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Guidelines on the selection and use of therapeutic products 
to treat haemophilia and other hereditary bleeding disorders 

UNITED KINC:DOM HAEMOPlllLIA CENTRE DOCTOR\' ORGANl\ATION (UKllCDO ) 

Summary. Evidence based guidelines nre prc-;cnred 
on rhc sdecrion and u!.e of rhcrnpcuric producr-; ro 
rrear haemophilia. These guidelines offer advice 
h<1-;ed 011 rhc bc~r published scicnrific and medical 
informarion. They will be reviewed regubrly by 
UK I IC:DO Advisory Commirrcc. Included arc derails 
of rhcrapeuric producrs available in rhe UK ro rrcar 

rn trodu ction 

These guidelinci. arc ro inform rlw .. e making choices 
abour coagulation factor conccnrrarcs, and orhcr 
rherapcuric producrs, for rrenring individuals wirh 
hcrirnblc coagu lation bleedi ng disorders, princi p:1lly 
the haemophi lias. We hope, therefore, rhar rhe 
guidance will be of value ro physician-;, nurses, labor­
arory scientists ai. well as paticnrs and those wirh a 
rc~ponsibiliry for funding services. This is rhc fourrh 
ed ition of the rhcn1 pcuric guidelines and supersedes 
rhc Inst edirion that was prepared in 1996 I 11. 

Over rhe past 40 years, haemophilia, if uncompli­
cated by inhihiror developmem, has become a 
condition rhar is readily rrearnblc wirh clorring focror 
conccmrarcs wi th a resu lring normal life expeernncy 
prcvenring crippling arrhriris, muscle arrophy and 
ncuroparhics, which previously rcsulred in many 
becoming severely disabled by early adult life. By rhe 
1970s, rhc prospccr of transforming Ii ves of pa ricnrs 
led ro oprimism rhar haemophilia was an emi nently 
and simply rrcarnblc condition. I lowever, infccrions 
rrnnsmirred by rhc concenrrnrcs rhar were prepared 
from large pools of plasma from mall)' rhou-;and~ of 
individual donors resulred in a series of porenrinlly 
forn l vira l infections rhar nffccred a ver)' high 
proportion of rhose who had received rhesc orher­
wi-;c J ife~aving therapies. In order ro prevenr furrher 
transmission of blood-borne virus infections, incrcas-
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paricnr~ wirh haemophilia and orher bleeding dis­
order'> and rhc background informarion on which rhe 
rccommcndarions arc based arc prcsenred. 

Keywords: Haemophilia, orhcr hcredira ry bleed ing 
disorder, rherapcuric producrs. 

i ngl y sophisrica red rc-;ri11g of dona rions and plasma 
pool-; and virucidal rrcarmcnrs of rhe conccnrrares 
have been inrroduccd. Current pla~ma-derivcd con­
ccnrrarc'i arc manufocrured wirh ar leasr a single viral 
inacrivarion process, which is predomina nrly cffecr­
ivc against lipid-enveloped vi ruses; bur ir should be 
remembered that cu rrcnrly available and lit:en<;ed 
concenrrares may srill rransrnir non-lipid t:oared, 
pathogenic viruses. The safety of plasma-derived 
t:<n1guh1tio11 facror concenrrarcs, rhercfore, depends, 
nor jusr on viral inacrivarion processes, bur also on 
other aspccrs like donor selection, plasma pool size 
as well as the fracrionarion procedure. The -;afc-;r 
pos-;iblc concenrrares '>hould he provided for fururc 
clinical use. 

During rhe 6 year<; si nce rhc !.1sr gu ideline~ were 
prepared, some of rhc changes in rreannent have 
been prcdicrnblc, like rhe move rowards increasing 
numbers of parie1m. receiving recombinanr concen­
rrarcs. The first gcnerarion of these were manufoc­
rurcd using animal ;111d human proteins in rhc cell 
culrure med ium and ;1 lbumin, as a prorein stabi lizer, 
in the nn;1 l vinl. These are being superseded by rhe 
second-gcnerarion concentrates in which rhc albumin 
in rhe finnl vial is replaced by non-prorein stabilizers, 
and rhird-gcncrarion concenrrares rhar lack added 
animal and human prore ins in rhc t:c ll cu lture. These 
enhanccmcnrs arc -;ignificanr advances in rhc manu­
facture and will reduce rhe risk of recomhinanr 
concenrrates rra1rnnitring infecriouo; agents of animal 
or human origin. 

Some changes have been qui re unforeseen, sut:h as 
rhc move away from using UK plasma for manu­
focruring conccnrrarcs because of rhc potential risk 
rhar rhc agent responsible for variant CJD (vCJD; 
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Creutzfeldt Jakob disease) might be rran<;missible 
121. Furthermore, the spread of BSE (Bovine Spongi­
form Ent:ephalopathy) ro orher countries, and rhe 
concern rhar blood donors who have li ved in high 
incidence areas may he at risk of transmirring the 
infectious agent, has led to a reduction in rhc global 
availability of plasma. Thi<;, along with rhe exrra loss 
in yield of facror VIII with rhe introduction of a 
:.ccond viral inacrivarion srcp, has led ro a marked 
reduction in availability of ph\sma-dcrivcd concen­
trates. A balance, therefore, has to be struck berwcen 
ensuring a secure conrinuing o;upply of essential 
trearmenr, its safety and cosr. 

T he introclucrion of virn ll y inactivated plasma, 
which is now also ro be sourced from outside the UK 
for children born after 3 1 December 1995, has led ro 
a re-evaluation of rhe use of fresh frozen plasma 
(FFP) for rrearing coagulation disorders. 

To moniror rhe safety of therapy and maintain 
confidence in products, ir has become imporranr, and 
in many cases a condition of licensing, that there is 
appropriate surveillance of recipients. The arrange­
ments for rh is long-term mon itoring will become 
more imperative in fu tu re and will be an essential 
fcarure of good clinical practice. 

Parienrs wirh haemoph ilia arc very well informed 
about their condirion, its trcannenr and rhe potcnrial 
hazards of therapy and ir i-;, therefore, appropriate 
that their views arc rnken inro account when thera­
peutic decisions arc being considered. In addition, 
the product informarion leafier should always be 
consul red. 

Methods 

The guidelines were drafted by a Working Parry of 
1 laemophilia Ccnrre Directors appointed by rhc 
UKHCDO Advisory Committee to represent the 
Organisations Adverse F.venro;, von Willebrand dis­
ea'>e, Inh ibitor, Paediatric and Transfusion Trans­
mitted Infection Working Parties. Representatives 
were al<;o sought from rhc UK Haemophilia Alliance 
(represcnring UK Haemophilia Sociery, UK RCN 
Haemophilia Nurse., A-;socintion, Haemophi lia 
Chartered Physimherapisrs Association, Clin ical Sci­
enrisrs Group, lnsrirute of Biomedical Science and 
Haemophilia Social Workers Group), Comm i~sion­
ers of Health Serviceo; and the UK Deparrmenrs of 
Hcalrh. A draft copy of rhc guideline was widely 
circulated for consultation. Ir was also senr for 
professional review to Royal College of Physicians of 
London, Royal College of Physicians of Edinburgh, 
Royal College of Physicians and Surgeons of Glas­
gow, Royal College of Pathologists, Roya l College of 

/-/1/l'll/IJ///1i/it1 (2rJ(l)), 9, 1- 2) 

Obsrerricians and Gynaecologists and Royal College 
of Paedi<ltrics and Child Health and the respono;es 
noted. During rhc preparation of the guideline, 
successive drafts were circulated ro the UK Depart­
ments of Hcalrh. The final draft was circulated ro 
coagulation concentrate manufacturer'> and UK Na­
tional Transfusion Services. 

The information conrnined in this review was 
gathered from several <;ourccs. These include refer­
ences known co the Working Parry members sup­
ported by a search of MF.DUNE. ;ind rhe Cochrane 
databases for randomized trials and systematic 
reviews comparing rreatmenrs of congularion disor­
ders. Recommendations have been based on reports 
with rhc highcsr levels of evidence (Appendix J). 
Members of rhc Working Parry made a declararion 
of inrere<;t ro the Chairman LJKl ICDO. 

Therapeutic recommendations 

Ge11eral reco111111e11daticms 

l'alie11t i11formatio11 and co11se11l Good practice dic­
tates rhar the necessity for trearmenr is appropriately 
explained to rhc parienr and/or parent. This sho uld 
incl ude the advantages and risks of differenr therap­
ies ro <\ llow an informed decision ro be made. When 
consent has been obrnined rhi-; should be recorded in 
rhe case nores. 

Vaai11nticm against /1epa1itis A and 13 Hepatitis A and 
B vaccination is highly cffccrive in preventing 
infection after exposure (Level Ila, Grade B). All 
parienrs who currently receive, or may requ ire, 
blood products should be vaccinated. Carers who 
are preparing <\nd/or injecting blood products 
c;hould a lso be offered vaccination . Hcpatitic; A 
vaccine is nor licensed for those less rhan J year of 
age. ln patients the vaccine~ should be ~ivcn 

subcutaneously, nor inrramu'icularly, ro reduce the 
ric;k of haematoma ar rhe injection sire and rhe 
anribody response a<;<icssed (Level lib, Grade B). 

Avoidance of exposure lo co11ce11trates. blood products 
(II/{/ L111imal proteins Mi Id haemoph i I ia A and von 
Willcbrancl disease (vWl)) c;hould be treated with 
dcsmoprcssin (DDAVP) (and trancxamic :icid) in 
preference ro coagulation factor concenrrarcs when­
ever possible (Level li b, Grade B). 

Choosing a therapeutic producl 

The key issues in selecting a product arc its efficacy 
and safety, although there arc other considernrions 

lc•) 2l)(H lll:H.:kwdl PuhJi,hing I.id 

This.materialwncopied 
at the NLM and may be 
Subject US Copyright laws 

000002
Ex. 1003 

LFB v. Novo Nordisk 
IPR2017-00028



C,lJIDEl. I NE~ ON THERAPEUTI C: PRODUCTS TO TREAT I l i\EMOPI Ill. I /\ ~ 

like rhe volume and ea-;e of reconsrirurion and 
-;rahiliry rhar al-;o need robe considered . 

E(ficac:y lkforc a licence i'> granred :1 producr will have 
ro have dcmonsrrared pharmokincric equ ivnlern.:e ro 
ocher licensed concenrrarc<;, as well a~ safety and 
efficacy in rhe clinical serring. The exrenr of clinical 
srndies will depend on rhe novelty of rhe rn;rnufoc­
ruring process, bur some concenrr;ires prepared by 
wcll-esrabli<>hed procec;sc.., may nor be required m 
ckmonscr;ire efficacy in ;1 hl rge n um her of pn rienrs. 

Safely When sclecring a plasma-derived or recom­
hinanr con<.:enrratc, rhe 1-wo most imporranr safcry 
i<;<,ucs arc infecriou'i agenr" and inhibiror fo rmarion 
(including anaphylaxis). Clinical rrials, however, of 
new producrc; are usuall}1 1111derraken on rclarively 
few parienrs and arc, rhcrcfore, nor large enough ro 
a'>'>es., rhe incidence of rare complicnrions. A rrial, for 
example, involving .1000 parienrs cannot rule our a 
011e in 1000 risk wirh 95'X, ccrrainry. Safery from 
rare con1plicario11'> is usually assc'i'>ed from vigilant 
follow-up of rreared paricnrs in formal po.,r-markcr­
ing survei llance -; rudies. 

