia55194' lractiotl I 
hrap. 'Eli'se l,Lcnnuna, associated with a plasma 

iibrinci iin of 121)1) ❑l • per 10)) till, of plasma and 
tuarketl aii11lutinairility of the red blond cc1Ls• cleared 
spontaneously- and without apparent' residi;al a ftcr 
discontintt:ltion of Ira c ion  I therapy and consequent 
return of Lil,rinngen to pltysiolci is levels, During the 

ca.,• t I ru'ri¢hr >= is tat 
Oett'?il 1159 

0 9 15 „ 0 0 1- I} ,5 17 ,8 11 'e0 21 

•t'l U;e(Ii I. Xrrorrf of ihi' Ciiur.rr of Carr 1S, Succc.ccfrrlfj 
i.m/rr,Coin,c /i.t•(ru'i € Sitr,errr fir CO in pile ntinr.l of Porto! 
i/r'prr(rusion but slope/rllin,c rt l'4r(nr I. I11 ht/rtti (or after 

Oprra,ian and Su reitrotrug to firpalic Conn'. 

pb;tse of hyperli)rino,cnrutia c•itlmpinR of the red 
c'ilc ccac so narked that all typing 11 ncediu'cs were 
obscured dt'spiie liberal tcashings with physiologic 

Saline snitltion. 
pertinent data in this case ;Arc sltow•n in Figure •f, 

General Observations on Effects of Fraction I Therapy 

Cuma,laliurt heals rr/irelinyr(odor I .111 a(tt i.y. As 
a guide tro rrpiacoint'nt (1 ape rcli,uice u-as placed 
an spcciliI' assay of plasma factor \'I I1 stelal t)  rather 
than on functional tests knrnvn to reflect such ac•tiviiv. 

ii 3 4 
'!'c•sis rcllcctin,q factor \1!  I I activity inc{ndc tale- ccholr-
binnd clotting Buie in ustrcatcd and silicouized glass 
((tilt's, pr'csllu'onrlrin ccrosuniplion, plasma rot•alcilica-
lion and partial thraniboplastin times, and the 
throntbnlrlastin-lweui'r tion test, 

1:andotu obsert'ations in the ('nurse of tlit'r:ipy. in 
accord %vIlh ilia Bala of lhi,g .s and s1ac1lIr 1n,,1'•"'

auggested inu'nsilivity ill tilt: whole-blood c•lollint; blue 
it'- tlnuratcd r bass tubes to more than 5 petr trill 
ltlasnta factor V1I I ac tit it)', of prolhro:,ihin c'on-
suittpl jolt to tuner. tll:(1t 1i) per rent acnit-1Iy and of 
the unmrdiiicd tlu0miiropla5tir1-generation test I i 
more than 20 per cent activity. These tests teem 
therefore not regarded as sufficiently 5('051 Ill' for 
guiding rational Il ianagn'tnc•nt of critical snrgical epi-
sodes. Furlherinorc, clotting tinx' and ('Vi ii prr'-
throinbin-consumption nu asurcnunts ale recogni/ed 
as being unditty aifc'ctcd by tcchnicn! vari:lhlcs. In 
small children undt'rgoing prolongctd inti'avesoos 
therapy blood se itpi 's for such nicasurcutc'nts could 
not be consistently obtained. 

Limited observations nn the plasma rcc-aici teal ion 
time and partial tbroltiboplastill (lilac sitg}cstcd hi oad  
correlation of results of Ihcse Icsls with pl:tst is far-
tor VIII activity, I'Iciwcver, the limits of their use-
fulness in guiding fraction I therapy l'i're• not e.-
tablislied. Efforts to ulilize these tests for factor \' 11! 
assay', as c)cseribcd by others,"'" were unsuccessful. 

Cnriouslt- cnoii h; do' cvltnlr-blood clotting tits' 
in siliconized glass (obits- :dthnu h sltortene(i alter 
infusion of frartioIl 1, 0'as not clearly radiic•ecl u' 
normal limits despite nearly nnrnt:tl plastsa 'factor 
VI 11 activity, ilntvcvar, in vitt-a additions to freshly 
shed hcn)ophilie. blood of fraction I anlutiov (with 
calcillill cltictridc added to cIfact the. citraii' coon cut 
of (;action I), of fresh plasma, of aged IIlaxnra nr 
of scrim: were Al equally (' l•c•cti\ -c in nnrutali/ins; (iii' 
clotting tint' ill silieottizi'd tubos•t1 '1•hrsc phonornr'nn 
w'ar'rant further t•iuc- id,ltion, lint from a practi'al 
point of vitae that incou,pk'tt' conrc'ti In of iI'nrn-
pltilit' tv}lole-hloo<i c'lonii p tint' ill silicne,niyiil (slits 
has not :il,i,r;01 (1 III he assot•iated cc'ith ;t si~niliC:uit 
hc1n0st5ItiC defect iii Vito. 

The results of tcirr'h•-blood c- lnttin; tunes in un-
treated Mica siliconiyt'd gloss tubes and plasm❑ partial 
throuthoplaslin tunes as compared tvith plasnl,i f,ic-
trot' Viii ac'tivitt' are shown in 1'iI5III'_ ii, l hr',' uat.t 
tier( ohtaittrci in c'onnc•c•linn with fraction I thirapv 
of a p;t,ticut ((,lase li) utl(velli illy undct,_oilli 
pcndesunn)•. 

lfvjl'(librnn,rnr'(I(in. In all p;ilicttts tindrt;_cring 
cortilluaus rcplccrnuvtt therapy wi111 frac'tinn I i t 

a n•cck or ninety, liht'int _cn iccc•Is ,in the range of 
1000 to 121;0 ul,. per 1011 nil, of planna win' tr_ l a_ 
lark- o n 'rvrd. Houlrau lnrnwt,on attd rapid %crli-
:I:c'ntalicln of tits' tot h;cmu<l cells"were• noted in con-
nection 'villa librinogen ieve•Is above 50)0 ltig. per 100 
in!, of .plasma. 

'Except for 2 p;uhuts (C,lIr's li loch 15) htypet'- 
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librinnl;cnrnlia was I;m'vcntflilly' tolca'alyd and .9pa 

cilitally without CV '(0(•1' of 1011)1 ylic phenon)cna. 
to the rotor of frnctinn I tlnii'apy, (rase 8 showed a 
si l Meant !;ill in le,cio of hcnlnLlobin and hclnatoct•it, 

4 i11
..-.. • -1

fl
t')e,i -HI. 5. li,vard of Je Cour,e "-of Co,c C, Uncrriit/cd!)• 
Undrr.00ing Apprendectoaly, in IV/I'm Multiple Parameters 

Were 1'ollocccd.
Con.nalilnnl :rill, plav,r, foot or f 'lii radio •I't belo'een 15 
rand GO per rent the /707 cot .1,0a'rd uurr,t l u•Jto6:-blood clot-
tirrc 17001 in (loll and marked iu,/lrnrrnrrnf in till, furrl inl 

torch,,pinlin time. J/ot,'ctrr, 'lhc trholr-blood cluliin•C lime 
i:. liri(,rniIto' Iulrr,c. a!thou);lt ,chnrtrvHrd, .rho:c'rd irre.,-War 

nuI end 11•a,  of rro linty tlearli- tritbin nor,rra! /iutil0, 

(Thr pnrrin! lln ruu boplu,liu•liuir: on/Or-) rrplr.,rut thr 7),r0?) 
a/ duplirale dr•Irrmin,,t[or ; (hr :o/u+le-1,/nnd r/oltin5 liuut 

•.,.:crrr not door ire dup(irnle.) Cue, rnihrnl frith /oJlrrfc-
..,3l,ggrnrr.rin. r ii(rli/rural tall in hcnn+,ln bin dcrrdo pod in 

socialion tc'ilh reticidw 10117 , rphrrorrlocic, a jnl.rr-Jo,rOot 
Canmbi (ref and irl(117(701/ 077?; 0770 Irn.Qilil i riot ocsoriatr if 
with b/nor! itnc r.rrrpl for 10-m(. 171mplrc of If (?(I? blood 
obtained in ro,rneelian rrit!t roagulii I/o e ,,trlr/ies, The Indira. 
lirn, o/ Iii' nln!1•l if phrrc71117 rna (lean?! Spon((7aro,l Ii)' teeth 

the rd 0711 of fibrinogen to physiologic Irrrlc. -- 

1• ct;cttlncvtosic, :ninntal hypcvhilirubinrnlia and dc• 
velopnu•nt of Splivrocytosis. Wi•tli increased osmotic 
frar;iiity of till' loci blood cells (1'ig. 5). •i•here o'.-as 
no ci-idc•n(•C of Co11C01i(itant 1)lood loss. Tiicsc ph.c-
nontcna cleared spontaucously coincident with rc-
turn of fibrinogen to physiolc, ic levels. AS noted 
pre\musty- U•ansicnt ilenlnr;Jobinctnia and hcnloglo. 
bin urta 0(01( -0(1 I t the nrostonera t ive coo I:SC of Case. 
15, who received large closes of fraction I in con-
11ec11(111 with an ex1ClISiVC surgical procedure., inc]tid-

nti Splt'liec'toitly. In 11115 patient .sphc'1'oc'ythsis was not 
o lSI'l'Vf•.d• 011(1 studies of osmotic fragility were not 
cll)I'd nut. In ])1)th 1110111' patients false-positive 

(10110)0 it•s1s 100re noted during the period in will(-h 
5hrihopeh Jot'( /s w'ci'o tit(ir'r.J 111(111 1001/ iii , joer i1)tl 
till, of plasma. 

In/,liira,l rr Ott ior,.t. Fraction I in fu0i nlis 110(1) •

clinically Well tolerated in all p•tticttis CX1'(iIt (:0a •

12. On two occasions the infusion into this 3.8-k17, 
(i3%z-pound1 00(0/corn infant of 10 to 50 ml. of 2 pill, 

Coll  (0.1101011 11:1 . Cs5 diiin tell 1101011 ('71 ,.as as,OCi;,tort 
with apncic cpisod(S front which he recovered with-
out evident Sc' (lu'lac. C)11 other occasiol•S in fit (iotl 
times of at /ca, thirty minutes each were uncvcnlfill. 
.'Iles( episndcs were. ciitcttplained but slig cst the 
desirability of "slower infusion dines in small infants 
receiving fraction I. 

HeJ,nli!i.c. Mild and transient hepatitis was observed 
in I patient (Case I fl'. hrginiting thirty-five da.s 
after initiation of fraction I "therapy. Eschiding Case 
15, the remainder of patients have so far shown no 
clioica( evidence of hcp:uitis, 

Di'SCli5S10N 

A/ though salient gaps IClnain in current knowledgct 
of classic licr.topltilia and factor \'III, important 
p:ogress has bcc;i achievecl in recent yi•ais by i lia. 
dc.cloiincnt of (ill'thods for nuasui'inf factor \`iii 
activity and for crnxcntCatillg tills factor frnu) hnln:w 
and allintai l)lasnta. '1 La ihrouthnplastin- l,nrralir,n 
test cf' Ibggs and I)o ,gItc.'- 1110. prn'.ht'nnlhin-utilira-
Ion Leclnlic of Crall:un rind Ills assncilttrs='' :nld tIi,' 

partial lhronlhoplastin test of l,angdcll, 1\'n•(ner and 
Br inkliotis1 l Ilncc pro.idcd hasrs for yumllitati.t as-
SessntcI)L of plasma factor \ rIJJ activity. Such quanti-
tat ion .liar. in turn. alTorded a more. rational approach 
to the clinical pr0))Ii'ns of hrilu)phiiia and h:s facili-
tated cvaluatinn of plasma-iraclionatinn products. 