To minimize infccriouo; risk, ir is es'>ential to 
consider rhc whole manufacruring proces\ for borh 
pl;1 <,111a-deri vecl ;1 nd rec om hinanr concenrra res. If rhe 
procec;s conrains any human or animal plasma 
componcnr, the ep1dem1o logy ot known, ;111d poren­
ri;1I, rro.111sfu<; ion transmir;r; ihle infccrious agenrs need 
ro be con~idered. Thus, 1he country of origin of rhe 
pf;1<,111a, donor ~elccrion, viral r;crecning by anribody, 
nnrigen and nucleic acid rcsring (NAT) tech niques, 
vi nt'i rem ova I and in;1cri vnrion prm:cs\cs ( ur;ua lly 
demonsmltcd wi th model viruses) nnd che cxrenr of 
cl inica l experience wirh rhe concenrrare <;hou ld be 
rnken inro account. To reduce the chance of infccrion 
by exogenous viruses in ;1 rccombi11anr concenrra re, 
con.,iclerarion shou ld be given m choosi ng one, 
where available and licensed, rhar ir; manufacrured 
wirh rhc lease addirion of human or animal prorein. 

The risk and conr;equencc of inhibi ror devclop­
mcnr (and anaphylaxis in haemophilia I~) in each 
i11dividu;1I parienr is rehired ro rhe genetic n111rarion 
ca usi ng rhc haemophilia /\ and H and a produc1 
.,Jwuld, rherefore, be selccred, when appropriare, to 

minimize rhis risk. 
When choosing ;1 concentrate, reference should be 

made to rhc producr ~pecificarion documenr and 
furrher darn shou ld he soughr, if necessary, from rhe 
man u fac1 u rcr or tli'>r ri buror. Addirio11;1 I in (onnarion 
may be :wailable from post-m;Hketing surveil­
lance, which increasingly is a condition of producr 
licence. 

"' 200 ~ 111:11.:kwdl l'uhli~hing Lid 

l.icensed prod11cls Licensed products used wirhin rheir 
product licence .,hould be preferred ro unliccn'icci 
products or products used outside their producr 
licence unless there arc clear advanrager; ro an 
alrernative tre<rnncnr (Level IV, Grade C). Unlicen-;ed 
produces should he used, if po'>sible, under forn1;1 I 
clinical rrial rarher than on n named patienr basis. 

Speci fie n·,·m11111e1ulat iu11s 

l-lc1e11w/1/1ili11 A Recombinanr FVIIJ is rhe rrearmenr of 
choice. If recombinant FVlll i'> not ava ilable, a 
pla-;ma-derivcd concenrrare -;hould be u.,ed (Level 
IV, Grade C) . When selccring a proclucr from rhesc 
caregories, considcrarion should be given ro rhe i ssue~ 
di-;cusr;ed above and rhe general recommendarion .... 

I lae111op/Jilit1 13 Recombi11anr facror IX i-; rhe rrcat­
ment of choice. The only availnble producr ic, 
currcnrlv nor licenc;ecl for U"l' in previously unrre;m:d 
patients. or in thoo.;e less rha n 6 year<> of age because 
of lack of clinical dara and concerns about rhe risk of 
a11:1phylaxis. For 1hesc paricnrs, however, 011 balance 
it is also recom mended bec;IU'>e no cxogenou'i hunwn 
or animal prorein-; ;1re u~ed in ir., manufncrure. Ir 
must be infused wirh appropriarc care ;rnd s;1fcgua rd.., 
hccaur;e of the risk of anaphylaxis. The altcrnarive ro 
recombinanr FIX i.., a high-puriry pla'>ma-derived FIX 
concenrr;trc. These c;1usl' !es<; hacmosr:iric acrivarion 
rh:111 prorhrom bi 11 complex concenrra res I ),4 I (Level 
lb, Grade;\), which .,J10uld he avoided hec:111o;c of the 
increased risk of rh rom hos is. 

Co11g11/a1io11 co11c:e11/ra/es for /r<'<lli11g p11tie11/s 11•it/J 
i11/Jil>itors Trea rmenr of rhese p:ll icnrs includes rhe 
rrcannenr of acure bleed'> and trear111enr to induce 
immune rolcrancc. The proclucrs in addirion ro rVI 11 
and Fl X conccnrrn res rec om mended for rhe tr ear­
menr of parienrs wirh inhihirors arc given in Table 6. 
Recommcndarions on rheir use have been made in a 
UK! IC:DO guideline 151. \X/here possible and dinic­
all}' appropriare, parienrs wirh congenira l hacmophi 
lia r;hould have rheir bleed'> rreared wirh recombinanr 
produces. 

111111 Willelm111d dis,•.1se r\ concenrrare conrnining von 
Wi llebrand factor (vWF) i ~ rhe rrear111enr of choicl' 
when [)I)/\ VP is nor likely ro be effecrive or i., 
conrrn-indicated (Level lib, Grade B) (Table 4). 
Dern iled guid;111cc is given in rhe UK I IC:DO guideli ne 
on managemenr of vWO. 

Factor XI defici<!llC)' The 111:1 jori ry of pa ricn t <; 

wilh FXl:C level-; < IS U di. 1 wi ll -;uffer excessive 

l/111•111opl1ilia (100 l), 9, 1- 2 l 
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bleeding following rrauma or surger}' and should be 
managed wi th infusion.., of i:x1 concentrate 161. ln 
those wi th partia l ddicicn<.:y of FX I ( 15-70 U dL 1

}, 

hlcedi11g is more diffi cul r ro predict. Where rherc i'> a 
dear hisrory of ;1b11ormnl bleeding and treatment i'> 
required ro secure haemmta\is, rhe use of FX I 
concenrrare i;; justihc.:d. The do-,e of FX I \hould be 
.,ufficienr to raise the level of FX l:C to 70 U dL 1 a11d 
'>hould nor exceed 100 LI di. 1 because of rhe risk of 
rhrornbo..,i.., (ma xi mum do.,e ~() U kg- 1

) 17,81 (Level 
IV, Grade C). Where there i., no helpful history of 
bleedi11g, tranexamic acid 111ny be u-;ed alone bur in 
the event of sub<;equent exce<;<;ive bleed ing mu-;r be 
replaced by FX I concenrnHe. Patients should he 
assessed fo r pre-existi ng ri\k of rhrom hosic; ;rnd the 
concentrate 'ihoul<l he used with great caution in 
th me with a h i<;rory of ca rd iova-;cu la r disease (Level 
IV, Grade C). Virally inactivated plasma i<. recom­
mended when FX I concentrate i'> conrra-indicared. 

/·actor VII deficiency Recombinant VIia is the trear­
menr of choice although it is nor licensed for thi.., 
indication (Level IV, Grade C) . If a plasm,1-derivcd 
concentrate is u<;cd, rhe11 a ..,pecific plasnrn -dt:rived 
FVJl concentrate shou ld be favou red over a FVll con­
raining prmhrombin complex conccnrrare bt:cau.,e of 
the increased risk of thromboo;i<; with the latter. 

hie/or II or X deficiency No -.pecific conct:nrrates arc 
available and prorhromhin complex concentrarc!'. arc 
the trea rmcnr of choice (Level IV, Craclc C). 

Factor V deficiency Facror V conrnining concentrate\ 
arc 11or av;1ilable and pl:1-;ma is the only <1vailahle 
rreatmenr. Virnl ly inactivated plasma is recommended. 

Factor X II I deficie11cy h1ctor X 111 concenrratc i'> the 
treatmcnr of choice (Level IV, Gradt: C). 

Fihrinogen deficie11cy ribrinogen concentrate I!> the 
treatment of choice (l.evel IV, Grade C). 

Tahlc I. ';11111111ary of rl·<.:omhi11;1111 produn' :ivail:thlc. 

Cell ( ;l"llC l' rmci11 i11 
line <.:11h11 rc medium 

Rl·<.:omhinarc Cl 10 VIII vWF llovinc alh11111 in, 
ins11lin, apro1111i11 

I klixa1c llllK VIII I l11111an alh11111i11 
Koj.\cnatc !layer 

Rcfoc:w CllO II-domain 1111111:111 •llhunun 
ddc1cd VIII 

Ne 1vc 1~cvl·n l\llK VII !\twine ~crum 
llcndix CllO IX No 

Background in formation on which the 
recommenda tions a rc bao;cd 

l<eccun /Ji11a11t crmcentrates (ln'1/e I ) 

In order to manufacture recombinanr coagulation 
factor<;, rhe gene (or a modified gene) need!'. m hl' 
in\l'rte<l inro a cell line. The cell., arc rnlrured and the 
-,ecrered focror is purified from the culture medium. 
The factor must ht: ~rn blc throughour rhe production 
proce!><. and in rhe final formulation for lyophiliza ­
tion. Concern has been ex prC'>'>Cd over the u\e of 
human and animal product'> in thc culture media, <Ind 
over the use of human nl hu111 in as a sr;1bilize r. If 
mouse monoclona I n nri hod ies a re used in rhe pu ri­
fica tion process, trace amount'> may appe<lr in rhe 
final product. There is the pos'iihility of viral infec­
tion of rhc cell line ... u'>ed ro produce the coagulation 
factor and any monoclonal nnribodies u<>cd. The 
orbivirus bluerongue viru-., which infects primaril y 
c,hcep, occasionally goat'> and deer and, very rarely, 
carrlc, has infected cel l culture lines including tho..,e 
from Chinese hamster ovn ry (Cl 10) 191. CHO cells 
have also been conrnminared by mi nu te virus of 111 ice, 
;1 pa rvovi rus I I OJ . These <1risc from conrami nnrio 11 
bur CHO cells can also produce cndo!J,cno u<; n:rro­
viral pnrricles I I OJ, 'vvhich <,uggests rhar even if all 
animal and human protein ... can be removed from rhe 
production proces<; a viral innctivarion/removal step 
will enhance safcry. A further consideration i.., that if 
a new murnrion occurred in the coagulation factor 
gene during cell culwre an aberrant defective coagu­
lation focror could be produced and if more immu­
nogcn ic then rhe wild type coagu larion focmr may 
rc~u l t in ;1 higher incidence of in hihirors. 

Firsl-p.cneratio11 reco111/Ji11anl coag1t!atio11 /i1ctor con­
ce11/mles rirst-gcnernrion product-; have human 
albumin added to the fina l formulation as a o;rnbil­
izcr. Two first-generation pre para tions of rec om bin­
am i:v111 were liccn..,ed in the early 1990s, Kogcnarc 

M11ri11t· I lu111:111 alh11111in Virnl i11at:tiva1ion (;t•11cr;11 ion 
mJ\h, a' 'rahilizcr l"l'I H<>val 

Ye~ Yl·~ No 

Yl» No \I> 2 

Yl·' No \I) l 

Ye~ No \I) l 
No No NF 

111 IK, bahy h:11m1cr kidnq•; Cl 10, <.hi11cw ha111,tcr ovary. ~I>, 'olvcm dcu:rl-\clll; NF, n:111otihr:11ion; 111J\b,, 111onodonal anrihod1c,. 
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(Ba}'er) lal.,o labelled as Hclixare (Avenri ... - lkh ring)j, 
which is no longer manufoc:rurcd, and Rcc:ombinate 
(B,n:rcr). 

Sl'nuul-.~<!lll'l'ctl io11 rl'nm1/Ji1111111 co11g11/a1 io11 fi1ct1 ,,. co11-

Cl'lll l'lll l'S ' l\vo newer rccolllhinanr FVI II prcparariom 
~rabilized wirhour rhc addirion of human albumin arc 
referred ro "" scc:ond-gcncr;Hion producrs, Kogenare 
H;t}'Cr (Ba}'cr) lal-.o labelled a<> 1 lcli xarc Ncxrgcn 
(Avcnri<; lkh rinv,)I and Rchlcro (Wyerh); borh have 
human ,tlbumin i11 rhc cell culrurc medium. Recom­
binam Vila (Novmeven, NovoNordisk) docs 1101 
conrnin any srabi lizing prorein, alrhough bovine 
scrum i-; used in rhe cell culrurc medium. 

·1 hird-gl'll<!rtll io11 n•c11mbi11c111/ coc1g11/a1 icl/I fc1ctnr 

co11a 11/m/es In rhird-generntion producrs, animal 
producrs have been removed from rhc culrurc media. 
Two recombinanr FVlll producrs, R-PFM (Baxrcr) 
and Reh1cro Ar (W}'crh), mnm1fa<.:rurcd and formu ­
lated withour human or an imal prorein arc under 
clinical rrial; rhc larrer doc., not use monoclonal 
anrihodies in irs prcp;1 rarion. The onl}' rccombi n;111r 
FIX, lkm:fix (Baxrer), ha-; no human or anima l 
prorein u<;cd in ir<; preparation or fonnularion. 

P !t1s111t1-deriuecl co11ce11/ ra I es 

Plasma-derived concenrr;HC<; have al lowed rhe s11<.:­
cc<;<;ful rn:armenr of bleeding episodes since rheir 
inrroducrion. The hi ... rory of their U'>e has, however, 
bel'n compli<.:atcd b}' rran!.f11sion-rransmittcd infcc­
rion, which has rco;u ltcd in <111 on-going need ro 
review and improve rhc processes involved in their 
prodm:rion. 

The rcdu<.:tion of risk of transfu<;ion-trammirted 
in fec tion i'> :i mufti-srcp process. Scle<.:rion of donor'> 
and rcsring of donations ro minimize conramination 
of n pla o;nw pool is com bined wirh vi rus remova l 
during fracrionnrion, and -;pecific virus '>Cpararion 
and inactivation processes to produce ,,., safe a 
prodm:r as possibl e. In order for rhese <.:ombined 
procc~se., ro succeed, knowledge of rhe epidemiology 
of known and pon:nrinl new blood-borne infccrion<; 
in rhc popu larion co111bincd with on-going surveil­
lance of donors io; essenrial. Attention ro documen­
ration and Good Manufo<.:ruring l>roct'ss is an 
inregral pnrr of this proccs-;. 

l'lasma sn11rce The description of vCJD and irs 
nssociation wirh BSE hn-; rcsulrcd in a drnnge in 
policy rega rding the use of plasma for fractionation 
in rhe UK. As n re~u l t, ;1 II plasma-derived wnc:en­
trnres produced in rhe UK since l 998 have been 

manufactured from rhc pla-.ma of European and LJC.,J\ 
donors. Vn ria nr C.J D has bl' en dc~<.: ri heel in cou nrrieo; 
other rhan the UK and 1 he identificarion of B~E­
infc<.:red carrlc in orhcr cou nrrico; demnnd~ thar 
plasma sour<.:cs arc continunlly reviewed. 

In view of the epide111iolog}' of BSE and ir., 
a'>'>Ociarion wirh vC.JD, the FDA has inrroduccd 
<.:rircria for a srepwi<;c dcforr;1f of donors wirh a 
histor}' of prolonged residence in Europe berwccn 
1980 and 1996 or reccipr of n blood rramfusion in 
the UK from 1980 to the prcsenr. 

Do11or saee11i11gltesti11g All pl:isma donarion-; used 
in producrs available in rhc UK arc individiwll }' 
rcsred for ;rn ri-H IV I ;tnd 2, HBsAg and anri -HCV 
using ass;1r approved b)' the rcgularor)' aurhoriry 
of rhc cm111try of origin nnd frnctionation. Anri -
1 ITl.V I screening of donation-; i<> al<;o being 
inrroduced into the UK. In an <Htcmpr ro improve 
the detection of in fc<.:rcd don;nions, murine testing 
of plasma pool-; for HBsAg, anri-HIV and anri-
1 ICV has been introdu<.:ed (EEC: Ad Hoc Working 
Part }' on Hiorechnolog}'/J>h;1nna<.:}' 1994) . Further 
rcducrion in rhc vira l lo;1d of pla.,ma pools can he 
achieved by NAT and cxd11sion of po<;irive pool\. 
Since July 1999, ;111 EEC directive has demanded 
rhar man11fo <.: ruri11g plasma pool'> be tc'>ted for 
I !CV RNA. Plasma pool'> for Pach harch are a J,o 
<.:hcckecl b}' NIBSC or orher Medicines Control 
La hora rorie'>. 

h-111·1 io1111/ io11 The <.:om bi nnrion of di fferenr fracrion­
a rion proce-;sc!> used in rhc preparation of coagul.i­
tion facror <.:oncentrarcs ;ic.:counr, in part, for the 
purit}' of the final producr horh in renm of the 
conc:cnrra rion of rhc target protci 11 n nd red 11<.:rion i 11 

irs infcctiviry. Scpararion technique'> ma}' al.,o red11cc 
rhc 'loacr of rhc orher possible infc<.:rious ;tgenrs such 
as prions. Dara from expcrimcnrs using rodcnr 
models of rransm i'i'>ihle spongi form encepha lopa ­
rh ie<; (TSE) need to be inrerprcred with c;trc, how­
ever, a<; there cnn he no assurance rhar rhc <lflima l 
prion forms 11scd in rhcse cxpcrimenr.., beha ve like rhc 
human prion for111 in largt·-st·alc 111n1wfocru ring I 11 j. 
The FVlll and FIX prod11cto; available in rhc UK arc 
produced using com bi nations of preci pirarion rcch­
niq ues, ion -exchange ch ro111arogrnphy nnd affinity 
chromarograph}'. Pre<.: ipitarion tcd111iqucs exploit 
diffcre n<.:e~ in prorein solubiliry, while ion-exchange 
chromatography depends 0 11 differences in net cha rge 
between differcnr prorcin'i. Affinit}' <.: hromarograph}' 
spe<.:ifi<.:a ll y caprn rcs target protein<; by 11sing an 
immobilized bio-specifi<.: ligand such as a monodonnl 
anribod}'. 

J/,11•mo{lhili11 (1.00 I), 9. 1-l I 
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6 UK I ICDO 

Vims i11aclivalicmlre111oval The virus inactivation pro­
cesses u .. cd specifically to destroy viruses in concen­
trates arc ba<>cd on hear, solvcnr detergent (SO) 
rreanrn::nr or filtration. 1 lear rrearmcnr denature'> 
viral proteins and nucleic <lCi<h preventing replica­
tion and can be performed in rhe dry or liquid 
(pasteurization) stare or under pressure. SD rrear­
menrs arc effective in d isrupting lipid-enveloped 
viruses such as HIV, HHV and I ICV, rendering them 
non-infccriou.... The major limitation of rhe SD 
treannenr i'> lack of activity against non-enveloped 
viruses such as hepatitis I\ and parvoviruc; H 19 
I 12, 131. Ulrrnfilrration (nanofilrrarion ) is often used 
in conj unction with a virus inactivation process as 
this removes viruses, including non-enveloped ones, 
on rhc ha'>i., of <;ize alone. Only small coagu larion 
rnob:ule'> <,uch as !-"IX and FXI can he purified in this 
way bcc:111.,c of rhe small 'iii'.c of rhc pores. 

All virus inactivation and removal procedure<> have 
rhcir limirarion ... . Ir is recommended rhar rwo di ... rincr 
and cffccrivc sreps rhar arc complemcnrnry be im:or­
porarcd inro rhe plasma product manufacruring 
procc<>s I 141. European guidelines recommend rhar 
ar least one ,rep effccrivcly inacrivares or removes 
non-envelopec.l viruses. A Commirrec for Propreier­
ary Medicinal Prndm:ts (CPM P) rccommendarion of 
200 I scares rhar ·for all pla<;ma-dcrivecl medicinal 
prod ucrs, i r is an obiccri ve co incorporate effecri vc 
sreps for inacriv;1tion/rcmoval of a wide range of 
vi ru'ie'i of d ivcrse physico-chcm ica 1 characrerisrics. l n 
order ro achieve this, ir will be desirable in many 
case<; ro incorporate rwo di'>rincr effective .,rep'> 
which complcmenr each orher in rheir mode of 
acrion -;uch rhar any virus -;urviving rhc fir~t srcp 
would he effecrively inacrivared/rcrnoved by rhe 
second. At lcasr one of rhc sreps should be effccrive 
againsr non-enveloped viruc,e.,. Where a process <;tep 
is shown ro be reliably effective in inacrivaring/ 
removing a wide range of viruse'> including envel­
oped and non-enveloped viruses of diver<;c physico­
chemica l characteristics and the process com;1ino; 
add irion:1l -;rages reliably conrrihuring ro rhe inncti­
varion/rcmoval of viruses, n second dfc:crive step 
would not he required.' 

Coag11la1 ion factor co11ce111 rates t111ai!abfe 
in the UK 

T he co1H.:enrrnres avai lable ha ve been rnhu l;ired 
in a I plrn hcrica I order for rrca rmenr of hacmoph i I in A 
(Table 2), haemophilia B (Table 3), vWD 
(Table 4), rarer coagularion di'>orders (Table 5) and 
inhibitor p<1tienrs (Table 6). Derails of differem 
preparations of FFP <lrC given in Table 7. Further 

I l t11•11111/1/Ji/111 (20() \). 9, 1- 2 \ 

derails of each of rhe concentrates and other rhcra­
peuric products, cg desmopre-;sin and trancxamic 
acid, have been <;ct out in Appendices 2 and 3. 