The -application of factor' VIII quanlitatinn to 
I)lasnt.. fractionation and ripLtccnu•nt therapy of 
perSons'with 011(1510. IICnu,phil ia is illustr;llyd in tho 
illipnrtallL work of till, following grotlpg: Riot lhli(k 
and Nilson,-" using a human pias)na fraction (11111-
lion 1-O)=' to which the fr:u•iion )iS;•d in this Studc• 
is 1:urgciv analoo•nus: Kr' k .iek and \\'olf.-1 using a 
fraction pc'1)ar0d front hnntan plasma by the ether-
water fracttionatioll process of Kek..i1'k. \lackay (((III 
Record ': and \h,cf:ulanc e.•1 ai..=" itonyr hJ,'ine and 
por0i10 pl;lsula fractions prepared h. ltitlo7'll.=' 

%runt yuant itati.c studies of the 1010(ion of plash;t. 
factor \•J11 activity to 10nu)stasis certain clinically 
uscfuj ycncraliratinns 1111 ii' coked. -flies( arc LlIgelt-
dcscrils•d by 111„s and \fail:t: Jrun 1'' =` and arty i,e 
sur.tnlarizc•d 7(s follows: normally, plasma factor \'i Ii 
0(111 i }' and; s 110111 Sl) to 2(11) per Ct•nt of a loran 
of 1(Xi per cent: perso;ts tIe.ere11 affected told) Classic. 
I emophilia usually shm. loss than 1 pet• cent activity; 
persons '.011/I 1 to 5 per cent factor N ,11 activity 11150 
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36 
lo(irr t ely to mildly aflcctc d; persons with more than be safely raised to nornial lca'cis with appinpriaPly 

cent activity a1-C typically nliIdl'; affected and „

C'(illit -L' 

c(111ccntrated material, s111•l1 inc.I'C11 cots ('alllll)l b,` 

T 1)I`I
Sril sit icc' leslllig iii'thods for accurate (ii.g- tic llil•ved by It-esil whole blond or plasino Short of 

1losis: illnst patients with llrlllophllia respond to rc- C\cnar*ge-tranlslusion therapy. Blood and plasma 

1)l ((•ll il•Ilt tiu'r:tlty ill a ,01111n pl'eelictoblo fashioIl, but alone have been Hied sitrcessfi lly for lilc` siipplirt 

' ti rt itlll nliilll wl', even when cliniPally stab10, esihihdt of surgery in Classic. 1W.111IIliliiGl.' 5 ' 5
 

I lowewcr. it 

(IL`lnl ill, resistance to i -cplaeciiicnC l llcl iapy: in persons 

_ 

most Of Il1C5c cases tic opera; ice and post of brat l\"c 

not ri- i1tant to 1terapy, dlslpp(`ar,lnec of plasma (a C- ph aSCs have 0iOtll itIIpicCl let altic and inai'kcd by pro-
for VIII after !'epla<'L`Iltrll[ is nxpn[tenti ll. various lall"e(i lletnoldia'gic cotupllcat ions. •i Illls. 11idlou,gi1 

hal{'•tinn catinirues rangin4 largely (role four to twelve t:ntrtistakably useful for rcploeccocnt therapy of most 
focus (depl•nding on n unit pie pooch• correlated fac- he nnrrila is episodes in classic hrinopllilia, frisk 
tors incltu1in ('\11':1)'::cC, ti•,l' clill •nsion, clitliCnl runt- blood one plasma Cannot he (lt'Ilellciwd Iipoll for 
hi lit y and individual variatiOtis in the response of pa- optimal support of major siugicai Iotcivention. 
tints to replaccillent therapy) : literal p- with fresh In this study surgical interlrntio 1 supported itr 
1)1:1511 to ill .1 total dill l\• close as 11Sn:rl it' err n  oyeci of 20 fraction T was an ifornlls' ttucson t oil. EIICCti we hl incl-

in :10 rlll.•pet kilogicitu of body weight ordinarily en- stasis was attributed to i net iculous surgicaI henihaasic _ 
Suers pia<nla fac'to' \%11I activity of 5 to 20 per cent and to 37 to 60 per cent plasma factor VII  activity 
and is effect  for 111211:1(1'11 iC',7L of Most 11C111O7'I Itagie dur i ng SI ugoi•)• in all case's. In addition to op lit hill 

episodes oceul'I'in, in Classic liclllophtha: ol)tinlal step- 1lclllo5tasis at the cline of surgery, [here was evldt'llt 

portive nianagenunt of nta or trauniatic lesions and j need for adcrualc nlaiiltcnanec of tElcrap}' after op-
sillgical In ICI'\"1'71tion 1'cCiiiit es, at leas( initially, Ilcal'i) • crat ioll. No significant it enion -llagc de.\-r.iup•ll ill ally ~• 

Mori teal p i:ls:ill file tnl• 1,`111 ,let t\"1 (y — that is, inoi•C Case in which optimal pi•CO pCra LlvC replacement 

titan 30 per Cent activity regardless of tic basal dc- therapy was coupled with nlaintemince of plaSii a 

c `'?C)enc\' of tile. patient; factor VIII concentralcs are 
I

~ 

factor VIII activity between 15 and 30 111'1• <•Ctlt

gerwrallc reglnrce to achieve plasma factor VIII ac- for ten. to fount, rn days a(u r n 10011 toil. 
tivity of snore than :10 per c'(•nt and should be col- However, as drscrilt. d :d,(,vc•, ill 2 pall, n1': (C:a..'s 
plo1'ecl ill any cast', of 111ajor Si trgiC.ii ill( Cl•VcttLinn --- 13 and I'l) ll('lllotl'11agit dr'Polrlprrl laiiltltl folly -1 1, •1 1 

nicer h,htiv micleutake❑ and ha•ra.dnus if mad- hours after pr(ailatitrc CIiSCO11 titll lotIC1I1 Of I'('pl;LCc•-

guatc•In Sill)pnrte<I: alld 111ainti.na ace of replaccrlcnt Illcut tl tclnpy. Poste Ircliinets toll I )teed tilg in a I-alic-

thcu;t cc afti`Y opera lion is r-cquircrl until disrupted year-old - ')O' with mild llelllnlllll ll:l (C:1 CC 13) ;was 

vascular Channels arc sufficiently repaired to tolerate promptly contrcilcd Itpon icinstitutiotl Of ft -action

withdraws  of added factor V111. 1 cOlnitined with local surgical iicillostasls. Oil till` 

'(he foregoing gcncralitations serve as a useful other hand. lictnorrhage that follmird excision of
background for scrutiny of the mesa to of this stud}'. a rectal polyp in is sixty-Cool -}car-old patient with 
For the most part,, the. ,gencralirat ions are supported mild licnlopitiha (Case 14) was Ilot effectively con-

by the insults. trolled despite satisfactory plastlta factor VIIi 

Rego t'di11g the I't'lati011 of basal I llaslila foe toe VIII ic\'Cis with the use of fraction I variously combined 

ac- u vit}• to gem - 'ul clinical st:,ills, the' p.11irnts with with fresh l)Ioid and plasul m. 
sun i t. l; v1,'10 1 u io Jisal ri(I v.OUy no Inc: sur,Jble :Ir- 11) other c ireullls(:nu'rs it has ber' II`r)s.d" I)•. l 

to' ..,,', .i 1.., s'i,.r,l ,j )tw) , II.. b s :1J:;1'r . ;..: . , ' i ,1. 1.' Ij Mil r ., , 

((' uI IN i [ l.r'f r , -,r :J t;1.11/. f, t. 1,1l 1 : (.5.l' f(- ( , . 1:. , „ ,,,t, ,,., ,' 1.• , • I , 0. , ), . 1 . 1 11. P1, , ,

Sicinut M, tct,lart•tnr•ilt I11(.1 , i,. rtiou I p,rviur'd lartl,r VI i; .ii i lviif of :;f) 1„-1 r.-nl nr inc,,r. ;inch 
-s",)c•c'tcd rluantitaltve incrva,c in plasma factor VIII it ii i,n-ic,t;r hits u.tuicliy In•l-n lli i.u, r•,I in (rail Lc 

pity. reversed primary Jleinprrh:tge anti — most Imotil:s or even dacs after orc1I rotten Of :1 %volin(i frl;' 
s;gniiicantlw — supported uncsrntful surgical inter- which itu1111`di:ite replac1'nlrnt ihrrai,} cas not rarlirei 
yen tine. In Ilie 2 ponce,is (C:ascs 1- and 5) knolwn nut or nfti:r ccssal inn of the?.apy of an inaclei n2tcIi' 
to be tcsistant to trplacrrco•Itt dlcrapy. nn nlcasllrabke Ilcalcd wound. Surface lesions exllihitin intrrnuttenl 
plasma factor VIII activ: iy could he deulonstl,lted I cntorrltagc of this sort ila\'c [roiled to he dill'rllc 
after mnvrntional infusion of fresh lchole blood, granulatin.' wounds. not anii nahlr to etl-rcti+r local 
flesh plasma or fraction 1. treat InCIII. Ill , (`lurid, these iesiotts t is-c 1)rl l S ?n-

In c<It(U•titi to he finding of less that; 30 per cent At'rvntivt'ip Itr,ul.l l<i, 511 11 an du1Iit.ISi< on optimal 
piastita factor \'lli itCtivit}- ill 1101irnt.s with hemo. replaccnlrnt liti''a1 y. Despite an nccasion.11ly trouhlc-
p?tilia even wliilr they weir reeriv n_* optimal dices sonic course, h('alitu - has oc'ctu-rrd wi titin, one to tlurr 
of fresh-frozen plasm: (such as Case 10b), ortivitins weeks, It' has appcarrd that the LlevelnlIn hill t of 
of 30 to fly per colt Scec-c i'rrgil llirl\• O;ISiO\•eel III troclhle.o721e dt'law('d helliol'1'Jtag'c (roll: sltrlaCe 
patients treated will" fraction 1. '1'lle pri11ei110i iinlita- ;wounds can largeiy be prevented by Iclvgtctui' limin. 
lion of fresh pi:lslna as .1 farm of replacculrnt (i1er:11)y tellallce as wcil as earl)- initial cut of rr.11larrnlrut 
is its iliclUiency ill telIlls of the ratio of factor Vill tI1Cr:t py, cofllblticct with appropriate local he,itr)stasts, 
to protein. Although plasma factor \'III activity can "These observations have particular iutpiications for 
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till' ;nnngi sli lit of su; iial inUrsrtsl its ill classic 
li i•innl,itiha, •1 he tlu ,c•It:utisut of persistent IR•ntor-
rh:t,e despiu• optimal pliutna factor \1 Ii :tciicity is 
ttoi- r1c:a•. Iu+trcyrr, it seems rrasonahlc to bnc~yc 
flail los•ii1 f inr ;tll+PCih a t`crtiliti sc•nuods 9ttri)' bo 
I ci' cnlritibiltnrt. •Ihese factors, undcl-scnrcc] by 

facial l;il alid his acs1 elates." it chute infection, 
tiitttniit. insliflicirnt inmioliiliration and disruption of 
Int e vessels. It should he emphasized that ioade-
cluacy of rrl tin cc•nu•nt therapy in such cases is distinct 
front resistance caused by development of inhibition 
of platsrtla factor VIII activity. In the former. appro-
priate increments in plasma factor VIII activity arc 
observed during ci' pin ccit t-nt therapy, in the latter, 
stick incrcx•nts are not observed, and indeed no 
it reincnt utav be ohscrvc•ct at all. 

I)evclopnt&nt of resistance to replacetitent therapy 
- clue to factor VIII inhibition was observed only in 
tIn posioperatire c-on se. of 1 patient in this study 

r ((:ase 15). FToicever, this naticnl•s resistance to thcr-
apv Wray have been related more to his pre-existing 

4+.rsist1tnt state h i m i to the t- ect of treatment with 
r "§ 

- traction I. '['hl' na•c•hanism o dryclnpnic:nt of .factor 
l resistance is not Icno~s^L Although 'the clot-

initikiting fraction obsened ill t iu•se cases has been 
widely re.;garded as irluntiaC, re'l'ent studies by Riggs 
and lii(Iwell5 (In not supplirt this hypothesis. Factor 
VIII concentrates ntay- a,t gr:avatr a latent or estab-
lished resistant state lint one should not necessarry 
expect such concentrates to precipitate factor VIII 
resistance in all cases. 

in the course of continuing apltlic•atiolt of factor 
VII f concvnlratcs to rrplecellicnt therapy of classic 
iu•nu'philia, the c'oricept of this ciisrasir as a simple 
dcfiiciency of factor VIII will be increasingly tested. 
It is evident that certain aslx•cts of Beall, )Itilia arc 
not explained by this cont-r it, •1•hese as peels incli dc: 
the existence of factor VIII inhibitor states, the 
cyclic character of the tendency in classic 
Ile;no,)Iiili.1 that caunol be rclatr'd to fluctuations in 
pIisuta factor VIII activity and the umuist iI able 
ilvnelits of appropriate local hctnnstatic nn-astcres. 

Ni-vrrthcless, the major lye of plasma factor ViII 
actieitc in hcvnost:tsis is rh•ml• established, and quan-
titative prineiplrs of replaccurent therapy can he 
sotGdly applied to tilt- rational man:t enteut of most 
hevnnrrliagic episodes in classic hrttuipliilia. Signili-
caritl•, dim' use of fresh plasm:i in this regard is nasr 
augmented with increasingly avail,-tble factor VIII 
enncen Ira tL's that itrc: cap;•Itle of supporting safely. 
even ❑;ajar 5 irgicaI list c•t'ccntion-

SusistAtty AND ~.Uti(:IA'.S1lt,YS 

A liln-inrigcn Traction front non ml Inman plasma 
rich it factor VIII, dcriyid front Coltn's fraction I, 
was Itscel for replae•c•rlient thn;apy of l:i patients with 
classic Itctnopbilict presenting d variety of Iteninrilt,-sgic; 
and surgical condit sues. 

]n patients not rtsisUntt Iii replacement therapy' 

time fraction produced the expected increase ill re-
cipient plasma factor \11II activity its cictrrtrtined by 
at: assay based on the tIIrotuhnitlastiii-•generation tent. 
Itwttgl?P ill jilntsiitti fiiiltit' VIII activity correlated 
with improved hrnimtatic eilici'ncy as judged hr 
nircrcal of prinmrt• bI L-Lot rl:agic state and rflcc•tivc 
support of major surgical intcrvcntion. Ulleveniful 
surgical intervention appeared to requ ire tncliculous 
Inca; hc;nostasis and plasma factor VIII activity of 
30 to 60 per cent iaitedIv nit d'smut ii enance of plasma 
activity of 15 to 30 per cent tiller operation for 
a ininintum of ten days. In a single case, despite 
optimal pins on factor VIII activity, the fraction was 
of banked usefulness in tie loan. gentr•llt of Inter-
mittent set sort-I urge complicating termination of re-
p]aCC111Ct11 tlmei'apy o1) the seventh postoperative day. 

•I-Ito fraction eras inciTectIsc in tile. it unit aFetncnt 
of persons exhibiting in vitro and in vivo resistance 
to the effects of added T factor \1J If, IA:vehopnicnt 
of resistance to lit placcnRash therapy after the ad-
ministration of fraction I was observed in a single. 
case in a pauca it with scv i-i- Ilc'pat it  and Iiver fail-
ure; a plc-existing resistant state, 'curiously dis:ytpe.u--
it).g Ieforc a major surgical procedoic that ryas tin-
even tfully completed and included spienectomy and 
a spienorcnal shunt, rettirnnd on the third post-
operative clay. 

\•farlccd clutltping of the red blood ci lis was asso-
ciated with hyprr(ibrinogencutin developing in all 
paticrts undergoing prouactc•d replacetncnt liter;l;,y. 
To 2 patients he;unlytic pkenrnncna concontit'tnl nsath 
lihrit:ogcn luvels of more tin :t 1000 ti t;.. per It1U ti ll. 
of plasma were observed. These p1 eno;ncna cleared' 
without. apparent residual after ccttn•n of (ibl'inogen 
to physiologic lcecls. -

1•fild and lrtutsicitt hepatitis desclnpcd in 1 patient 
thirty-.frvc days after ununlinn of frortion I therapy. 
I-lorcever, cluriiig till: linspitai course lit, had also 
received infusions of fresh whole blood and fresh 
plasma,. 

'1-hcsc studies xu gest the usefulness of a fraction I 
rich in factor VIll for rep!accmcnt therapy of classic 
hetuopliilia uncomplicated by factor \•Ilf inhibitor 
Statt-s. •

As applied to supportive ❑tang cmrnt of major 
surgical intcrvcution, iris fraction appeals to- be 
superior to fresh ltlacnla by virtue of the grvatvr 
pl:tstua factor VIII activity that caul he achieved. 

\Vc' arm' indrhtt^I to 1)r. S. (:Rile Sirirkl:uul and h is riser-i-
ates at \irrck Sharp and I) tin;, Fmsr - lm Lnhor,uuri,s, 

)is•isi+ut of \frrrk :tad Cnutpan)-. Inrurpuratr t_ for ihr 
libr;nog,o rich in (acme VIiI used in this, studies, to I)r. 
Prank 'II- Carchier for Itcrn;issiort to itlrhutr• his paiirc,t 
((tasa 1.1) in these s;udirs, to Dr, Ih,rhrrt Si, Sti':utss, Miss 
Itucharn R. Steele, A:i.+s Amin—tiny ])i ir:u rosrm, and \rise 
Ivoru iti> Tic;.,i c for assisi.,nev in throe s;u Lies, to netoy 
nil-I, iicrc of Ili, viii, irit iirii irr! i , 'i i.,] e l ; , i 'iliral boast' 
stars of ai ,e Cl , ilrrn's t ios;u:al Alrili .tt Cr :';' for ro-nper.u,
lion in till, riinicat m:uiacu•inr'nt or the p:; tionls ;nidude•d in 
these swdies aura to Dr. l:h.trlrs :%. Japeseay, Dr, Janu•.c I. 
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'i• ullis, 1)r. Robert 11. P.nnrll and Mr. Marshall Melin for 
their encode-; mt•nt and advice, 

R S-2' BICF,N(;ES 

I9. 1115 u.. R. P„ :1101 \f.r Lut,,,,n H, f7, 110111„q 4,iGa 2104 ".land rands,
1, (is o,,2'. '. . Si. 

.111th onnphitu ri n h,,. ~rirto ,,,,d.•2rnnd,e,,u. 251:301-7 _̂1, 

21. 2),  u t. 1.. K.. and M. 7.h I., . (7. A2. i'nimbli.hrd data. 
22. 1 ,.,1„0,. 1. 1:. , %•'I i,,,. f). t.-. Jr  God„6,. 1. D.. "'d 13 riukhmu. 

N i.! ,d I•i.,,n,., :,nn hr. is -pi ll ' ,ity in 1,i, hrtrrc.ey-
„•rhi r <i0.15. 1'rne, Snr. E, r. 

12.1 1111 77:
23. il,.,,iLi it.. a >:. ! ,, 621(11„n of human and bovine

LL0 001. .1.1,,. 1. 1, ~ 
• 

, .u, 11,22;- I I;1, 79:10. 

MEDICAL INTELLIGENCE 

'llnf , C:~\,. ;, ')  J(SVNAIi•, 

t.  ,~.. 1 _L .. .!11 . . 12,,20, .. .. 

OBSTRUCTIVE UROPATHY 
COMPLICATING ANTICOAGULANT 

THERAPY 

1Vtt.1.In+1 S. ?inn11N, Vf.I7., AND 
1SL1 A. I'RIM),.iAN, ,VI.1). j 

ItOSTUN 

1211 \a 1:141 b('ltlnl l'hagtC ('()711)J!1('a.U0I15 resulting 

front tilt increasing use cf atiticoargul:(1,t drugs 

arc under current study.' -'.  Actite. medical 2111(1 sur-

gical discasrs nt:ty Ile-. lira ckcd by the presencci (if 
cecttit henlaU)Ina. In the case pr(•sented below, the 

recognition of a peri\'esical h(•Inatotrla :is the cause 

of acute ut'intry suppressiolt allowed lilt: prompt )'C-

lief of ohs111111 nu an(i r(•cnrcrC of tha 1(21(X01. 

C, iir. Riwcia'r 

A 72-}:•a2'-ol,I acidoweel, c•hildl,•zs socnu:ul P.it.lt-I1. •R•(721) 
was : llitilirQ (o fl(,, ! ,'ti't' 11eni llri1hanl Ilo,pital for the Itt 
0011, on 2I toes'' 1K, I!Il:i), brr:ocsr- 1,f sh'or(nrss of breath of 

dln:llion. 'I her" had I,(•ru assnriateci -rSCI'-
1 , nal dcspnra. ,r(I mntra aml ankle 2'c c,na. ihtrinc tin'

irrforc• Iltlinisci,al c!I,, had c'xperirnrl'd uppiessive, precordial 
):aias tltat I ,Idiated i2,0 ' the- left aim and lasted loss (11:111 S 
ill 11, 1,0. On the eveOl01 of adniissiun sit(• cc.ntlllained of 

1 outinur,us dcynica and inctcasing rhea( dis,on,lort. 
paai history and rv,irw of the scsp•nrs were norron-

ttl,nHul')',
''!521<:( r•xan,inalion slluseell a rt,_opera(isr. it, iel'igou t, 

woltl•m. 1 171• ltr,'k vvill5, lt'hi,'!t 811101 from I,eIo s', 
Barre- dslrncied :I t II11', 1 1vr1• ,.•:,s • i I pl] tiilc rdrnul of 
52' lrs, hue nu 1•11.111 isu•, ,2100512 .0 1. 1, 1, c. [hr ,'hrxt 

,1.215 tiuli Ili ;uvr l"i"lt at Loch lum; 1,212115 po.clrri,nln :,1111 2's. 
hiiti(rd 01,0,1. htytiratr,r)• ral4:c to chr inferno- I, .ip,ll:r mar-
5ins 1111:,n•ralle. '!'ilr 0101.1 wac onl:u•111'd, tht' 1,011111 rsm•nd-
inC III Ill,' :ul III iIll' nxiliairy' liar, wit i1 :1 hr:o•ir,: ilrrrnl-dial 
tnpu5c :001 a 11pid rrqul.lr ritl•thl h. ,No IlIWIJI Ills. frirtiun 

21II0 or tither advrntilinus snunl.c We-,C 111211(1. The :,i,dolnon 

!1,11 ,.Ihrrr, nrpnrnnru, of \frdirinr, I'rlrr lent lindiant Ito,. 
.(I. died 46".11. _ 

15101,'1 , 211(110,, tl,'1n urn, of atrdiri,ir, I'd,, lle,,t IIriui,a,u I1o,• 
lilt), and Itoy.nd 11rdirnl Srhnt. 

211:1 

21. K,L,,irk. K. A.. and 11'1,l(. 1'. (:nurrntr.rl,• of 1000211, aw;h,u•uu,. 
Ill., L1, 1010 its 051 41 1101 011,12' l bnrnu,i,hilia. /.00111 1:1,17-65 2

IP}7. 
23. i"•ks, irk, It. A,.'\Lu ion, M. G., nod It 'cord. It, It. 1e- n,imlm6,n 

.( Inun.ln pt,cma ei,h rihrr. A'nnur ILuudnn) 157:52'), 11116. 
:G, \farfuri:me-. R. (:. 2' t :d, Sr, La u`I,h.Ii, t of anun,J 

n„iharnuq,h 1111 clnbulln and 11151,,,n illa..... In 1hirlrrn 152121,5, inure( 
7!211.259. 121117 

27, t Nd,,rd, (i, Purir,'s 'i f I.,,.i n' on!,!,a'no'tdiilic 11oi„(1111. Ntih 
1. 110;10111, 1215,18, Ill)'!. 

20. 51..' h.,l.,, ,. I2. (7,, ,,,, ! ICon, , 1!, I', I,...lIur,i 51 Ii.,,•,n„!,hilir
11.1115 ,rill. n, •d 1 til,.u•inupi,ll.e rd' s!in R. to omp.„ Juo 

11 ltr .!110: lf..rp(dL, 1,.d „(!,,, l,. , „eLnS 2' 4,-, il., , 15.,,;,! 
N 

2' n 
,r)/ntn,rnlin„2'.t Sp,,:p„1100,, lf,,,:,r: (1,1,1 in , , ,ILu, 0111 chr 
f: Cu. n/ r6r 1,, ,,onrinn„1 Grill,' of /I, r.,~i.,1. 131, S. (.2'r 

b I((rr 1:. 
. 

t. .dlird by K. \I. 1, Inkhu. 72!, pl,. (7.,prl lull: 
1"I 2' 

G. 
(:.u.'i no l', :919 . PI 219:_,: 

::9. Pieper, ( . 7 
70

2.. I'r,n•, 5., an.i linrrn ,slot I.  Su snal in,rr,rn tine in 
;,1,,­:11,ille: ,'1.111:• of l:leraIorr owl rrp,.rt of n.vI re.,a /..l..tI.A. 
170,.33.$7, t%3 , 

5005 Cn(irrly nurnlal. Neut-nlol:i,• c'Canlination x•as rrnmrkablr 
for a left CXL•1151,r loc re.pc'nse. 

'i he trinper:ut:re. was 9P "Y., the radial pulse 1110. and the 
respirations ;t6. Thu Moor; ;trr•.csn 2'r• seas 1 111/11111. 

Pertinent labornto,)• dot;, inc!ulled a hr,uato,'; 1 of 'I l prr 
cent, a white-eel; count all 1 1.5110, with a .Lift In cooly 
g l.-lull loc)'tic (ol:1,5, a ,n-inc li t of 11.(!, :1 speritir 4r:ivit)• of 
1.020, with i trace tr.ct For !trntrin :Ill!! a nlS:ltile 1.st fur 
sugar: no cell.( or Casts wvrr. .coen nn mi1'l'el,Opil'ol exami Ito' 
lion of tile- sediment. The followinit chrnlical dcu•rnlinations 
were within normal limits: blood 111121 nitro,acn. 1212(10,5 hinoll 
su^ar,aodiunt. potassium, chloride, r:uhon dioxide roluhiltinp 
power, hilirmhin, scrum f'lulnlnie cxnlaretic tran.caminase and 
lactic dellydrogenase. An eler- lrorardin,rraln showed atrial 
tachycardia and left-bundle-branch hloc'k. 