Safety data o n which recommendations 
are based 

Tra11s{11sio11 lra11s111itted i11{eclio11 

Since efficaciou'> product<; ro prevent and conrrol 
bleeding have been available, rhe reason to change 
manufocruring processes and ulrinrnrcly ro move ro 
the use of rec om bi na nr products has been rrn nsfusion 
rransrn irrcd infection. Large numbers of pariems 
rrea red w i rh plasma-deri vcd conccnrrares previouc;I y 
conrractcd l ll V, hepariris B nnd hcpariris C. The 
inrroduction of specific viru'> inacrivarion srep'> h<h 
111arkedly improved the .;afcry of plas111a-derivcd 
concenrrare'>. Early inacrivarion procedure~ were 
c;ub-oprimal bur since rhe inrroducrion of rcrminal 
dry heat rrc:11111cnr at 80 °C fo r 72 h, pasreu rizarion 
ar 60 "C: for 10 h and SD trear111cnt usi ng a 11011-
volarile organic solvent, rri(11-buryl) phosphate in 
conjunction with a dercrgenr such as Tween-80 or 
Triron X- 100, no case of HIV rrammission ha., been 
rcporred. The c;afcry and efficacy of these methoc.l-; in 
prevenring transmission of hepatitis Band Chas al<;o 
been demon.,rra red in p1w.pc<.:ri vc srudies. A 1 rhough 
isolated incidents of li kely transmission of hep;iriris B 
or C have been reported afrcr rhc use of pa-.reuri1.cd 
concenrrarc'>, rhere is no reportec.l tran<;111is<;io11 of 
hepariri<., B or C by product'> viru'> inacrivarcd by ~D 
or terminal dry hear rreanncnr I 151. 

lnfccrion with protein-coated viruses, which arc 
partia lly or wholl y resisranr ro rhcse proccs'ie'>, 
remain-; a problem. Hcpariris /\ was rransmirred by 
a SD-treated concentrate in rhe early 1990s 1111 and 
parvoviru-; g 19 appears ro be relarivcly resic;ranr ro 
all currently available inacrivarion rechniqucs 
I 12, 161. Porcine parvoviru~ ha'> been detected in 
porcine FVll I, bur although there is no evidence rhar 
ir has been rransmirrcd ro humans, rhis <.:oncern has 
led ro rhe withdrawal of rhe producr. 

Concern-; rema in about the risk of rransmi-;;;ion of 
new infectious agents in human plasma, cel l culrures, 
monoclonal antibodies and other ani111al products 
despite a lack of any scienriflc evidence for any 
rra 11s111 ission. 

CJD a11d L'(~/ /) 

l)ec;pire rhe use of concenrrnrc<. for over 40 year-;, no 
ca<;e of clinical CJD ha., been reported in a patienr 
wirh haemophilia. The ri.,k of transmission of clas-

rq 200~ llla<.:kwdl 1'11hl i,h i 11~ l.td 
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GUIDELINES ON THERAPEUTIC PROD UCTS TO TRE/\T H AEMOP lllI.I /\ 7 

Table 2. F:ictor VIII rn11n·nrrar.-, av:iil:ihle in the UK. 

Prmluct 
(manufanurcr) 

l~no111/1i111111/ 

Knµcnarc (Bayer) 
I ldixall" Ncx<..:n 
(Avemi' llehrinµ) 

Rec.:0111l>i11;11c (Haxrcr) 

Rdano (W>·cth) 

l'/11s11111 dail'cd 
HY (BPI.) 

i\lphan.11c (Alpha) 

lkri:m· I' ( Awnti~ llehrinµ) 

hrnhd1 (C.rifol~) 

I lcnwlil-1\1 (lhxtt·r) 

1.ihcr:m (SN13TSJ 

Mnnod:lle· I' 
(t\"c111 i' llchrinµ l 

Rcplc11a1t· (HPI.) 

Prmlucl 
lic.:cm:c M.111ufru:run11µ prot:c" 

Ye~ 

Yl'S 

Ye~ 

Ye' 

Ye~ 

C.ulrnrcd Bl I K <:ell' 
Cultured Bl IK c.:cll~ 

C11h11n.:d Cl 10 cell~ 

C11lrurcd Cl 10 cell' 

Addition or µlycint·/NaCI 
111 c.:ryoprccipi1:i1t· 

1-kparin lig.111d 
..:hn1niamµraphy 

lol1·l'Xt:h:ingl' 
chrnmaroµr:iphy 

Hl·parin lig:111d 
c.:hroinarograph)' 

Monm:lonal .1111ihody 
purificario11 

lor1·cxcha11µc 
c.:hrc1maroµr.1phr 

M1111odo11al :imibody 
purili..:ario11 

I\ lo1111donal :1111 ihod)' 
puril i.:arin11 

<>ical CJD by rransfusion ha!> been cxrensively inves­
rigared and rhc risk is currently onl}' cheorcrical I 171. 

Vari;rnr CJD is a novel form of TSE firsr recognized 
in 1996 I 18 I and is associated with rhc same 
rrans111issiblc agcnr responsible for 13SE. Varianr 
CJD i<; thoughr ro have occurred rhrough rhc 
consumption of conrnminarcd bovine food producrs. 
T here i~ evidence rhat the TSE agent rhar causes 
vCJ D is more invasive ro rhc 1}1mphorcricular rissue 
rhan classic;1 l CJD I 191 and therefore rhere is a new, 
bur hypothcrical, risk of infccrion through rrcarmenr 
with blood and blood produc.:rs including coagularion 
focror~. Expcrimcnra l evidence cxisrs of rransmission 

ft) 2003 lll :Kkwcll l'11hlish111µ LrJ 

Viral 
111.1cri,•a1io11 

\I> 
SD 

No11l' 

Dry hear 
(NO 'Cl~l hi 

SD and 
di")' h,·:11 
(80 °072 h) 

P:i,tt·uri;i.cd 
(60 ''(Y IO h) 

SD and 
tlry h.:at 
(80 'C/72 h) 

SD 

SD 

1':1,reuril.ed 
(60 'C/ I 0 h) 

SD 

\n11n:c 
pl.1'111:1 

Au~1ria, 

(;crmany 
and USA 

lJSt\ 

USA 

U'ii\ and 
Germ.In)' 

US/\ 

2-8 C. Du not ln·c;i.e 
2- 8 ''C. l>o 1101 frcczc. May ht· 

kept .11 up ro 25 °C for 11p to 

2 1110111 h•, hut prodm:t 11111\t 
rhcn lw cl i,c:irdcd if 111111""1 

Mar he 'torl'<l 2- 8 °C. for up ro 
24 monrhs. Do nor frn•1.c. May 
hl' kt·p1 :n up to 15- 2) QC for 
up m 6 nHmrh' in rhi' period 

'>rorc .n 2-8 C:. ;>.lay ht• kept 
for one 'ingle rwriod or up ro 
l monrh' at room re111per:11111·.: 
(nm .1hovc 15 C) 

2-R 0 C:. Do nor frcae. Shorr 
period' of ~mr.1gt· up ro 2-.1 

monrhi. :11 mom 1cmpn:m1rc 
will 1H>1 da111aµc rhc prodm:r 

2-8 "C. Do not frcezl'. M:l)' 
he 'IOl'l'd :H rm1111 rt·111pcrn111r~ 
(nm ahove JO ''C) 

for up ro 6 monrhs 
2-8 "C. Do 1101 freeze 

2-8 °C. Do 11 01 frcczl· 

Up ro 24 momh' :11 2-8 °C. 
Mar ht: 'rorcd .11 nm morl' 
rh;111 10 C: for <• 1110111 h' 
wirhin 1 hi< pt:riod 

2-8 °C. May he 'wrcd 
up to I momh up ro l .' 'C:. 
Do 1101 freeze 

2- S 0 C. Do nm frl'l'ZC 

2-8 C. Periodi. of swragc, up ro 
24 mw11h, .• 11 .1111hicm tt·1n1wr:1111r.: 
(25 ·q ;1rc- nnl tk·rri111cm.1I 

by rran~fosion of blood from pre-sympromaric and 
sympromatic.: infcc.:red sheep ro non-infecrccl sheep 
120,2 LI. 

Wirhour a reliable diagnosric resr for rhe sclccrion 
of donors and resting of plasma-derived blood 
producrs, a donor deferral policy remains rhe main 
prcvenrnrive measure [ 171. 

Inhibitors 

Rerrospccrive -;rudics have shown a prevalence of 
FVlll inhibirors of 6-20°/.,. Howcvcr, a higher 
incidence has been found in prospective srudics of 

llae1110/1/Jilia (100 l), 9, 1- l.I 
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Table 3. Facror IX rnnccmr.1rcs a\'ailablc in rhc UK. 

Producr \rn,rnulJcrur.: l Product li.:en.:e :-.. tanufocruring pro.:<'>> 

Benefh 1 \'\'~·erh l Yes 1cx.:cr1 PUP~ R<!.:ombinam: culrurcd Cl 10 cell; 
:111d suhjccrs 
under age ol 6 ) 

. .\lphaninc 1-.\lrhJ) Yes lon-cllch:rngc .111d ra rboh~·dr.11c 

ligand .:hromarograph1· 
HIPFI:\ 1S:\'BTJ Ye< lon-ell..:hangc and heparin ligand 

chro1nacography 
:-..lononine Yes lmmuno.1ilinir~· chro111arogr.1phy 
(:\ 1·emis Behring) 

Rcpleninc-\'F ( BPL) Yes .\ lcral d1clatc .:hrom:irograph1· 

PUPs. pn·1·iously unm:.ued rarienr<: SD. >Oh-enr derergcnr. 

Table -!. Conccnrrarcs .:onr,1ining ,·on \X'il lebniud facror. 

Producr 
{manufacturer! 

S'l (BPLl 

:\lphanare 1:\lph.1J 

Fanhdi tGrifolsl 
Haemare P 
(A1·enris Behring) 

,·\X"F con.:cnrrace 1LFBJ 

SD. soh-t>nr derergenr. 

Pro<lucr 
licence 

Yes 

Yes 

:--lo 
Yes 

No 

:-.. lanuiacruring process 

:\ddicion of gly ..:inc/ 
NaCl ro ..:r~·opm.:ipir;ne 

Heparin ligand chromarogr,1ph~ 

Heparin ligand chromatograph1· 
Glycinc/ '.\'aCI lr<·arrrnmr 
of cryoprccipirnre 

Ion· and .1flinit) -exch.rnge 
d1romarogr:iphy 

\ 'ir.11 ina.:m·;mon Plasm.1 smm.:e Storagc 

~anotilrr,ttion :-.Im J rpli,·.1 hie 2- 8 ' C. Do nor free1.c. :-.. Li~ he rcnw1·eJ from 
>uch smrag<' tor m.1l1irnum ot I monrh up 10 

SD Jnd 11a11ofil1r.nion US.\ 

SD and dr~ h<!al t;S. \ Jnd Germany 

25 °C bur should rhen be discardt>d if nor used 
2-S "C. Do not irecZl'. :-..fa~ be smred ar ro(llll 

1cmpl'r.11un• 1nor .1bo\'c 30 °Cl tor up 10 3 monrhs 
2-S ~c. Do nor trec1c 

(80 °0-2 hl 
Ulrralilrr.11ion US.\ 

SD :ind rmnofi lrrarion US.\ 

\ 'ir:1l in.icrintrion 

D·y hear tSO •a-:1. hJ 

SD and <lry hear 1SO ' 0-2 hi 

SD and dry he:it (SO 00-2 bl 
PJsreunzed 160 ' 01 0 hl 

SD 

2- 8 ' C. Do nor trecll.'. :-.. tJy be >l<lred .11 room 
tm1pcr:11un: up to 25 •c for one single period 
ol up w I month 

2-8 ~c. Do nor freeze. Sror:ige up w 3 months 
Jr room remper:imrc 125 'Cl. in rhl' Jar!-. 
will nor dam.1g.: product 

Plasma sour..:e Sror.1gc 

US.\ 

UH 

US.\ 
German~ .. .\usma 
and LIS.\ 

France 

2-8 C. Do nor freeze. Shorr 
reriods of sroragc of up r0 
2-3 monrhs ;It room 1emrer.m1rc 
ll'ill nor dnmJ!(l' rhe proJuct 

2- 8 ' C. Do not lrl'l'ZC. :-..la~ he 
stored :ir rc>om remprrarurc 111ot 
al,cwe 30 ' Cl for up to 6 monrhs 

2-S 0 C. Do nor fre<'ZC 
2-S ·C. Do not fr.:czt' 

2- 8 ' C. Do not lreezc 

OJ 

c 
;:><; 

r­

v ,..., 
OJ 
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Table 5. C"nccnrraH•, for orhcr congl'niral bleeding disorders. 