111;,10: 
V11 liSTS-

101, 

91 111„•0 ..a°K 

it 

fi J-1212-... _ .. 
I I

~ , 2'i 20 111 )G •~ 57 tiJ 69 e-6 tl1 91 ,00 

• hr. , 

1(0('tu; I. I/tICtumin.r I'rin(Irr 0uIp(/2 CG(tracter.Itirof 
Init•, tn uilIenl (iSo, rtinn. 

%hr f,rtit5,(•2' of the ,0e/r0,/ rrrNIele, li(11.four !,•arc rite, 
I1(Nlrrrh0,132' 2'f, alled in 101,''51(41 21,2(1 ..,,Heiner! urin,trr 

„al flat. 

it s,.is initiaily lh,urcllt ,iiat Ill, ,, , ,et,'112'i, hr.,rl lailnn• 
w,10 i tiuL ,1tIl'aIIs• lek.lrtl I,'a ivtlnn,n.,,s rnJ n 11111, ,u• nrv,,. 
1 ,0(1181 laf:urtinu. :lreoul11151'. .urlu.,.nall:r i irn hire-.( ,. 22.1(11 
ac:srf:,~in 5111(0W i 21,1 Iv•p.u'il, 251,5 15.0,111 avainst a bnx•linr 
ftrothroln!,ill 11011 ((hick m,•tln„I i o1 '),1 prr '''lit , On 
)5(0611 21 :end '_'_, IS 1mr. of ,1.0 121110 21,15 s:i,rn I„ nlouih. 

11(11 subsrv(I1e0t I(rntitran,i,in lime-; of !.i In•r font m0 (let,,. 
,u 22. i5 ''t• cool on (h-,,,',,•i - 21 and lrsc 111, 111 5 )„ •r rout 
III (No (or . Itrr:utso of till- arneilisits• (a rel,ilI 2' y Il l,' 

( II,rg 1„ 121;11 ford,. 5 111 . iii vi16n1,1,l K, 110 tIe 1•.15 lave-((, alld 
it was tl,a-idr(I to diu'orltinu,• w.nl:u'irt lhrl•apv .10,l to , on• 
trut (tic' hnrnrcis of with,lr:lw,tl with hri,arin in a ,Ina. ul (III 
1117. by dr.p sub^ulaneous injrllion 1111}' (i huurs, 'I
prothr'Iahill lilt,,' rrlc,inrd tlr, ressrd to 7 prr cent on C l.ht. 
her 7:1 :111(1 Irss 111101 5 her rent m1 the fu!loccillg d.ty. 
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AntihernopIi1ic Facto  VIII I  in Hemophiiia 

Use of Concentrates to Permit Major Surgery 

Joseph J. Afazza, MD; E. J. Walla' Bowie, BAf, BC11; Albert B. Hagedarn, t1iD; Paul Didisheim, MD; 
Howard F. Tosweli, AfD; Lowell F. A. 1'ctcrsara, MD; and Charles A. Owen, Jr., MD 

Seven surgical procedures were successfully performed 
on five patients suffering from classic hemophilia. Hemo-
stasis was maintained by the use of three factor Vill con-

centrates: cryoprecipitate, American National Red Cross 
high-purity concentrate, and a lyophilized glycine-precipi-
tated fraction, Significant hemorrhage occurred twice, in 
each instance when the patient's factor Vill levels fell 
below 20% of normal. The ava!ability of satisfactory con-
centrates of factor Vill permits consideration of elective 
surgical procedures in the hentr hiliac. It should he emm-
phasized, however, that such operations should be under-
taken only if the indications are unequivocal and the 
necessary clinical and laboratory facilities are asailsOls. 

urgical operations in the hemophiliac have a]-
ways been serious problems requiring close 

cooperation by a clinician experienced in the treat-
ment of hemophilia, an expert surgeon, a laboratory 
able to assay coagulation factors accurately, and a 
blood bank capable of supplying adequate amounts 
of blood and appropriate blood components. The 
concentration of factor VIII (antihemophilic factor 
or AHF) in normal plasma is ineclequate to produce 
effective hemostasis in the hemophiliac during 
major surgical procedures and the administration 
of large volumes of plasma may overload the circula-
tion. 

With the advent of factor VIII concentrates, high 
levels of factor ViII car. be maintained and major 
operations can be performed. Our experience with 
seven such procedures in five patients with classic 
hemophilia is described. Their bleeding diathesis 
was generally well controlled by the use of three 
factor VIII concentrates: cryoprecipitate, a lyo-
philized glycine-p-rec:.ipirated fraction. and American 
National Red Cross (A NFt C) high-purity concen-
trate. Various other factor ViII concentrates will 
be reviewed. 

From the sections of internal medicine (hematology), clinical 
pathology, and orthopedic surgery, Mayo Clinic and Mayo For:n-
dation, end the Mayo Graduate ; huol of Medicine (University 
of Minnesota), Hochester. 

Reprint requests to Mayo Ciinic, Rot-hest r, Alien 55901, 

1818 JAMA, March 16, 1970 o Vol 211, No 11 

Report of Cases 

CAST I —A lie,'-year-old bra' v; d Ii documented ca ;:ac herr,o-
phiha ho l,isfor,, of s,'ii -+r hloe rnq =i , u arc, ' in• 
cluclin ease b: ;isin(;, ulcediii frori _nc ire,lb ti  of fl ,o 
tongue, h arihc • :i Viu-], uu in. cent, ape . .',ilcr 
anauinrn 1 - 11sr1 1 t,h' 1 ,.1i l ,'C rn.re-itwithnatI': .s 01 
conscious -cs. In the en'ai ; ten da} , sever - c'o,1i f i ;ad 
aches en ti . • right ^ide and tl .0 pert' .t :,., ---' n u .': 1-
ittia developed. touring tbis period re received units 
labout 2'O m l each) of 1r -h-:r;iacn lrlr;.r:. UIL 2 units 
(about 500 iii eachi of f'cal: whole blood :,nut imprn;e 
ment in Iii' rot jut o 1 ' n .-, tci u rv.1 to due 19a.o 
Clinic whom, o I. u f, fey• hours. ho teal live r;Nigel ,- ,sl 
seizures. Lids . ,io Iinar.r - cJrrii)r 'ii the to mm  et 
cl __sic. hem 1,161'a u f:l- 1 'or Vlil 'u 1 c K' nt :, 

mat, nornind ph lri .:- ,r.rl_, ,s.d normal bh-edinj, tilone 
CASC 2.—A 45-°,ear-oi=.l roil,: ,came known to ]r :e L;,,i ii i' ie-

philia since C u' 5 .;c :r;. Re irsd hail ept'.l.o - as a cirilrl ;mi 
numerous c '.01 L-, c,f 1 'tn rl'aro''0 n d I •nuc.r.tna dune, 
(lie pat '1 c_vs r'utrr wr: .0C'; nrision !Lc 
patient ho 15 here-rlavein, vni_-d;r *n of hopro.rate] 
part of the ictt femur lo. c: h .;a '• .c..tcd 'ith traciio r 
and fresh-froze;: ;'l,'s,r . 1; 1is2t1uenth' w: confrrod 1, 
crutches uric a who Ictsir because of r,onunisn of t;rc` I'll 
femur. In h1ar.1: 1969, 1 to edmittiod, to CIi c :i1avo C(iuic 
for surgical stabilization of the left t'emu:r_ 111a, I' 10
factor VIII level was found to he P ox no, real. Platelet 
counts, bleeding times, and platelet adliesiveness were nor-
mal

CtsL•' 3.—A 25-year-old man a:ith classic hemoph.iti~r had 
been seen at the Mayo Clinic or numr,rrus o -: 'Ca:'), for 
bleeding problems. His rather 1' pi ,ii , salt i,i . w.1, that 
of epista:ris, h,'mnrthresi.,, end 'u'ruaturi:a '- u' .ins periu-li-
cally- In 111(11 he a~.rfl'erc,l a trr.umatic rac-, 'c of time juiv.ur 
part of the I , 'I ' femur and' Ii.eciarutii' Ii ;,_<i ai it::rt-
ment else vl':-re for nor iiiun. Lack of nu K" ^t that time 
proml-utecI Lai other operati'a.a in 1963. Hrr.r ' 11 .rr'.s
right I ice occurred repeatedly thereafter esulP=r7 in 
anlcvlosis of the joint. The tie- ct t di ,I is  ''ratil kugars) 
1968, when he was again sec'; :'t the art.. Yo flint:• _rag:: ,
I food in the stool. Nh -va .r iii, her 1 ,,yen t_esh- 
frozen plasma, and ti-c s ri i '.tedj.='d. R, : ul' e,; air 
plate examination of lire ho. .cl ,vere normal. I CO.rinb,•r,
a^_ain noted blood in the _.root anal '.,s 1-0;1 ;,,hired : nil 
given fee-lug-lro"en ptaF'1u,u and cryo Ci i u.pitatu'. i-it a I i 
eve tuelly ceased and con plate e:c;nr ::align of the ,m. tie

tract. reveale=d ; -ei,m; in lire bowel. Finn in 
December, he ails ho,ni tat ion! for the third time ticce,.r=c 
of gastrointestinal b!eedir:,. `i-rug blots di;, lou di car tion-
'able gr'an'tor z.!oii' et,lita ir-,.'',in.q ii ,' ri ti,t sill=' of the 
colon and tin au =.;al ,;art of the derma or (.00 luon_,ble suh-
MUeos—:! 1 un xr:;c o - <I ,) t1 r. c, lc'; 1'hi, p i-cut c-c 
tor VIII 1a. a =:=', u,a, a', of nor:mul.  .Pt. telet c:,unt,
and Moulin iune> 1 ere ::nal. 

CAse 4.—A 10- e::r-call bey vas referred to the Nfcyo 

.. . . ~ay..,c+wS..v :•r wri.~..: :-.. r:-'.. ....'~::.:?..H'.n'R.~A.+'.CKi♦F.:~ismve_-ar:.^.:........_.«...-......-..._..~--_._ 
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Clinic for evaluation ar d j roseil-,ie surgical correction of an 
equinovarus deformity of the ri„ ht foot present since age 
21/, years due to a crush in inry of the ri,!ht foot and ankle 
and cnsuino anky,'1csi. :,f u,r .:n11c. Consul:-rahle sliortcning 
of the Achilles lore 'in prey -moil dorsiflocion of the foot_ 
1n ad,litioe, he had a l.isi „ry ;'f heriarthrosts involving other 
joints, opistaxis. and crrhyrnesis. In Rev 1p6,, he was 
ho pitalire,l for corrective surgery. His lacier VIII level 
was Ii ' s than 1°% of normal; platel©t count., loading times, 
and platelet adl-.esivenes,; were normal. 

Curl, G. —A year-ol nnan was known to have hurl clasic 
hcnrophilizi since early chilrlhood. He had a hislorV of 
episfacis, iieararthrosis, and crchvmosis. I-Ie had been seen 
at the Mayo Clinic numerous times for hemarthreels involy-
ing several joiuta. In ,)ii', he had broken a femur and was 
treated no,,aen, rally, i'dl 1,I.snia as the source of factor 
VIII.' For a number of yens lie had frequent recurrent 
episodes of bleeding intu tire leftknee. Degenerative changes 
resulting in severe- pain earl hemarthroses, and, eventually, 
contraelisres severely limitcii ambulation and required the 
wcarinr of a 1_'race on the left leg and intermittent use of a 
wheelchair. Repeated slurries over the years showed a 
plasmatic factor VIII level of less than 1% of normal and 
normal platelet counts, bleeding times, and platelet ad-
hesiveness. 

Methods 

Factor VIII was assayed by a one-stage kaolin-
activated partial .thromboplastin time method.-'" 
The samples were usually assayed immediately 
after venipuneture although an occasional night-
time sample was stored at —20 C after the plasma 
had been separated by centrifugation. Factor VIII 
level was expressed as a percent of our reference 
standard which in turn has been 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 I ml 
of the reference standard plasma. In order to pro-
diet 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 Vlll Concentrates 

Cryoprecipitate was prepared by the method of 
Pool and Shannon. In essence, fresh plasma is 
rapidly frozen (-50 C to —0 C) and then thawed 
slowly at refrigerator temperature (+4 C). The 
fibrinogen, with factor VIII absorbed, remains out 
of solution and is recovered by centrifugation. 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 SO units of factor VIII 
from 200 ml of plasma. 