Producr I m.rnur'acturerl 

Fibrinog.cn 1S:--.:BTS1 

Hacmocompknan HS 
1fibrinog.cn l 1.·henri' Bchring 

Recoml,inanr \ 1Ia 
Facror \ 'II (13PL) 

F.1.:ror \ ·11 ( Ba:-.terl 

Factor \'II 1l FBI 

Fa..:ror XI 1BPU 

Hemok'rn 1Xl1 1LFB1 

Fibrog.ammin HS 1FXlll l 
1.\n•nti> Bchnng.l 

Bcriple' (>;-,: 1.hcnri~ Bdmng.I 
1Fll. F\'11. FIX. FX I 

Produn 
li.:en.:l' 

:--.:o 

:--.:o 

:--.:o 
:--.:o 

:--.:o 

);o 

~o 

:--.:o 

:--.:o 

:--.:o 

Profilnint> SD 1.\lplul 11'1 1. FIX. FXI :--.:o 
HT DEfl).. 1 ~'.\:BTS 1 1HI. FIX. FXI Yes 
l'rurhromplc,·T 1Ba,rcrl :-:o 
ffJI. F\' 11. FIX. FXI 

<;D. soh-ent Ul'l<'rg.enr. 

\ lanulJcruring proce•,, 

\ lulri~,k· rrccipicalion 
and ion-cxchang<' chromarogr.tphy 

\ lulrirlc rrccipiracion 

Sec Tal>lc I 
lon·exd1a11gc chromarogrnph~ 

lon-t>,change chromatop.r;iph~ 

DE.\E Jb<;orprion ~ .1mon·<',.:hang.e 
chrorn,1101:raph~ 

. \ ffiniry hcpMin scpharuSC 
chromamg.raph~ 

Dialy>i~ + .:arion -~:-..:hangc 

chro111atogr.1phy 
\ lulriple rrc.:ipitarion 

DEAE-Scphade, 

DE..\E-.:cllulos<> 
lon·e,.:h:mgl' .:hrom.tr(>graphy 
lon-e;1.d1angc adsorption 

\'irJI 111,tcri,·a1ion 

SD .md dry heat 
1so en. h1 

Pam:uri:i:cd 
160 ' C/:!ll hi 

SD 
Dry h«nt 
1811 <:r2 h1 

\ 'ap<>ur hear: 
(60 ' CllO h. J90 ml,ar 
+ 80 C/1 h. 3-5 mk1rl 

SD 

Dry hear (80 °CJ-2 hi 

SD + n:mofiltralion 

Pa;rcuri1cd 160 ' C/10 hi 

P;Meurizcd 160 ·C/10 h l 
+ n.rnofilrration 

Pl."111.1 SOllrCl' 

USA and Gt'rm:111y 

USA. German~ .ind .\u>tri.1 

Bo' me serum 
US.\ 

US.\ . .\usrria. Ccrrnan~ . 

Sweden and C1.cch Republ ic 

Fran<:« 

USA 

Fr.in.:<· 

US.\. German~ .md AusmJ 

USA. Germany and .\u,tn,1 

Scoragl' 

Sror<' ,11 less rhan :!5 ' C 

2- 8 •c. Do not trecze 

2-S 0 C. Do nor trcezc. 
\ l.1y he srorcd tor 
ur to I week .ir 25 C 

2-8 · C. Do nor trcc1e 

2-8 •c. Do nor irceze 

2- 8 ' C. Do nor fr<•cze . 
\lay be stored for 
up ro I week ::11 :!5 ~c 

:!-8 C. Do not tn.'l'.l.e 

2-S C. Do 1101 lr<'<'.l<' 

2-S C. Do not irel'ZC 

SD US.\ 2-S •c Do nor freae 
Dry hc:u 180 ·CJ-2 hi US.\ .md Germany :!-8 •<... Do nor lrel'Ze 
\'apour hear (60 •C/10 h. USA . .\ustrt<t. Germany. 2- 8 C. Do no1 trce:te 

l'l(l n1bar +SO C/ 1 h. 3-5 111barl $\\'eden and Czl·ch Republi<: 
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10 UKHCDO 

T:ihlc 6. Producl\, in .idduion w !'VIII :111d HX com:cmr:i1e•., for dll' 1re;11111e111 of p.llil'lll' wi1h h:ll'lllophilia and inhihiwry amihodir,, 

Produc1 l'rmlm:I 
(m.11111f.1u11rcr) licenn· M:1n11focrnring pro<.:e\~ Viral inaniv:mon 

Polydecrrolyrc fr:11:tiona1ion None UK P'l-I' Fro1.e11 at -IS lO -20 'C 

FF.11\A ( l\.1x1cr) Vapour hl':H lJ\,\, i\11\lria. 2- 8 '(,, Do nor frc:l'Zc. 
of porcine pL1'111.1 

l\;m:h-comrollcd \urfon· 
ac11v:111011 of pro1hromhin 

complc' conecmratc> 

(60 'C/10 h. 190 mhar 
+RO "(JI h, \7) mhar) 

( .crm.111)', \wedcn 
;HHI C:tl·ch Rcp11hlic 

1' lay he 'rorcd for 6 mrnnl" 
m room n:mperarure 

Novo\cven Y "' 
(NnvoNordi,k) 

Rccomh1nam: made 
wirh l\ l IK c:c ll, 

SI> rrrarmcnt 

(max. 2'i ''C) 

Not :1ppli1::1hle l-8 "(.. I )o nm frct:'l.l' 

"C:11 rrc1Hly in the UK. I lyau::<. i~ onlr :wailahlc on a ·named paric111 h:"i'' for li fe m li111 h thrcateninJ!. hlccd. 

Tahlc 7. lTt''h frol.t'n pla,ma. 

l'rodur.:1 

(111:11111f:ic111rcr) 
l'mdttcl 

liccm:t· Vir:i l inanivarion 

<kiapl:i , (Oc1.1 ph;ir111:1) Yt·, \I> l'ookd pl:hni:t: t-:tch h.11d1 conwin' don:11ion\ 
from .1ppm'(. l 'iOO do1mr,. 1'1a"11;1 ohrnim·d 

from ,\u,11·i.1 , ( ;t·nnan)' .rnd lJ'>A 

<;wrc :11 k's t ha 11 - 10 "C 
and pro1cc:1 from li)!,lll. 

Shdf life: 2 y.:-ar' 
hc'h frm.cn pl.1\111,1 
(NI\,\ .111d <;Nl\'I\) 

NA l\krhyknc hlud 
uhr:wiolc1 lighr 

'>in)!,k donor' in UK: .1v:1il.1hl1· for pacdia1ric 
p;uit·ni- only ;11 prt''l'lll 

Srort· :11 11·\' 1 h:m - Vi 0 C.. 
'>hdf life: l y1•;1r 

25-28'.V., alrhough many inhibitors arc rrans1enr 
122,231. The rare of inhibitor formation is similar 
for horh plasma-derived and recombinanr products. 
FVlll anirw:nici ty i~ dependcnr upon the manufoc­
ruring proCC<;'> and c;omc methods have resu lted in 
incrc<hcd in hi hi tor production in rhc rcci picnrs 
124,25 ]. Surveil lance i-., therefore, advised followi ng 
change of producr. 

In haemophilia I~, srudies demonsrrarc an inhi hiror 
prevalence of 1-J'Y., arising afrcr a median of 11 
(range 2- 180) ex posure days. A unique fcarurc of the 
inhihirors c;ccn in c;cvcrc haemophi lia B is rhnt 
in hihiror dcvclopmcnr is associared with anaphylaxis 
or severe ;illcrgic manifestations on exposure to any 
FI X conraining product in 50% of paricnrs 1261). Ir 
ic;, rhcrcforc, advi-.cd rhar the firsr exposures ro 
product<., arc in rhc hospital setting wirh available 
rrcarmcnr for anaphylaxis. 

Purity 

Puriry is defined"" IU FVlll mg- 1 prorein in plasma­
dcrivcd conccnrratcs and ranges from 5.0 (intcrme­
diarc puriry) to 2000 (high purity). There arc few 
dara ro <;uggcsr rhe bencfir of high-puriry plasma­
derivcd FVlll conccnrrnres over intermediate puriry 
conccnrnltcs. There is anecdor::d evidence for reduc­
tion in allergic reactions associated with rhc use of 
h igh-pu riry ma rcria Is. Severa I srudies suggest bencfir 

I /1w111r1pl1ili11 (200.1), 9 , 1-2.1 

in 111 V di-.cac;c progrec;c;ion wirh high-puriry producrs 
produced ll';ing immunoaffiniry chromarography 
127.281 bur rhcse findings were nor confirmed in a 
furrhcr study 1291 and ch;rnges in CD4 counrs were 
nor a<;<;ociarcd with reduction in progression to Al D~ 
or dcarh 1.10 ]. Furthermore, any such effects of high­
puriry conccnrrnccs arc insignificant compared ro the 
immune rcconsrirurion prod uced hy highly acrive 
;rnriretrov iral rhcrapy (HA ART). 

Tlmm1bosis 

All currently used bypac;sing agcnrs (PCCs, APC:C:s 
and rFVlla) for the rrcacmcnr of pacienrs wirh high­
rirrc inhihicory anrihod ics ca rry the risk of rhrom­
boric complicarion<>, including thrnmboembolism, 
disscminarcd intravasculnr coagu larion (DIC) and 
myocardial infarction 13 11. These complica rions arc 
rare 1321 and arc con<;idcrcd to be caused by an 
increase in rhc concentration of native, or acrivared, 
coagulation focrorc; in the recipient. Thromboric 
problems occur mo'>r commonly in patienrs wirh 
underlying arhero<;clcroric disease and those immo­
bile for long periods. Pnticnrs wirh pre-existing liver 
disease and premature infants arc parricularly sus­
ccpriblc ro DIC when treared with PCCs. Purified 
FIX conccnrrarcc; have been shown ro have lesse r 
effccrs 0 11 c;cnsirivc markers of coagu lation rhan 
PCC:s 1:n 1. 

fi) 20!U lllackwdl P11hli shing I.rd 
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GUIDELINES ON TllERAPEUTIC PRODUCTS TO TREAT llJ\l: l\IOPIIIl.IJ\ 11 

Factor XI cw1ce11trntes Use of FXI concetltrates, 
particularly in high doses, has been associated with 
thrombo<;i<; [6Jj . Elderly patients and those with a 
previous history of thrombosis or isdrnemic hearr 
disease arc parricularly at risk [8[. 

uo11 Wil/efJm11d-cn11tl1i11i11g factor ccmce11trnte Use of a 
vWF-conraining concentrate for the treatment of 
vWD may result in a high plasma FVlll level, which 
is known to be a risk focror for rhromboemhol ism 
[.H J. 

Venou<> rhrombocmbolism ha'> been reported fol­
lowing the use of vWF-conraining co1H.:enrrares 
[35,36 [. 