Lyophilized G(ycine-Precipitates( Fraction.—This 
substance is prepared commercially by the method 
of 'Wagner and colleagues.' ' Fresh plasma is freed 
of prothrombin and other 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 fi bs nogen 
pins factor VIII is precipitated by the addition of 
glycine. The lyophilized precipitate, stable at 4 C, is 
dissolved in 0.9%  sodium chloride solution at 37 C 
for administration to the patient. 

American National Red Cross "High-Purity 
AIü".----'I7ris consists of a polyr'thyleno-glycol pre-
cipitate of plasmatic factor VIII and, because of 
virtual absence of fibrinogen, is very easy to re-
constitute from the lyophilized state. This prepara-
tion has not yet received approval of the federal 
Food and Drug Administration for general use. 

Seven Operations on Five Hemophiliacs 

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

The day after c.•raniotomy the patient was up and 
about and his headache was gone. Neurologic find-
ings were normal. Over the next 1.7 days, 6,650 
units of factor VIII (cryoprecipitatc) were given 
at the rate of 250 to 500 units a day. Since each 
bag contained only 15 to 20 ml of cryoprecil itate, 
there was no circulatory overload and no untoward 
reactions occurred (Fig 1). 

The 45-year-old man (case 2) with nonunion of 
the left femur underwent surgical stabilization of 
the femur, performed by one of us (L.F.A.P.), in 
March 1969. Immediately before operation he re-
ceived ANRC high-purity AHF containing 1,350 
units of factor VIII (Fig 2). Internal fixation of the 
fracture with cobalt-chromium 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 additional 
units of factor VIII (ANRC preparation) were ad-
ministered and then a maintenance close was given 
at 12-hour intervals. The patient did well until one 
week postoperatively, when pain developed in his 
left thigh. The hemoglobin concentration in the 
blood dropped from 10.7 to 9.2 gm/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 glycine-precipitated frac-
tion (2,000 units of factor VIII) to raise the """actor 
VIII level to 7.00% of normal. The subsequent pro-
grim is shown n Fig 12. 
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The amount of faci:or VIII concentrate given was 
sufficient to raise tho; patient's factor VIII level to 
45% of normal ieuaodiately before operation and 
to 100% slmrt y .1f or. When the large hem atonaa 
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 hemorrhage did prolong his hospitaliza•• 
tion. 

The 25-year-old man with gramulomatous colitis 
and gastrointestinal bleeding had extensive ulcera-
tion of the terminal portion of the ileum and proxi-
mal two thirds of the colon on exploration. Subtotal 
colectomy (15 cm of ileum and 70 cm of colon) 
with ileorec:tosig noidostorny was done, and micro-
scopic studies revealed grauulomatous colitis wit.h-

' out submucosal hemorrhage. The patient was 
prepared preoperatively with lyophilized glycine-
precipitated fraction containing 1,800 units of 
factor VIII 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 25%. 

Idemostasis was normal throughout the extensive 
procedure. For 5 weeks postoperatively the pa-
tient had intermittent episodes of blood in the stool, 
but then he was able to return home. 

1.--Data on ;actor Viil deficient patient who received 
c.ryoprecipltate during and after craniotomy for sub- 
aural hernatorna. 

,
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Patient 3 was readmitted to the hospital because 
of bleeding from the rectum and frequent passage 
of loose, bloody stools. Proctoscopic and x-ray film 
examination showed progression of the disease and 
ulcers at the site of anastomosis. Further resection 
of the bowel was necessary, and ileorectostomy was 
done after preoperative preparation with lyophilized 
glycine-precipitated fraction containing 2,000 units 
of factor Viii. Again hemostasis was excellent dur-
ing the surgical procedure. The postoperative course 
was uneventful and no further bleeding occurred. 
The patient was disrnissod from the hospital two 
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 a surgical 
procedure in May 1968 for lengthening of the 
Achilles and other tendons of the right toot, resec-
tion of the posterior tibial tendon, and multiple 
joint capsulotomies with insertion of multiple Stein-
mann pins. IIe was prepared oreoperativeiv with 
985 units of the ANRC preparation of. factor VIII, 
which increased the phisnatic level of factor VIII 
to 75% of normal (Fig 3). He was given this prepa-
ration in a dose of 500 units every 3.2 to 24 hours 
for more than two weeks postoperatively. reriociir 
postoperative clebridenient and dressing changes 
with the patient under general anesthesia did not 

2: —Data on factor Vli!-defictart patient who received 
AMRC ir. h-,pJrity anti! emr,,nh !ic fads” end lvoohTzed 
glycsue-precipitated fraction during end ;Mier operation 
for into-nal fixation of uru:nited femoral fracture. 
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C ti llSf. bleeding. Despite .frequent debridement and 
!no ic'UlOUS care of the wound, enough necrosis of 
the overlying skin occurred (secondary to tension 
and ischemia) to require shirt grafting. 

Patient 4 underwent pedicle skin grafting six 
weeks after his initial operation. He was prepared 
with the ANRC factor VIII, so that a factor VIII 
;, •,'el of 85% 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 VIII daily for an addi-
tional 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 last: report could ride his bicycle. 

The 22-year-old man (case 5) with painful hemo-
philic artlu•itis of the left knee underwent compres-
sion arthrodesis of the left knee and. fixation with 
multiple compression plates and screws performed 
In' L.F.A.P. in January 1968. He was given 1,000 
units of factor VIII (cryoprecipitate) immediately 
before and 1,000 units during operation, and no 
unusual bleeding occurred. He was given a mainte-
nance dose of cryoprecipitate containing 800 units 
of factor. VIII every 12 hours. About two weeks 
postoperatively, drainage from the wound and pain 
is 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 Viil-deficient patient who received 
ANRi: higteourity antihernophi,ic factor during and after 
perfarmance of triple' arrhrnces;s of the ankle. 
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atively, as the dosage of factor VIII was being 
tapered off, a second but less significant hematoma 
developed. This was promptly controlled by in-
creasing administration of the cryoprecipitate. 

Examination of the left knee eight weeks after 
operation shoved complete bony union and the 
patient r ae eventually able to walk without pain 
in the left leg for the first time in many years. 
Ambulation progressed with physical therapy and 
he returned to normal daily activity without the 
use of brace or wheelchair. Unfortunately, he died 
several months later f-corn complications associated 
with an automohile accident. 

Comment 

The seven operations performed on these patients 
with classic hemophilia represent three types of 
major surgery: orthopedic, abdominal, and . neuro-
surgical. Three of the patients underwent ortho-
pedic types of surgical procedures, which arc the 
most common operations in hemophiliacs. The usual 
indications are trauma and e. ntensive joint damage 
due to hemorrhage info the joint. Atoputation, os-
teotorny, internal fixation, and reconstructive oper-
ations have all been carried out successfully in the 
hemophiliac, many of these procedures antedating 
the use of factor \TIII concentrate_s.' 

There have also been reports of neurosurgical 
procedures and of major abdominal surgery per-
formed when the only available source of factor 
VIII was 'blood or plasma. Since oi,:,, modest in-
creases of plasmatic factor VIII are puesilSSe with 
infusions of plasma, it is lemaekeole That such 
surgical procedures were successful. I'nr example, in 
Silverstein's series, °  four of 11 hemcr?hiliacs sur-

vived craniotomy for intrac nial bl- cling. 
In our experience, one can corn fort e hly raise the 

factor VIII Level ot a heinophiltac fro 0% % to 5 
with infusions of plasma, and cc about ' 0% with 
the hazard of some degree of circoiaicry overload. 
These levels are believed to be acicquarie for pre. 
venting serious bleeding in the e :>r ,ife of the 
hemophiliac but are inadequate for ' einoscasis in 
majo surgery.' '' 

The ci•emand for higher concentrations of factor 
VIII when a patient is operated upon has been met 
in very receni years by concentrates of plasma tic 
factor VIII. Although only a few ni these are com-
mercially available in the t ; nc.- St < s, a review 
of their status indicates that still more effective 
preparations will probahi be forthcoming. 

Factor VIII Concentio rs. I ';o b a ,c principles 
have been followed in t ,r  urcijararion of factor VIII 
conceit!,,_:::-: i U tc-chihouns designed so prccipi-
tata f -.ncni jamp rya dcix=ud for their success 
upon the: c-o nec,ipitation of factor VIII; such prepa-
rations can reduce the volume of fluid to be injected 

PP OO965 

ARMOUR000173 

ARM O0000002_0051 



„43 

a 

2 

into the patient about fivefold or tenfold or aech 
unit of factor VIII compared with its ce u c n i, + :ion 
in plasma, and (2) techniques designed sc.'(!ctivcv 
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 to reconstitute from the lyophilized state, 
and cause only a modest increase of fibrinogen in 
the recipient. 

FIBRINOceci-FACTOR VIII PRECIPITATED D PREPARA-
TIONs.—Cryoprecipitot.ion from fresh plasma has 
already been descri hod. The precipitate, containing 
much of the fibrince cr'n of the plasma and usually 
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 other 
components of blood, and is a by-product of the 
routine collection of donor blood, 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 Laboratory). It 
is stable at room temperature for as long as six 
months. The main complications are serum hepatitis 
and minor urticarial and febrile 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 plasma 

in the cold. The ceprecipitated factor VIII makes 
it potentially useful in the treatment of hemophilia. 
A, commercial preparation (from Merck Sharp & 
Dohme) is available and has been used effectively 

in hemophiliacs requiring surgical procedures." 
There may he a high incidence of serum hepatitis 
and transfusion reactions accompanying its use. 

"PURIFIED" CONCENTRATES OF FACTOR VIII.—
Various techniques 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 ale nine to plasma led to precipitation of 
the fibrinogen and factor VIII. Fibrinogen was then 
partially removed with a derivative of fuller's earth. 
A lyophilized glycine-precipitated fraction (Hem.o-
fil) is available commercially (Hyland Labora-
tories). It 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 from pooled plasma. 
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Alan Johnson, :MD of the ANRC, has developed 
a series of p.i_:tied factor VIII concentrates, each 
,o e refined than its predecessor. The principle of 

the high-purity concentrate involves precipitation 
of the factor VIII with polyethylene glycol. (The 
preparation Nve have used has not quite reached the 
stage of mass production.) It is lyophilized, stable, 
and dissolves very rapidly in water because it con-
tains Iittl_e fibrinogen. 

FACTOR VIII CONCENTRATES AVAILABLE ABROAD. 
An ether-precipitated fraction was developed by 
H. A. Kekwick, DSc, in Great Britain and has been 
available there, but not in this country for ten 
years. Extremely high concentrations of factor VIII 
have been prepared from porcine Pad bovine plas-
mas" but the incidence of hytre-sensitivity reac-
tions has discouraged use of the animal concen-
trates in the United States. 

In Sweden, I3lombi ck and Nilsson purified factor 
VIII by glycine precipitation from Coin's fraction 
I." Although containing a good deal of fibrinogen, 
it was freed of fibrinolytic enzymes. Because of its 
successful use in the treatment of hemophilia,'$ the 
Blomb.ck concentrate (fraction I-0) is widely used 
in Western Europe. 

In Argentina. Pavlovsky at sl discovered that 
tannates selectively precipitate factor VIII from 
Coin's fraction I.'' The fibrinogen-poor product, 
FI-OTA, is prepared and used in Argentina. 

Hemostatic Levels of Factor VIJL—All factor 
VIII concentrates are expensive to produce and re-
quire large volumes of plasma in their preparation. 
In order to conserve these valuable therapeutic 
agents, we have reviewed our experience to find tire 
lowest levels of factor VIII at which normal hemo-
stasis can be 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, bled postoperatively at an estimated 
factor VIII level of 15%. None of our patients, how-
ever, showed evidence of hemorrhage when the 
factor VIII levels were above 2.5% 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 operai;ion, as evidenced by our experience 
with increased bleeding toward the end of the oper-
ation with patient 2. At the beginning of the oper-
ation his factor VIII level was 45%. It was c:cci-
mated that at the end of the procedure the level 
was 30°x% if the half-disappearance time was normal, 
and it should have been adequate for hemostasis. 
At the end of the procedure, however, the bleeding 
became more difficult to control, which suggested 
that the factor VIII Ievel had fallen below 30%. 
One possibility is that factor VIII may be ccn-
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,urne l more rapidly during operation, It would 
17ibcst therefore to hive enough factor VIII con-
ntlate to raise the level to 750 or 100% immedi-

ratriv before operation and to repeat the dose at the 
r.;ld of the procedure. 