Scorage, reconstitution and infusion 
of concentrates 

Storage 

Clorring focror concenrrntes arc adminisrered both in 
hospital and ar home and musr be transported, 
handled and srorcd under cond iti o11s ro minimize loss 
of acrivity. Recommendations for each product 
-;hould he followed (Tables 2-7). 

N. eco11stit11/ icm 

All dotting factor concentrates should be reconsti­
rurcd using the dilucnr provided and nor furrher 
d il uted . The vials should be gcnrly swirled, avoidi ng 
shak ing, until the material has di<;o;olved. The filter 
needle supplied should be used for drawing up rhe 
solution inro a syringe. Most produces carry a 
rccom menda ti on from the man u focru rer rhar they 
should be uc;ed immediarcly following reconsrirurion, 
or within 3 h, ro avoid mic.:robiological conramin­
ation . 

Co11tim1011s i11f11sio11 e>f clotting factor co11ce11trate 

Whilst nil dotting focror concentr:itcs can be admin­
istered as bolus injections, rhcre h:is been an 
increasing interest in del ivering treatment by con­
tinuous infuc;ion. There arc, however, no products 
currently licensed for rhis roure of administration. 
The r<ltion;1le for adjusted continuous infusion is rhat 
a sready srarc, avoiding rhc peaks and troughs in 
clotting focror levclo; 'icen with bolus injection 
regimes, may reduce the amount of concentrate used 
and be more convenient. 

lmporra nr safety considerations for the use of a 
product for continuous infusion are srabiliry after 
rcconstirurion and risk of bacterial contamination. 

!•:> 2003 lll:il"kwcll 1'11b l i~hi11!( 1.r<l 

Most conc.:enrrares have acceprablc srabiliry for 
24 h ar room rcmperarure, in some insra 11ces for 
several week<> [37,38[. Srabiliry dara for individual 
products should be '>Ought from rhe relevant 
manufacrurcr. rurrher dilution than recommended 
by rhe 111a11ufacturcr mny resu lr i11 loss of activity 
because of dilution of the stabi lizer o r ro :1dsorp­
rio11 ro the plastic wall-. of container and tubing 
[39[ . 

Consram infusion of clotting focror ca uses loc:il 
irritation ro periphera l veins with ensuing rhrombo­
phlcbiris [40[. Preventative approaches arc either the 
addition of unfracrionnrcd hepari11 ro rhc concentrate 
or running a paral lel norma l sa line infusion. Neither 
standard nor low molecu lar weight heparin -;hould 
be added ro rVlla [40[. Although \Ome case reporr<. 
o;uggesr rhat conrinuous infusion may he aso;ociarcd 
with inh ibiror formarion, there is insufficient evi­
dence ro recommend aga inst this form of delivery 
[41-43[. 

Labelling of concentrates and assay 
post-infusion 

C:e11eml principles of sta11dardizatio11 

Assays of coagulation facrors have been c;rnndnrd­
i'lcd by rhc csrahlishmcnt of lmcrnarional Srand­
Mds by the World Henlrh Organization (WHO). 
These sra ndarcls deli nc rhe I nrcrnariona I Un ir (I U) 
and are ava ilable in limirec.l qminriries for cali hra ­
rion of local, commercial, national and suprana­
tional srnndards - these in rum MC used to assay 
rhcra peuric concenrra res and pa ricnrs · plasma sam­
ples and henc.:c al l such measurcmenrs c~rn be made 
in JU. When rhe first lnrernariona l Srnndards for 
each coagularion factor were esrahli<>hed , they were 
calibrated against fresh normal plasm:i from a 
large number of donors, hence I IU is approxi­
mately eq uivalent ro rhc nmount of each focror in 
• 1 mL of average normal plasma'. 

An important principle in biological standardiza­
tion is rhar of ·like vs. like'. For many biological 
su bsra nccs, nor j usr congu larion factors, re prod uci­
bil iry between laboratories, and between assay 
methods, i~ greatest when tesr and c;randard arc of 
-;i mila r composirion. Thus, it has been found in 
<>cvcra I col la hora rive stud ies rha r plasm<1 sr:i ndards 
arc unsuitable for as<;ay of coagu lation factor con­
ccnrrates and vice versa [44,45[. 

Hence, for all the main coagu lation facrors rherc 
arc rwo WI IO standa rds, on<.: for rhc as-;ay of 
rherapeutic concentrates and anorher for assay of 
pla.,ma samples. 

l/c1e11rn/1/Jilia (2003). 9. 1-2'1 
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12 UKl l C: DO 

Lahelli11g of co11ce11trcttes 

~actor \Ill/ The currenr (c; ixrh ) WHO sranda rd was 
prepared froll1 a fu ll -length recombinanr prod ucr, 
conraining al bumin , bur is used ro cali hran: both 
ph1s111;1-deri vcd nml nx:ombinanr prod ucrs. Orher 
standards arc rhe US Mega and l ~ P srnndards, 
wh ich are work ing srn ndards c;1libratcd a~a in c; r rhe 
WHO Mandarcl in mult icenrrc sruclies. The cu rrenr 
US Mega (2) and E,P (3) standards ;m : idenric..:a l, 
-;hared from rhe same large barch of a plasm;1-
derivcd concc ntr;Hc. In the US, most m;rn ufacru rers 
use the Mega c;ra ncb rd ro ac;c;ay rhcir product, 
whcrc;1s mosr manufoc.:rnrcrs in Europe use an 
imernal house standa rd cal ibrnrcd against the 
WI 10 <;rn ndard . 

All rhrec a<;<;ay rncrhod <> a rc srill in u<;c, a lthough 
the rwo-sragc method is only used by a few manu­
fncru rers. Most US 111 ;111ufncrurcrs use rhe one-stage 
nH:rhod, and rhc rwo fu ll-length rcconibinanr prod­
ucts arc ac;saycd wirh rh is merhod . The: H-domain 
delcred prod ucr, RchKro, is asc;aycd by rhc c..: hrom­
ogcnic method, and most l·:uropean man ufanurers of 
plasma-derived conc..:c:nrrares uc;c rhc c.: hromogcn ic 
mcrhod, wh ich is rhc recommended method of rhc EP 
and of rhc ISTH l46J. 

For the ful l-length recombina nt products, differ­
ences bcrween potencies by the one-stage and 
ch romogenic mcrhods are less than I O'X. l47J. 
However, much larger d ifference-; ;1 re found for t he 
B-domain deleted product, ReFacro. The manufoc­
rnrers have reporred that the one-stage method gives 
on ly 50'.X, of the porc ncy of rhe chrrnnogcnic 
method , although other laborarories have fo und 
smaller d iscrepancies, with onc-<;ragc values of 65-
75% of those by the ch rornogenic rnerhod [481. This 
has i111 porranr consequence-; for rhe assay of post­
infusion <;amples after trcatmcnr with th ic; product 
(sec 'i ll bscq uc:nr section). 

For pla-;ma-derived products, rhc major di<;crcp­
ancies are found wirh the "Mcrhod M' prod t1crs, 
prod uced by the Ha xter He111 ofil M process; onc­
srnge assays give porcncics around 25-30'1.. h ighcr 
than those by the ch romogcn ic method 1491. T he rwo 
products avail able in rhe UK arc assayed hy the rwo­
srage ( l~eplenate ) and chromogenic (1 lcmofi l iVI) 
methods. 

foctor IX The WHO srnndnrd is a high-pmiry 
single FIX plasma derived produce. The US and 
EP srn nda rd share the sa me In rge batch of 
standard as the WHO ;rnd rims all products are 
assayed d irccrly o r indi rccrly against the same 
srnncbrd. 

I lae1110/il1ili11 (2001), 9, 1- 2.l 

All ma nufacrurers use va riations of rhe onc-srage 
method , <llld rhcre arc no prohle111s of co mparabiliry 
of diffcrcnr producrs ;rnd <1SS<IY methods for FIX 
acriviry. 

l'O/I Wi//elm//ld / i1ctor Following liccnsurc: of a 
number of products fo r rreanncnr of vWD in the 
USA and Europe during the lasr few yea rs, all 
manufocru rers of such product<> have ro declare rhc 
vWF con tc nr of rhci r product on the label. A 
WHO plasma c;rnndnrd for vWF ha!> existed <; incc 
198 1, bm was found ro be unsui ra blc for as~ay of 
ther;1pcmic conccntrnres. Accordingly, a new WI 10 
-;randa rd for vWF concenrrnrc h;1s rcccnrl y been 
csrahli -;hed, ;111d rhis i~ now med by m<rnufacrurers 
ro cal ibrate their products. The WHO srnndard is 
c.:a li hrarcd for vW F:/\g and vWF:RC:o . The collagen 
binding method was also in vestigarcd bur wns 
fou nd ro be unsuitable for ao;o;ay of ·COnccnrrarcs 
because of wide va ri abili ty according ro che differ­
ent types of collagen used l.501. 

IWL'-; 8Y product is labelled for vWF antigcn 
conrenr, hur most orher producrs, includ ing rhe ones 
availa ble in rhc UK , arc labelled for vWF:IZC:o 
acriviry. 

l'ro tl11w11l1i11 co111plex There i<; <l WI 10 sra nda rd fo r 
rll and FX concc nrrares and rhis is used by manu­
faccurcrs ro cali brate these facrors in both rhree, ;rnd 
four, focro r conccnrrn res, rhough nor a 11 man u foc­
curers display che values of the indi vidual focro rs on 
the label. There is a separate WHO standard for FVll 
concencratt: and this is used for assay of FVll borh in 
four-factor conccnrrnres and in si ngle FV ll conccn­
rra re<;. 

Mose manufa crurcrs use various onc-sragc: meth­
ods and rherc are no ma jor problems wirh d ifferent 
merhodol ogies, a I rh ough the assay of FV 11 can he 
quite v;1 ri a hie depending on rhc rh rom boplasrin 
re;1gcnt used. 

hac.:tor \Illa T here: is a WHO srn mlc1rd for FV ll a and 
rhis is used by rhc manufacturers ro ca librarc the 
specific activity of successive hatches of ' Novoseven ·. 
Despite some inrcr-barch variation in specific activ­
ity, labelli ng and dosage of the prodt1cr is in mass 
units, nor acriviry unirs. 

/ :;/Jri11oge11 Th is is primarily a componenr of fibrin 
sealant kits, bur is also avai lable as separate concen­
cra res. A W H 0 srn nda rd for ri bri nogcn concenrrme is 
available and is cali brated for rornl and clorrahlc 
protein , rhe rwo paramerers for which this product is 
labelled. 

i<1 200 > Hbc:kwdl J>uhli,hinv, I.rd 
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(;LJJDFI INI.~ ON ·11 IJ:R ,\PHITIC PRODUCI ~TO TIU"AT 11 1\H-.IOPI Ill I t\ 1 l 

Tlm111i/Ji11 T hi-; is rhc <;econcl l'.omponcnr of fibrin 
c;calanr kirs. Two widely U'>ed <;rnndard<. arL" avail­
;1blc: the WI 10 c,randnrd calibrarcd in IU and rhe US 
-;rn11d;1 rd ca li brarcd in N IH unit'>. T he two unit <; 
differ by I 0- 1 ) 'Y.,, depending on which a-;say merhod 
i<; used. The two ma1111focrurers whose producrs ;ire 
liccn-;cd in the UK bmh u<;e rhc WHO srn ndarcl ro 
ca lilmirc rheir rhrombin. The c.:u tTcnt WI-JO and US 
srnndards will <.horrly be replaced by a single b;uch of 
rhromhin c.:alibrarcd wirh ,, co1111non unitage. 

Fadors XI 1111cl XIII Tht·re arc no WI 10 '>tandard<> for 
rhc'>e produ<.:r'>, alrhough concenrrarc standards for 
borh factors a re u ndcr dcvelopnwnr. 1 n 1 he mca 11 -

ri mL", man ufacrurcrc; u<;t' large donor pl:rnna poob ro 
as ... a)' rheir products. 

J>ost-i11(11sio11 /i1c1or leuel i11 jJ/as111a sa111/J/cs 

As.,a}"• of plasma ... ample-; following infusions of 
conccnrra rc-; a re ca rricd our for pha rm:1cok incric 
c;rudie-; or ro check the h;1c1110-;ratic level of the 
paricnr, especially before and afrt•r c;urgcry. J\c; thec;e 
sample., consi'it of plasma, they <ln: normally a-;sa)•cd 
agn i nsr plasma srn nda rds, wh ich may be locn I pool<., 
comn11.:rcinl -;randards, or, in the UK, Briri-;h Stand­
ards, which arc nvailahlc from NIBSC:. All these 
plasm;i sra nda rds a re c;1 Ii bra red ;1g;1 inst rhe ,, ppro­
priarc WHO pJ;rnna standards, and 'io the rc<.ults c;111 
be reported in IU - n convenient way of rcporring i., 
Ill dl.- 1, which is numerically cquivalem ro per­
ccnrngc of nor111al. 

Po'>r-infu-;io11 plasmas can, however, nl-;o be con­
sidered as concemrarco; ·dilurcd· in the patienr\ 
dcficit.:m pla~ma, and as -;uch a co11ccnrrarc sra 11d,1rcJ, 
d il urcd in dclicicnr pla<.ma, may be more appropri ­
nre. This approach, b;hcd on rhc ·like v-;. like· 
principle, has rccenrly been invc'>rigarcd for FVlll, 
and ;1s a resu lt of rhis it is now rccom 111cndcd rhat a 
conccnrrntc '>ta11<.lard i<. usL·d in a-;c;ays of rhe g_ 
domain deleted rccombinanr FVlll (ReFacro). 

Factor \Ill/ Collaborative srudie-; have o;hown wide 
vari;1biliry between laboratories when as'>a)'ing post­
infu<.ion sample-;, borh wirhin c:1ch merhod, and 
somc1 i mes bcrwecn mcrlwdc;. Fo1· fu 11-lcngrh reco111-
bi na nr producro;, potencieo; by the chromogenic 
mcrhod have been found m he 20-25'X, higher rhan 
by the onc-srngc method 15 1 I; when expressed ;ts 
i11 11i110 recovcrie<;, values arc usu;1lly around I 00% 
by rhc one-stage method and higher by chromogcnic. 
For Rt.:facro the difference may be much larger, with 
o nc-srnge <lSsays rending ro undcrcsrimare the rccov­
CI")' , and there i., :11<.o wide vnriabilit)' among different 

r.1 200 3 l\ l:1ckwl'll 1'11hli~hi11i.: I .id 

vero;ion... of borh onc-'>tagc and chromogcn ic a'i'\'1)' " 
1471 . 

For ful l-length recombinant product<;, th t• u~c of 
co11cc11 rrnrc <;ta ndanlc; ha<. been o;hown ro aboli sh rhe 
di ffercncc between rhe method'>, and th i., ;l pp roach 
may he prefrrable for pharm;icokinctic -;rudics. For 
clinical purpo.,es, rhc one-srngc merhod wirh a 
plasnrn <;tandard i<; sufficiently reliable. For RcFacro 
po..,t-infusion '>amples, however, a<,-;ays with plasma 
srand:1rd-; arc unreliable, and a concenrrnrc ~ra ndard, 
-;upplied by the manufocntrers, <; hould hc uo;cd 152 1. 
Using thi-; c;rnndard, pre-diluted in dcfic.:ienr pla<;ma, 
any onc--;tagc or chromogcnic merho<l can be u~cd. 

Discrepancies bcrwccn assay mcrhods h:we also 
been reported fo r pb-;ma-dcri ved concenrra res, but 
thc'>c arc gt•ncrnlly of lc .. o;cr magnirude aml 1c ... ., 
con-;i., rcnr than for the n:combinanr prod11cts; for 
cl i nica I pu rpo-;c<; plasma <;ra nda rds gi vc su fficienrl y 
reli;ihle resu lt-; 144,451. 

h1crur I X WI 10 plas111;1 '>ta t1<.brd-; a rc ;1vailablc for 
u-;e i 11 Fl X a<;<;:l y-;. l>a ta from pha rmacokinctic 
studic<. has 1.kmonsrr;Hcd reduced recovery usinp. 
reco111hinanr FI X com pared ro pla-;ma-dcrivcd FIX 
1511. Th is difference appc<lrs mo~r marked in young 
children and emphasize., the need for monitoring. 

uo11 Wille/m1111/ /;1clor Assays of vWF:Ag ;rnd 
vWF:RC:o can he performed u-;ing the appropriate 
pla-.m;l <.rand;ml 1501. Collagen binding <l'i'"Y~ are 
nor 'iuirablc for rhc '>:1111e reac;on-; as given for thl' 
cot1Cl'11trarcs. 

factor \11111 A-;\:l)' 'i of FVll and FVlla in parienrs· 
pl;1s111a may he undertaken following infu.,ion of 
reco111binanr 1:v 11a 1541. A '>pccilic ... rand;ml exist-; 
for FVll a'>'>a}''>. If FVlla a'i'i:l)'' arc umkrtakcn, a 
o;rnnd:1rd of FVl!a (avaibhlc from the 111a1111focrurt.:r 
or fro111 NmSC:) -;ho11ld he used,,., plas111a \tandard 'i 
give unrcli;1hle re-;ulrs bcc 1uo;e of difference'> in the 
va riou-; rhromboplnstin reagent<; u-;ed. 

Ot/Jcr co11g11/c1t io11 /i1ctors There a re no major prob­
lem~ with the a'i'>ay of po<.t-infusion plasma-; for the 
other co;1guhtion factors. \XIHO plasma standards 
arc ;ilso avn ilablc fo r Fii , FX, ;1nd nbrinogcn, hur 1101 
for FXI and rXlll; for rhe lnrrn, laq.~l' poob of 
normal plasma <.hould be u-;cd a-; -;randank 

Licensing and survei ll ance 

ln formnrion :1 hour rhe rcgularions governing rhc 
liccn.,i 11g of medicines in the UK ca n be obrnincd 
from the Mt·dicine~ Conrrol Agency (MCA) 

I /1w111n/1/1ifia (20() l), 9 , 1- 1 l 
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14 UKllCL>O 

lnfornrnrion Cenrre (rel.: +44 207 273 0000) or 
ac<.:es~ed from rhe MCA web!>ire ar www.m<.:a.gsi.­
gov.uk. The MCA assist<; Min i<;tcr<> of Heal rh (The 
Lice nsi ng Aurhoriry) in d is<.:harge of responsi bilities 
under rhe Medicine Acr 1968 and rclcvanr European 
Union (EU} Directive<;. 

Proce-;-;ing of applications for produ<.:r licensing can 
be either national, a'> parr of mutual recognition, or 
cenrralizcd under the European Medi<.:ines Evaluarion 
Agency (EMEA, www.cmca.cu.inr) or the Commirrce 
for Proprietary Medicinal Product!> (CPMP). 

Applications for licensing product~ for treating 
parienrs wirh bleeding disonkrs arc reviewed by the 
Biologica Is Su b-C:omm i ttec rcporri ng i rs recom mcn­
da tions ro rhe Commirtcc on ~afery of Medicines 
(CSM). 

The following summarizes the legal arrangcmenro; 
umler which drugs, including <.:oagulation facror 
concentrate<>, may currently be prc-;cribed. 

l'roducl licence (J>J.) 

The Licensing Aurhority will gra m rhis for a producr 
if it is sarisfied wirh rhc ~afcry, qualiry and efficacy 
darn. The approved indicarions, doses and approved 
roures of administrarion arc <;et our in rhe Sum11l<Hy 
of Producr Characrcrisrics. The manufacrurer bears 
liabiliry for the proc\11crion of the drug. A condition 
of the UK licences for all plasma-derived coagularion 
facror concenrrares is rhat each batch muc;r be 
submitted ro N IBSC: or an equivalent European 
Mcdicim:s Control l.ahorarory for indepcndenr rc'ir­
ing before being allowed 0 11 ro the marker. Thi<; 
requ irement does nor npply to rccomhi nanr concen­
trarcs as barch release of recombi nant producrs is nor 
a ll owed under EU lcgislarion. 

Cli11irnl trial certi{icnte (CTC) 

A<. the Medicines Act 1968 requires considerable 
documentation from rhc manufacturer before issuing 
a CTC:, rhis procedure hac, now been replaced by rhe 
C rX under rhe Medicine.., Exemption from Licence'> 
(Clin ical Trials O rders, SI 1995 2808 and SI l 995 2809). 

Clinical trial exemption (C'f'X) 

The issue of a CTX indicates that rhe Licensing 
Aurhoriry has nor objected ro the trial rhat ir doc'> 
withour reference ro rhe Committee on Safety of 
Medicines. The rrial ic; initiared by rhe manufacturer 
who bears liability for rhe product and usually 
provides indemnity for patients under rhe ·good 
faith' inrc rpretarion of rhe AIWI Guidelines. 

I /111•11wphilia (2003), 9, 1- 21 

Doctors and dentists sc/Je111e (J)f)X) 

These prov is ions apply ro rhe rrial of an unlicensed 
drug by a doctor or denrisr (not rhe d rug company}. 
The dm.:ror or dcnrisr bears liability fo r horh rhe 
manufacture of rhe drug and rhe trie11. Local erhical 
approval is required. 

Named patient basis 

When an unlicensed drug i'> prcc;cribed by a doctor 
wirhour a CTC or C l"X, usu;11ly ro tn.:ar an individunl 
pati<.:m, this is on a ·named patient b;1sis'. The docror 
wil l bear li ahiliry for rhe prescription <ll1d clinica l use 
o f rhc drug. The d istributor may Ix: covered hy rhe 
Consumer Protection /\er, 1987. It is recommended, 
how<.:ver, rhar appropriate indenrniry is obtained from 
rhc nrnnufacturcr or di~rriburor, or irs agem, prior ro 
clinical U'>C. Hospital Tn1'>tS arc now drawin!l, UP rules 
for the use of unlicen!>cd drug-;, or licensed drug'> for 
unlicensed purpmcs. Clinician., should, therefore, 
c;cck permission from the appropriare aurhoriry in 
the Trust to ensure rheir prorcction through Crow n 
In demnity . Before using a drug on .i ·named paticnr 
basis', rhe practitioner musr ~at isfy himsel f/hcrse l f rha r 
ir~ use is reason a hie and in the inreresr of the parienr. In 
the event of ;111 adverse reaction, he/she may be ca lled 
upon to justify hi-;/hcr a<.:tions. The docror -;hould 
explain ro the patienr rhar rhc drug is unliceno;cd and 
thar irs use is cxperimcnral; he/she ~hould be advi~cd 
rhar the extent and severity of conrra-indicationo; and 
side-effects may still nor be fully nppreciarcd. This 
hasb for prescribing may be appropriate when rhere is 
no licensed suirable alrernarive. 