The length of time for which replacement therapy 
deeds to be maintained depends on the type of opal-
tin. In the ileocolostomy performed on patient 

:i, replacement therapy was continued for a total 
of JO days, at which time complete healing had 
occurred. In orthopedic procedures, however, the 
period of therapy needs to be longer and our eYperi-
ence suggests at least three to four weeks. Both 
patients 2 and 5 bled postoperatively after ortho-
peclic procedures when plasmatic factor VIII level 
w£ls ailowed to fall 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. it should be empha-
sized that after orthopedic 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-
qua'.e hernostasis and is more convenient than more 

frequent administration of smaller doses. 'rho 
therapy was controlled by performing assays of 
factor VIII levels twice daily initially and then once 
every day or two. 

The currently available factor VIII con<rentraLos 
allow more effective treatment of the usual bleeding 
problems with classic hemophilia'° and almost ally 
type of indicated surgical procedure to be under-
tnlce,n. It is to he ernphasixed that such operations 
should be undertaken i only if indications 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 8.venues, expert Surgical technique. 

clinical experience with hemophilia, and a modern 
blood bank and coagulation laboratory are es-
sential prerequisites before surgical treatment of 
any type is undertaken in the hemophiliac. 

Alan .Johnson, hif, and Tibor Greenwwit, AID, provided the 
American National Iced Cross "high-purity' AIHF. 

Collie S. MacCarty, MD, perfonned the surtety on patient 1: 
0. ii. h'eahrs, 111), performed the axpl.,ratory mega;v oil paiicnl 
3; and L-f. A. 'PPeterson. MD, performed the operafio; i 3 1,•nihen 
the tendon and .1. N. Simons, MD, performed the sign grafts on 
patient 4. 
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MEDICAL INTELLIGENCE 

y gISS'fON.e,'EOrF~f ,. 

J. JOUFlNAL 

CURRENT CC NCEPTS 

Tre.:trnent of I3emophifia with Factor VIII 

Concentrates" 

I'i i'l•:u R.
\xii jc'orru C:1;.\:1:\>I I'nol.. I'li.1).T 

if - trcatnu nt il l' 1)enlorrhagic cpisudcs in 
. hctun clti!ii. patients retinue s :tclutioi t ttion of 

cu;(I i.Ltiuu !robin that is (fefi(icicl — n:uaeiy, 

,nti!x•acopltifie Iohrilin (factor VIII), derived from 
: '..t ul' nor;nal blood (Ionors. 13c•cclltly, two 

•;(:;)!cd tiiYi)aratinnc Of' I;tctor VIII have 1w-

untac• ii:c•reasin-l}' u\ailnli!c,'• cued their clinical 
,ffertircacss bas liven confiriuecl." . ()ur • pm-posc is 
1„ res'ic•v' the cicar,tc•teristic•s of these pt'ccp:u•atiolis 
Ord to dc,criice tlir chcu)ec;s in our I1cana0cnicut il l• 

:, . ,. t ctiL ;ts res;;!t, ' Emu '!ce m ci! ltil - 
ai tfl( s(. ncorcnactr s c)icriln; the past t o \v years. 

Fiic• trc at;n(•h i if hemophilia nntil very- rec-cntly 
«as d. ce )lint almost entirely 'neon frczh-fi'uzin 

fy-ophili-rid pl;is!na.• Both these preparations 
ret.cin all the• protein l;rese•ut in rile donor plusm;t 
o ! ILcrcl ,_ Oil (, a 'ci:ull colitcui of protein in plc)-

to f: -tol \'l I I act!\ih'. .\s a vusrdt, the level 
f e-irculatier, flue•tnr Viii actiril\ tint i e•:tic s;cfe•ls he 

:t . tvd is )!noted Icy the hazards of 11yt)er\•olcmia 
.,all hc:n•t fath n•c. l ice first ,uccessf tl efforts to pre-
i)iie• 'L-oI1L(n:rlIt(•LI iii:itcii.cls \\•('i'e rL'ported it-Win 

.a rc,ad: l,ocin(• ac l! pore i IL )rc•-nt !)boils front Ilctt;-
Lm;l; ;tit,] a iuiutan prcp:n;uinu from Scvedwn. In 
due romltry there has not been nncih enthusiasm 
fr i • ot • factor flit iron :u)intal sourcec since 
ill' cli-i(•I,q)cnc•ut of • rc•sist•ui(c coil it tonic risk ni 
ic,i ;cnic•ity I kvc Iillit('d t l lc•ir ;;picliccction to sing)) 
m,ilor Idocdfn_ eicisodis.' ifnvc•vec, cite Swc•ilish 
it'liv , ha. Inc-cc put into comillorcial i ro(iuction in 
hi, enact by Merck Sti ll-I) cnc! I)nhntc•, ouch for 
cu rd S ic'. this fihrino:c'II-ric'h fi:u-tion was Iha 
,cl ''h snnrc-c' of a sonu•\wimt in'.rificit 11111111111 pre 1)aru-
rtn."' 

1cc ,, t(L ten.ninennof!•ed.uie.;In,lMedicine•S,:nnii+rdt:ri,ar• 
.ti S. ie,: cut \led li:i t:lddre,. „i+i lit Ellice, 1, a, ii;. li:i.Icii,it :11 

c_ I, ii i m\a.u\ \i:dc.•.d Genie,. Jill) it.c,lclu• Unve. I 'd,, :\Ito. 

sup)+,nla: !•, ill icit'. livnc air !tack of :\mrrir:,-Gulnnim Faund:r 
1LIr ,  f l+l is Ilt, 11, .Nil c - c

l,.c,:.m: 1•u,:i•.,.n. h.p:u!clint of 1cdiab ir,. tit., n;ind l'ni, el .its 
is,! ,, SL),:i ,, ,n•c,pcent of ci )tale.) ...t.rt's PnUlir 115:1111 Sri, I L' 

,r.~1r11 ..a eel pl ):c:,m aeud 1i 11 .1171%:1. 

5 0,., cues ,,.h. ssill,ccil, I)i, !.ion of i I ill told: . I)ip;,ricn:ill or 
I hi,cc , u) School ill \Ied,ciicc. 

'Mile now potent factor vii  concentrates now fn 
widest use lire cryoln•ec•ipitaltd Ihctor VIII' and 
);lyVinc-precipitAtC(1 I•Icel it \'Ill:- Althon i) these 
cc)nretctr;ctes have linenIIAll ticcr;c))unti(' aclv';uctai_cc' , 
thew differ in nrury of their cheat tcristies. \chiclt 
cue coutparecf in 'fable 1, in brie), the evvc)prccipf-
tafe is prepuri•d ill Itloncl hooks front single units elf'

lilood, which caci Iii rc•constitotecl fin• snhscciuent 
use in other palients; uscci;ls•, one' Itloncl doualic,n is 
ac'c•e•ptid by the blood haul; in "p;;)'In(•it " I i ' four 
nuns oh crvnprL•cipit;cte. The ei'\'(Ip 1'ec'1liitalL• most he 

stored in a freezer, and nu assay of potency Can he 
provicicd with individual units- The glycine prepa-
ration is derived frouc large pools of plasma and is 
e;ucsidii;ihly )Wore expL•nsiee at pre.sc'nt. Ifowever, it 
has the advantages of stability cinder ordinary re-
fiigeraticin, unl a known potency for c•uc•h dose. 
Neither prclrcrition is suitable fur treatment of co-
:c,uiutiou (heficierieies oticc't• tIi cc factor \'I 11; ticcrre•-
fure, it is essential that the diaynusis be firmly us-
tilblisbcd. 

The clinical experience at SIicclord has hccn eu-
tircly with cryoprccip)tatcel )attar VIII, hilt most u!•
the conclusions choulld he equally applicable to the 
use of the cR'cinc preparation. During the past two 
years al most 'ill] h1cvdic)_, episodes in 31 children 
with hecnophilio (f:ic•tor \'I II dific•ieuey) were trcite•cl 
will) (i5c,it,CLiltilaled lacier \i II. 1)110 pnriiaiiy 
derived iron; tilt• 15 adults simi l:n'lw treaded under 
the direction oI' \\'illuun I'. Cregur, \1.U., :cue in-
eiude'd with his kind perrccissicnc. All hit (ii patients 
had severe hemnpliili:c with less thus 1 per cent of 
norncul faetnr \'iiI activity. We have used it Petal of 
over -1(100 • units ol• hype-specific cryu)neipitatc 
without ally discci•nilile to cnsfusion reactions; how-
ever, a :nil)! fchrile rec etiou Pia s been reported) in :t 
recent piper.:' Fcctucr VIII assay was carried out by 
the method 'ot' fool and Robinson,'" with minor 
cnodificaliolm1:1

Units of 'rvopc'cipitate \vere supplied by taro 
rogini,al blond hank: and stored frozen at —A0'C in 
flattened plastic' bugs. \I'hcu crycrprccipitale \nits 
reciuired, blood-liarik pelscnluci ciissol\'c•d file nom-
hev of nails ccrdercd hw iicjcctimp abnnt It) fill of' 
isotonic soli!'.!' suhlti011 into each ha!, ;uld then conc-
hiuicig the solutions !n'a siuigle pack, to as,iitc• nni-
fo'ucits• of l;andlin_ ali(I to keep the risk of bacterial 
c•ontacnination at a li ininucnc. 'file pccek of cnncco-
trnle \\';ts then udricinistcrcd to the palicvit by means 
of a st::nd:u•d filter-set .to ronu)ve any' pitrtienIate 
m;cttec' tii;it might rencain. The precipitate' 0s1c;ll 1c 
were' readily dissolvt'd, anal solid ucutc•rial \\a5 rare-
ly )mi ca) on the fi ller. :\n altirtcatc nu•lhod of ;Id-
niiiil,tr:iiitin was to d it ty the cnnc•evltc:etc• front iac'!c 

of tit(• original has into a syringe aini ticc'n to ittiu•i•t 
thrml lc a sic;dl filter unit (hc nvw;tl) inserlc•(I ht•-
hvcin syringe acid needle, hoe srctall (pcclitlu'R') 

;t l,icl, I)ivi,ion or liein;lcoiopp, I)cP:n'inccllt of \ledirin(, Staiiror,l 
,iuivcl,iq Sc innd Af Si uiirine. 
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TABLE I. Chcn'arlericlir5 of lire Conrrncrrr/rs of l/runnr, loiter 1'lli. 

Corr 1'.A I I1A'18 • Oil', LINE Ni' I'k(Iltllt'Tlos FtO\III t,'l• O1' I'nll'.rrr'S' ptl1.,'l 5' 
I(r. n,nl%lll.n ill' (0111111. 

Iii um, on 
1'l.A,>1A 

Cryvp reciplUnc 

C,lycinc preparation;' 

I ndiSdJual unit, of fx,hip 
cell ceicii plasma fee,,, 
cold [,hatted rF ccnt ii Igad 

clutch I ,LLIc•l5ug,CIS 
in blond l ink ; cpar ted 
cryoprcci I ' nc. 2.3 rill in 
"ill , lie, frozen .l stored 
at —21r( o, f ile r.' 

Freshly collcctcd pia,nu, 
pooled From 211 donors 
tutu to plycine io yield 

c(mccntr:r rim, 0r'!.3 Ai' ra-
suiting precipit:,(c his• - 
solved in cilratcd s;ainc 
sohltion. fJtcrcd & frccee 
dried in 30-nil veils. 
which arc stored under 
rcfr'.gcre ion a:

• I unit scan, SUivily in I ml of norifluul fresh plasma. 
4O, I/O l,l,wd d,n:ninn. 
SAniihcn,ophil c,furlur. I lum:m Iupland Labor:uoriast, 

Rem:mulct of ptasola putt 
in factor VII!  nay he I'c. 
ulrncd to pie Led red 
cells In rceunnlilee I 
c.nit of whole I,lood or 
li:rlhcr I nbeijona:cd to 
yield alnunlin pin, eta 
globulin, cc,' 

Since ,, ual x'urcc is plesna-
i.i:crcei , . ltd cells r,•-
I trued to dos,,': plc lilt 
must he rcnx,vrd (mill 
rat[ of phisma befoic 
further frnctionatiur. 

vnhu toes the syringe permitted more rapid infusiCot 

,lil t[ minimize tite problem of was hi 0(1-011 dead 

space in tithing;, all important consideration .when 
concentrated materials are being used. 

TRENTMEXT Sclluou1.1;S 

The potency of 1110 L'ryiul,IecipITzutlr units has ncule 

certain :[iterations in treatment schedule possible, 
and has pei'III teed a greater emphasis on outpatient 

care. \Vitlt the use of fresh-froze+[ p1as100, intervals 

as brief and four, six or eight hours betw'ec,I infu-

sions have been ncCess:u'V to attain reasanable 

therapeutic levels of factor VIII activity without the 
risk of hypervalertia. The low volume and protein 

content of crvo preci pi tates permit any clesired range 

of factor ViII activity to he attained with the initial 

(lose: slain tell anc'e of the approtn'iatc factor VIII 

activity is then possible with interaiIs oi' 12 and 

even 24 hams between treatments. Figure 1 .chows 
the characteristics o1 various therapeutic intervals 
for the nmintcI(IUICC of factor VjI1 activity in excess 

of 15 prr cent for :I one-day period. A 12-hnur 

half-d,appcur:uuC tinge for'(ac•tor VIiI is:assume(! 

in a hyltutltetical 30-he' patient. The value a'; tpruxi, 
m:des the seal:[) hall -disappearitttec tints of 13.1 
4.R (SF of 1110011) hours iu'cvionbIN cic•icrnlinc'd in 41 
ninuitrnrd inhisions. 1 'file six-hour lrcatnunt inter-
1. 111 tool[, in i'ct'S' Ju lie saving, in (•onc•cntratc' as 
c•oniparc(l to the' i3-haur interval, :u"ld the ti(,stinf•ll-
sion peal: Factor \' III ttetivity is Ahnnt 27 per cent 
hclow that'ttchicved .with a I2-hour interval.
six-tutu snug cigllt-hnnr iutctvals, II ci'ihtr , ,l ipt'a-

to offer ten' advantages unless pronlpt henlost::as is 

100 

Co 

60 

40 

1, 
a 

so 

as 

20 

10 

O 6 12 is 24 

HOURS 

Factor VIII pull- InuiviJual u 
Gen IS  7 ante, cnry in pc 
on protein basis Ieucv" like 
as compared to unit, of '7 
fresh nurm:il - (riven pa 
plasma' 

Factor VIII puri- Spccilie ass 
tied 211-30 time, ,:Ipplied r, 
on pro, tin ha,i, .acl1 I'll ti 
Its cum pared' to m:n,W:,:lu. 
fresh ❑ornuil 
pla,mt,t' 

I'll a•lt1' I , Rolm) rvm•al5 of Flub's 
1'l/! r. 

lll(.f 

,'w 

,i lrnnu+unur 
(:irc1,laliu0 Ii',','! i« li.vv:" of 15 0r, (:r„l /or « 7Srrulr!'ir,

Ila+u' l'rviurY. 

1711• (0 lidlrrrrtnh (ind ((tilt ii',/truer fm rr 'i;t--h nrlu van rrrr in, 
prrr..I in Ertl :v halo crud Ai.S haur rr,innru,. f -rill, +r/r, m da r•,: 
«urnhrr of unit, ,, (Ira/a'rlrfrilale niprrlrv! it, a Inprdlrrinoi Ti; 
/u,I,e,L num,rioy an nuts''r d«,r• rr•,pmr'p and rr l..•rh•r.L,. 

lrrrlf-rliwf,/rrrrrrnar (hurt 

. «..n. 

..ta.w: 

...n; 

..: 

e..,...I, ,, ,  u ......w ri.,+.a',, et_ , . ,'n tw o.:.,..t.-.`.:.-I..0 4 ... ......... ..rw..w,....- .,.,.-.+.wr..........  
..

. ...... 
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1:11 so. i ill•:UICAI, lX-rI{l.l.l( L•:X(;i•:—I):\t.t.\UX r\Xl) Iti) )l.. 2111 

TAal.t I ICourludc•d). 

( i', 1.\IN\I1.  •--- ~~i ,N ii i,    •-  N11•,iU11t IN Ij.\IA rIN I.111"I ltiAl 'FliI.IIAI'11 ii, OhII 

11'1111 11\' 1 „N :III\11 1\• 

VICI IN 

\w 

10'rAi. 
rxulclN 

. FIUNINoi,en LI vtli.1l. (1,1r 

ani>t .e .c tI

,pncipitnm \fay •C .hired I'm 1.11) nil „i 1,,,. ;18:12 5Yl OS S' 11,91 11,0 ua 6.251 
:A least 11'r :It - tonic ,aline xllu-
-211( Itilhu tri lion al lied I:1 each 

.f:;ni1ic:!111 List of irl't1r1'ti illl;Ile 

poloney /Cur.:. di,u , liad 

11111, it n : i,[d 

• ima , ulc pack - 

11,1111̀,1 ctrl''. hnugh 

ainr prep;unlionr \lug be ,u,rc,l Gtr 
eht•r 

30 ml oP tic :'. I  '-00.3261n1 0.66.0.7•, o.S-0.0.6,•, (I.tl 40.)10 
;it It'., 1 I ". tvnicr udd:d I: 

„,_.not „1„ oil:, 1 a iti,lll,i1 

tllenc )' It it L liter p rtt-

,, V ill! •d by 111:titu-

- L-Ic I urcr. 

Inn .ait61 In i n,l „ r n„tnx,I rtoi,n plasma. 

I Il-I )tlutd Iau;rti il. 

:.,,hcmnphlln (il l'. Ito man I Ilrlani I.ahoraluric\I. 

achiove•1i 11r it is suspected that the initial close 
illildrquate. 
le c'h;u:Ic'teristics of a 2-1-l1otn•'tr12ntn1out interv;d 
particularIy' pt'l'tine•n( (u the t)clticnts suitable fur 
)ntient trcatulcnt. I3ccausc of the scniiioc:ui thnrIL' 
a(•ter of flit' (iecuy, the 24-hour iutc•rval requires 
:)er cent more' c(l)IccntatC- per dad- than the 1?-
r regimen II> Il>aint;lin tilt' at•tivit\ (II factor \1111 
ve 15 per scut. 'l'hc adv:ulta,_,cs of the 2-1-
r regimen are a pciik ac•tit•ity that is twice 
II III iniliall}' tclit'n tlic' nerd for Memo.:Isis is 
.test and a substantial sa\•im1 in staff :u)el pall cat 

TLcre lilt', howeree, v;iri:itinnt in di:;y)t)C:u t,. 
Ittlf tilt infused factor \'i ii. Those varie-

s 1)i'<nu)c most rtidelit with tilt- '-I-hnur rcgi-
tlllria; tvi:1(h a past-t- t'atlliellt arti\'ity of (30 

ecnt, for c\nnl;)Ic, nuly dc(•il) It> 7.5 pct' cent ut 
Iaurs is our' Pain t ilil 1111k' 11) per ('('lit ill :Mather. 

'.!-hour reginien, thcrcfnrc, is inapl)ropriaic 
?l'r)o l is II!ce(li i lg cIIiso ofi•< wiI c-II c(i I1tl ll tl o i fs 

factor \'ill ;frtivities 1111151 he depc'udc(l upnli. 
Lill iIII"it i(•IIt,5 tvc httt•c 1111151 frt'itnrntly c•nl-
ecl the 12-iunu' regimen, using o'.le ilnit r11 
prcc•iilit;itc !iii (i "' nI b u ilt wei;ait fnitialiy• 
Itcc(l i;y (;1112 11111) per I.1 k_ e's 'rt 12 h11rlrs, us ;t 
Ii • iii tilt' io dosm,c'. 1l•ith this re'in;l•n. tilt' avc•r-
011110;l pr;11. hlett,r \o i 1 activity i, :S 1 -1- 25 per 

It _ 70). 'h ut' response lihtainrd in c-lid(1re11 
nut ii; lieu' ?i (uiilen t) 'i fi'ouI Ihat olit ereeti in 

110. 111111 f;u•tnr VII I artit•it\- \5•015 ts;tall\• 1110111' 
.11 abutr 1O i 'i' e't•nt, in the r;uli;e'that is ode" 
e fin' cants) of nt(ISt 11(•Ilil)I -rII:Igic• opiso41s. 
11,1 to the t';tsc of ❑dulinistratiou of tilt' t•nut'rn• 

t'ata, more of our pollen IS dove recently been treated 
,I II the oil-tpaticilt' department f •UI' Illild peri:Irtictl -

I;ll' :tad soft-tissue hemorrhages that do not appear to 
he (I;lll crows. 'I'hcy :lt'e ge•ncrally seen a„ tfn on the 
following <I iv, but oft(:n no more (h;ut the first infn-
sion is required. The rapidity Will cuss of oultriticllt 
treatn)ents have \ppcaretl to !udnce patients to 
conic in early in (he course of Iicillovrha,ic CIA-
sodes. \1't' encanrage these em-ly visits in the hope 
that prompt trcatnenl will help reduce the degree 
11f residuul d;uuugc, partictllurly after joint hcluor-
rh:iies. In the inpatient services the 12-hoar 011th
2•4-hour rc).!ilnerly have re'dnced the dcmiutdS upon 
tilt house stall and nursing pursonuCI. I'ew fn111-
sions have had to he given out :IWrkw;u'd hum's; ill 
addition, the Itullucnt observation of infusion rite 

atilt vital signs previously rc(tuire(i chn'in, plasma 
illlusian is nut nec•ersary with the *11012 of tho 
Cn•I>p rec• i p 1101112, 

VARIATION IN 'I IIL PO"I'rNCY OF 'nit': CONC ENTRA'l'i' 

A major (lisadvnnta,c, of flit+ cryopri.•cipil;ilc, il l-' 
warty alludid to, is the v:u•iation in l u,tency 1111111 

col it to !toil. The factor \'l lb ac'ti\'itics of 11111.111011 

dollars Ialgt• hu h ) 8(1 to 201) pt' ' (•cut of the me:l'1 
level," Simple freezilig and thawilll; of pluslua in'-
'Oil its ill :i 20 per cent loss of a(•tivilt•, flint r(•dilein, 
till' Icv('ls ill I'ttlr(•n )I;ISIna to it ra)1tt' of 'it) In 1(11) 
pct' ('tut ill' tilt' luenn; 51111.1' lilt' (•ryal)reei!)itatc 
)-iel(is cult' ahutit 70 per rt'nt of this :lclit'ily', file 
filltd product will have a voita. t,f nllprnsimiltely 115 
to I 1 ^ per cent o1 the I 1n;l'1 I;u tilt \'I hi euttt'nl of nil. 
Ililit of blond.' in Ihue' ostiniatioll of the poslinlnsinn 
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20ii 'I'(I1" NEW 1':NCI•:\ND .!OUIZN'Ai, OF \11(111cIXt: .jmi, 21 

level this v,irial)ility is of less concern in lioge pu-

ticttis, who re<Inirc though knits to make mod ;:v-

craging likely. Iii infants, however, 1)CC.;uise of the 
uneertaink>' rcRnr<linig potcney of ci sinitic ntiit. we 
fru(nently cioiihle the eaIc'nlilted close. 

the natty of postiniusi<m lc\cjs of factor 1'111 is 
not routine on (Iii 55)5') (5. flowcvcr, if' c•cs lot i(iii of 
bleeding is not prompt, or if any type of clec•tiVe 
proc'echn•c' is planned, 56)115 objective index of circu-
lating factor VI 11 aetirity hcCi)Iiie5 very instioriaut. 
If a (g::lntitalive ti_b r Vill ;essay ix uol avail;cble, 

either the activated co;cgulation time of Ii itterslcy'i or 
the partial tirl•onlboplastin timc as modified by Proctor 
and liapaport'5 luny be used as a guide to therapy. 

l-I'lFurIVE PttOcaceUrs.S 

Si)rgcr) anti dental procedures continue to pose 

difficult problcn15 in spite of the use of concentrate. 

In both Cases, Une nntst still be prepared for the 
possible need to provide therapeutic factor VIII 

levels fat' 10 Ur snore days after the prated tie. Such 
levels Must often be c aiutained above the 10 to 20 
per Cent that is adeclttate for the control of mast 
spontaneous blcc•ding.l'i No elective surgical proc•e-
d1wes were mi(lertaken en less an ample supply of 
cryoprec•ipit:ilc was a\:,i bib! c and before the res pun-
Si yet1c55 to tie;l tllwlit with factol VIII Wils ascer-

tained with ❑ trial infusion. Two of our patients had 
mild c'irctrlating factor VIII inllibitors. It was hoped 
that high doses of concentrate might overcome the 
clfeet of the inhibitor ;11)(1 provide brief perio(is of 
elevated factor VIll level in these patients. Ifovv-
ever, :1S 1(111ch aS o11e ill lit of erl'opreeiptlate per 2 kg 

of body weight (lid not result in detectable in-
crease in Circulating iaetor VIII activity, and We 
therefore slid act assu m e the risk of performing iii) 
elective proe e•du: rc in either patient. Their hemor-
rhagic• episodes, however, eveiitually re.itolved (sh-
ins therapy, anti we cnntinucd to treat ticnl With 
concentrate. Neither patient had lII) increase in in-
hibitor titer teller therapy, outs their low titer rc-
l1winecl rcmiu'kahjy c'onStiult acid 111depcndcnt of 

treatm ent for mans months. 

I) is cuss i 

IC most units of, rontinoly c'ollectc'd blood were 
proc'esscd, the potential 51(j) p1>' of cryoprecipitatc 
would permit programs o1' prophylactic therapy of 
henlopl,ilia. Ilo'.i'ever, xnch lrcatulc'nt would prohti-
hiy still Its(' tilt' intravaseillcu' route since cspc•ri-
1111 1 is \Pith ilitian:iisc-ul:u - itl,iic(iO,i ;laic ihclii'a rc-

covcl ' ill . the circulation of less titan 10 per cent of 
the adniinistcrc'd icc'tivitV.'r 

tenth 1o\w OIle- C.\t)('ricile'P with /actor \'11I 
rsLlpr(cipit:itI s has h('I11 very cucouragiug ill t•ac'i1-

itatiuu of Lmealnu'nt said reduction of nlorbidiIv. The 
Imlc i ll al of sett il;u' propl y'laitic' awhuillisti;itiotI of 
factor \•I I : is still remote, but such a c'ha`se is Ih('o-
reticalli' f('asible, 
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BRIEF RECORDING 

Arterial Oxygcuation during Ventilatio 
with tl:e Anibu Suif-Inflating Bag,' 

\t IOISltIS 1.. 11 t.k.uit, l.l).,i 
T. la(:IIAIu) WATSON, )12., isL1).,4 

AND DENIS S. Iattcr_DY, 1'n.D.§ 

SRII'I.E voutilitlur (the :\mbu). first dcsc 

by Ruen,' has prtii'ed iundnahle ill ('5C 

`li'om Ihr I)Cpann,cnl . 1' .\ne lticsi.ogy, Iliishc„sk ('lints. : 
('IIrJlaI'nln,r'n iry I.nb„r5k1I1, Ililchcnc 1, Pouudat„n) l,Id,ln•„ 
rcipasl, to Dr. /leper:( isle I litsiln,rS ('Bait. I t:,a . N.I1, 1 

Su1'ia'.I Cr, by a .pt•og pr1,1 n n r, ie g ,uU from the,  on' it.,,, 
Tuhrrs u'n,i, and I Ic:,'l l) %,,,. ciation. 

'r;\e,i,l:,m proli•,,, n' „C : s,ioml•y, Uarinoath Alcdir:,l } 
rc,S,l„)_nl . I acts ,si• Il+liI.'r

hint :hn,J,d prw ,'f >,u u•s11, i)annwulh AI vhs.d I' 
do ssiur, e iu,lio-I'ot'a l ut \I ;d,aru, n. I lilsi,sntk I onnl:,uan. 

[Rc,carch a„oci:oc. I liishsuck I otwd;ttiou. , 
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.LN3f1110 HlIM 
IVIA 3N0 

ONE VIAL 

ANTIHEMOPHILIC OILUEINT 

FACTOR ~- 
(HUMAN) 
FA CTORA TET"' 

ONE VIAL 
WITH DILUENT 

AHF UNITS/VIAL 
ANTIHEMOPHILIC 
FACTOR 
(HUMAN) DRIED 

FACTORA TETM 

*STORE AT A TEMPERATURE BETWEEN 2--B° C. (36°-4B° F.) 
AVOID FREEZING. 

CAUTION: FEDERAL (U.S.A.) LAW PROHIBITS 
DISPENSING WITHOUT PRESCRIPTION. 

ONE VIAL 
WITH DILUENT 

FACTORATETM 

THIS PACKAGE CONTAINS: 
ONE VIAL OF DRIED 
ANTIREMOPHILIC FACTOR 
(HUMAN): ONE 25ml. VIA[ 
OF STERILE WATER FOR 
INJECTION„ U.S.P.; ONE 
DOUBLE-ENDED NEEDLE 
FOR RECONSTITUTION: 
ONE FILTER NEEDLE IBLUE 
CAP); ONE INTRAVENOUS 
INJECTION NEEDLE (YELLOW 
CAP): AND DIRECTIONS 
FOR USE. 

Armour Pharmacoulical Company 
PlwrI0, Anson* 05011. U.S. A. 
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12360/6.72 

ONE VIAL 
WITH DILUENT 

FACTO/?A TE"1

STORE AT A TEMPERATURE BETWEEN 2°-8° C. (36°-45° F.) 
AVOID FREEZING. 

RECONSTITUTE WITH 25 ml. STERILE WATER FOR INJECTION, U.S.P. 

ADMINISTER AT ROOM TEMPERATURE, WITHIN THREE HOURS 
AFTER RECONSTITUTION. 

FOR INTRAVENOUS ADMINISTRATION. 

CONTAINS NO PRESERVATIVE. 

SEE ENCLOSED DIRECTIONS FOR COMPLETE INFORMATION. 

CAUTION: THIS PRODUCT IS PREPARED FROM POOLED HUMAN 
PLASMA. DESPITE CAREFUL SELECTION OF DONORS, IT MAY 
CONTAIN CAUSATIVE AGENTS OF VIRAL HEPATITIS. 

Armour pharmacoullcol Company 
p1,0,01,.r. Aruana 81077.071. U. U.S.A. 
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EXPIRATION DATE: 

LOT NO. 

E3 Armour PharrnOCacUcal Compirny 
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AIIF UNITS/VIAL
ANTIHEMOPHILIC
FACTOR
(HUMAN) daieD to 5 

r 

^ 

c  c 

FACTt?RATE 
c 

s a a 

ANTIHEMOPHILIC 
FACTOR 
(HUMAN) DRIED 

TACTORA TETM 

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

15 ml. 

STERILE WATER C FOR INJECTION, U.S.P. 
DILUENT FOR 
ANTIHEMOPHILIC 
FACTOR (NUMC1) 
FACrORAW'

Li

3i 

s onn09' 6 
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ADDITIONAL INFORMATION 

As a consquence of the application to the U.S. Dept. of Health 
to supply FACTORATE, a produr~t l;.cence 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. 
2) 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 LEA>~LET 

ANTIHEMOPHILIC 
FACTOR 
(HUMAN) DRIED 

FACTORATE® 

Armour Pharmaceutical Company 
Phoenix. Arizona 85077, U.S.A. 
U.S. Government License No. 149 
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ARMOUR PRE—COILED I.V. ADMINISTRATION SET 

'asn aaojag iclInja~eo 
hued f{oeq uo soul}Damp 

peak 'pal;!pool uaaq 
,(llu93aJ Seq )as Al Slyl 

31ON 

- -- — PROTICTOR 

- .- AIS 1•.; Er I ,Tin 
"— 

- PROTECijO 

--- -- •- - DRIP CnAVEER 

,I — NEFOLr 
•--_ -7~- - FILTER 

- - NEEDLE ?OAPTCR 

PLASTIC rs,ai'G 

(1I _ T _ MOLDED RUBBER 7_ 
CONNECTOR 

ri !  -CONTROL CLAMP 

DIRECTIONS FOR USE: 

1. Examine set to identfy components and assure 
that end protectors are un place. 

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

3. Position clamp o to P inches from needle 
adapter end of set. Then close clamp. 

4. Remove plastic protector from piercing device. 
With solution bottle in upright position, push 
the piercing device quickly through the outlet 
diaphragm in rubber stopper. (Push straight in, 
do not twist.) 

5. With drip chamber partially compressed, invert 
')sate .,nd release pressure on drip chamber. 
Suspend from suitable stand. Do not remove 
air inlet filter. 

6. Open clamp and allow solution to displace air 
ir. ti lt rg and nee le Sgoceze fixable dr,p 
chamber to obtain desired sslu:ioh level. Then 
close clamp. 
NOTE: Drip chamber should not be completely 

filled. 
7. Remove plastic IV needle protector. 
It. Proceed with venipuncture. Slowly open clamp 

and adjust for desired flow rate. (Approximately 
IO drops=l ml.) 
NOTE: Add sppp!ernentary medication by 

i-ject.ng through raised port.on of 
rlalded rubber connector. On not inject 
into plastic tubing. 

NMOO 0531 NMos aV31 
ONV NI NSnd ONC an d>nd 

N3do o1 
ONE STERILE-DISPOSABLE SET N3d001 

READY TO USE 

INTRAVENOUS 
LOT NO, ADMINISTRATION 

SET 

WITH 

19 GAUGE-

1% INCH NEEDLE 

ONE STERILE-DISPOSABLE SET 

I6FITRAVENOUS 
12347'11.74 ADMINISTRATION 

SET 
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REVISED PACKAGE INSERT LEAFLET 

STORAGE 

FACTORATE5 and diluent are to be stored at refrigerator 
temperature (2'C.-8'C.). Freezing may damage the con-
tainer for the diluent. 

HOW SUPPLIED 

Antihemophilic Factor (Hu men)—FACTO RATE-' is sup-
plied in single dose vials (AH F activity is stated on label of 
each vial) with a vial of diluent and sterile needles for 
reconstitution and withdrawal. 

REFERENCES 

1. Treatment of Classical Hemophilia: The Use of Fibrino-
gen Rich in FactorVlll for Hemorrhage and for Surgery. 
McMillan, Diamond and Surgenor: New Eng J Med 
265:224, 277, 1961. 

2. Treatment of Hemophilia with Factor Vlll Concentrates. 
Dallman and Pool: New Eng J Med 278:199, 1968. 

3. Antihemophilic Factor VII! in Hemophilia. Mazza, J.J., 
et al.: JAMA 211:1818, 1970. 

FACTOR O 
(H A ) DRIED 

FACTO A?ATE® 

REVISED—SEPT., 1975 IBM 12358 ' 
Arimciur Pharmaceutical Company 
Phc'anls,Artzona 85077, U.S.A. 

8 U.S. Government License No. 149 

rs 

1. OVERT BLEEDING—lnitia lly 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. 

c. 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 additional infusions of 10 units per kg. 
eight hours later and again on the following day. 

4. SURGERY —Dosages of 30 to 40 units per kg. body 
weight prior to surgery are recommended. After surgery 
20 units per kg. every eight hours should be admin-
istered. Close laboratory control to maintain the blood 
level of Al-I F above 40% of normal for at least ten 
days postoperatively is suggested. As a general rule 
one unit of AHF activity per kg. will increase by 2% 

6 

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)—FACTORATET is pre-
pared from human plasma, each donation of which has been 
found negative for Hepatitis B Surface Antigen iHSsAg) 
by the radioimmunoassay (RIA) method. In addition, th!s 
lot, after reconstitution es 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 

FACTORATEa contains low levels of group A and B 
isohemagglutinins. When large volumes are given to 
patients of blood groups A, 8, or AB, the possibility of 
intravascular hemolysis should be considered. 

CONTRAINDICATIONS 

There are no known contraindications to antihemophilic 
factor. 

7 
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REVISED PACKAGE INSERT LEAFLET 

ANTIHEMOPHIL]C FACTOR 
(HUMAN) 

FACTORATE® 
FOR INTRAVENOUS USE 

Antihemophilic Factor (Human)—FACTORATEy 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 
breeding 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. 
FACTURATE5 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 VIII 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 VIII have been 
used successfully. These range from Fraction I of Cohn to 
highly purified, potent preparations. Antihemophilic Factor 
(Human) —FACTO RATE® is in an intermediate category, 

the diluent vial and insert the other end of the double-
and needle into the rubber stopper of the FACTORATE'~ 
vial. Diluent will be drawn into the FACTO RATES 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. 

S. 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 5 minutes. The solution is now 
ready for administration. 

ADMINISTRATION 

INTRAVENOUS INJECTION 

Plastic disposable syringes are recommended with 
FACTO RATES solution. The ground glass surfaces 
of all-glass syringes tend to stick with solutions of 
this type. 

1. Using aseptic technic, attach the filter needle (blue cap) 
to a sterile disposable syringe (10 ml.-25 ml.). Insert 
filter needle into stopper of FACTORATEC vial: inject 
air and withdraw the reconstituted solution from the vial. 

2. Discard the filter needle and attach suitable infusion set 
or intravenous needle (not supplied). 

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 S contains 5 to 10 times as much Factor Vill 
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. 

COMPOSITION 

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 plas-
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., s added. 

RECONSTITUTION 

1. Warm both diluent and FACTORATE , in unopened 
vials to room temperature ]not above 37' C. (9&' 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 

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 e 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. When infusion of FACTORATE 9 is complete, the ad-
ministration 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)—FACTORATEe is ter 
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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