When a drug wirh a Pl. is prescribed for a non­
li<.:cnscd ind ication, ir is prudent ro assume rhar ir wi ll 
be issued on a 'named patienr basis' with the 
responsibili ty rhat this implieo;. 

The MCA posr-liccn<;ing division is responsible 
for pharmacovigilancc, variations to licenses and 
renewal and rcclas<>ification of licenses. The monit­
oring of safety and qualiry of medicine5 includes the 
Yellow Card Scheme (for further information email: 
info@mca.gsi.gov.uk) for notifying suspected adverse 
drug reactions. Thi!. system sho uld be used in 
addition ro che UKH CDO's own norificarion with 
che orange cards. 

Clinical audi t 

The regular assec;smcnr of thcrapcuric pracrice by 
auclir is an essential componenr of good haemophilia 
prncrice. Adherence ro these guidelines may be 
audited in many way'l, for example: 

'"' 200 l 1\l;ackwdl l'llhli,hi11g I.id 
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C..UIDEl.INES ON TllERAPEUTIC PRODUCT\ TO TREAT HAHIOPllll.I,\ 15 

('I) Arc paricnrs receiving rhc appropriarc recom­
mended producr? 

(2) Arc rhcre appropriare pharmacosurvcillancc 
arrangemcnrs in place, cg c:crecning to dcrc<.:r 
viral infection and inhibitor formation? 

(3) Arc there dear local arrangements ro ensure 
rhat patients receive rhc appropriarc trc;umenr? 

(4) When a non-liccn!:ied product is used, are darn 
rhar can be used ro help wirh its cvaluarion 
collected? 

(5) Is rhere n system for recording advcna.: reactions 
and arc rhese appropriately reporrcd narionally? 

Declarations of interest 

All Working Parry members made a declarnrion of 
inrerc-;r. Cons11lrancy, or lecrure fcec; or support ro 
artcnd scientific meetings had been received by eighr 
individual<> from between rwo and rcn product 
111an11facturers. Dcparrmenral funding for clinical 
rrial 'i or orhcr research activities had been received 
from a rora l of c;cven d ifferenr pharmaceutica l firms. 
UK I IC:DO ha'> received donations from eighr man­
ufacturers or disrrib11rors of producrs u~ed in rhe 
rrea tmenr of hacrnoph i I in. 

Working committee 

Christopher l.udbm (Chariman), David Keeling 
(Secrcrary), Trevor Barrowcliffc (Nnrional lnstirure 
for Biological Standards and Control), Elizabcrh 
Clrn I mcrs, Pa u I Gia ngra ncle, Ch risri ne Harri ngron 
(Hncrnophilia /\ ll iance and UK RCN Haemophilia 
Nurses Association), Frank Hill, Chrisropher Hodg­
son (l laemophilia All iance and UK Haemophilia 
Sociery), Chrisrine Lee, Mike Makril\, Henry Warson. 

Review of guideline 

The guideline j., considered ar rhe regular meetings of 
the UKHCDO Advic.,ory Commirrce and will be 
fo r111 a ll y reviewed in Ocrobcr 2005. 

Appendix 1 

Factor Vlll concen trates 

/~eccm1 /Ji11a111 fl! / I/ /Jl'oducts 

Koge1111/e (Bay£'/') a11d I /dixate Nex(:e11 (A11e11tis 
Behring) The~e arc idenrical products, manufactured 
in n single plant in rhe US (Berkeley, CA), bur 
disrribured under differenr brand names by rhe rwo 

ll1 200 l l\ l;i.;kwdl l'uhlishinf,: I .id 

companies. The gene for FV!ll has been inserrcd inro 
an ec..rablishcd cell line from baby hamster kidney 
(BHK). The secrered recombinanr FVlll i~ processed 
by multiple puri ficarion sreps, including ion­
exchange chromatography gel filrration/!\ize exclu­
sion chromatography and double immunoaffiniry 
chro111;1rography using a murine monoclonal anri­
bod y. These second-genera rion producrs now include 
a specific virucidal inacrivarion c..rep (<>olvcnr/derer­
genr rrcarmcnr) during rhc manufacrure. In conrrasr 
ro the original version, rhc product is srn bilized in rhc 
final formularion wirh sucrose. Alrhough albumin i-; 
no longer added ro rhe final vial, it is presenr in rracc 
quanriries in rhc producr as ir is a compon ent of the 
cell culture medium. 

/{ ern111f1i1111te (Baxter) M::tnufacrurcd in rwo planr-;, 
one in Europe nnd rhc orhcr in rhc USA (Neudrnte l, 
Swirzcrland and Los Angeles, CA, USA). The gene\ 
for !=VII I and vWF have heen inserred inro Cl 10 
cells. The vWF aers ;1s a l\tabilii'.er fo r FVlll in cell 
culrurc bur no vWF io; acrua lly presenr in rhe final 
formulation. The culture medium contains added 
bovine prorcins. The recombinanr 1:v lll produced is 
extracted from rhc cu lrurc mediu111 anc.1 purified by 
single immunoaffiniry chromatography using a 
murinc monoclonal antibody. Ir is separnrcd from 
v WF by el urion in rhc presence of ca lei um ch lo ri de. 
After furrher concenrrarion using ulrrnfilrnirion and 
addirional purificarion wirh Sepharose chromarogrn­
phy, rhe final producr is lyophilizcd and srabi lizcd by 
the addirion of pasrcurizccl hum;111 ::t lbumin . A new 
ver-;ion of rhis prodLtcr in which albumin has been 
enri rely removed is currenrly undergoing di nica I 
rria I. 

Reh1cto (\Y/yetl1-Ge11etics l11stit11te) Manufacrured in 
two plants in Europe and rhc USA (Srockholm, 
Denlllark and Sr Louis, Ml, USA). This pmducr is 
manufocrurcd from a Cl 10 cell line, in which a 
modified human FVIll gene has been inserted LtSing a 
vector. T he mod ified gene, which encodes ::t si nglc­
chain 170-kDa polypepride, was derived from full ­
lengrh cDNA by removing rhe major parr of rhc 
region encoding rhe H-domai n. The CHO cells arc 
cul n1rcd in a sc rum-free medium. The purification 
proccc;o; comprises five different chromnrography 
sreps including immunoaffiniry with monoclonal 
nnribodics directed ro rhc heavy chain of 1:v111 and 
a chemical solvcnr/dercrgcnr virul\ inacriv;trion srep. 
Although albumin i-. not added ro rhe finnl forlllu ­
lation, rhe product docs conrn in rraces of hllman 
pla•rn1a-dcrived al bumin, as this j-; a co111ponenr of 

l-/111•111011/1ili11 (2003), 9, 1- 2 3 
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the cell culrure medium. Ir is important ro use the 
c;pecific concentrate standard (provided by the com­
pany) when carrying our post-infusion assays. 

l'las111a-derived FVI 11 c:o11ce11trates 

8Y (/jPI .) Thi<; FV llJ concentrate is now manufac­
rurcd in Elc;rree (UK) using plasma imported from the 
USA. Afrcr initial cryoprccipirnrion, contaminant 
fihri nogen and fibronecri 11 a re removed by preci pita­
rion wirh heparin. FVIJI is rhen prccipicared wirh a 
mixrurc of glycine and o;odi um chloride and lyoph­
ilized . Dry c;uperhenring is rhen applied ar 80 "C for 
72 h. Thie; concentrate contai ns therapeutic quanti­
ties of vWF. 

/\l/1/1a1wte (Alpha) Man u foctured in rhe USA (Los 
J\ngele'i, CA) using plasma from apheresis donors. 
The cryoprecipi1atc solution is subjected ro poly­
ethylene glycol (PEG) precipitation ro purify the 
anrihaemophilic fraction, which is rhen purified 
using heparin ligand chromarography. Ir is subjected 
ro two viral in:ictivation srcps: solvenr/dcrergenr 
tre:irmcnr (u..,ing a combination of TNBP and poly­
sorbarc-80) and final hear rrcannenr ar 80 "C for 
72 h following lyophilizarion. This concenrrarc con­
rainc; rhcrnpcuric quanriric<> of vWI--'. 

/Jcriate I' (l\11e11tis /3e/Jri11g) Manufactured in Mar­
hurg, Germany, uc;i ng plasma derived from donors 
in Austria, Germany and the USA. Cryoprccipitarc 
sol ut ion i'> c;ubjecred w puri fication wirh ion­
cxdrnngc d1ro111<1tography. The product is subjec­
ted to p;1c;reurizatio11 in nqucou-; solution ar 60 °C 
for I 0 h. No albumin is added as a stabilizer and 
rhc producr is -; rab il i ~.cd in amino l1cids nnd 
'iacc:hn rnsc. Th ie; concentrate is nor suirable fo r 
the rreannenr of vWO. 

F<111'Jt/i (Gri(o ls) Manufocrured in Barcelona (Spain) 
using imporred pln-;mn derived from USA donors. 
The cryoprecipirarc solution is subjecred ro PEG 
pre<.:ipirarion to purify rhe anrihaemophilic fraction, 
which is rhen purified u-;ing heparin lig<llld chroma­
tography. Ir ic; '>ubjecred to rwo viral inacriv:icion 
srcps: solvenr/detergenr rrearment (uo;ing a combina­
tion of TN l~P and polysorbate-80) and final hear 
rrearmcnr ar 80 °C for 72 h following lyophilizarion. 
Thi-, concenrrarc contains rherapeuric quantirie'> of 
vWI·. 

He11mfil-M (llaxfer) Man ufactured in 
plasma fro 111 nphcrcsi~ donors. 
plasma -,oun.:e i ~ nor rhc sl1 me, the 

l/111·1110/1!1ili11 (100 I), 9, 1- 2. ~ 

the USA, using 
Al tho ugh rhc 
mn n ufocruri ng 

proccs'> i'> e<,senrially rhe same as rhar used co 
manufacrure Rcplenare. Resuspended cryoprccipi­
rnre i-; cooled and the rcsulranr precipitate, mosrly 
fihrinogen and fihronecrin, is removed by centrifu­
gation. Viral inactivation is performed using a 
solvenr/derergenr c:ombinarion of TNBP and triton 
X-100. Following colum n chromatography wirh 
Seph<HO'ie hound anri-1--'Vlll:C monoclonal anti­
body, rhe FVlll i'> el uted wirh erhylene glycol. 
The effluent i'> further purified by ion-exchange 
chromarogrnphy and lyoph il izcd. This product 
c:onrains no vW F. 

J. i/Jt•mte (SN/fl 'S) Manufocrurecl in Edinburgh, UK, 
using plasma derived from donoro; in rhc USA and 
Germany. C:ryoprecipirate is washed nnd resuspended 
and rhc conccntrntions of fihrinogen ancl fi broncc:rin 
arc reduced hy further precipitation. After adc;orp­
rion wirh aluminium hydroxide m remove residua l 
prorhrombin complex, the rV Ill undergoes <;olvcnr/ 
derergenr rreauncnt (with TNBP and polysorbarc-80) 
and ion-exchange chromatography. A new version 
(l.ihcrare HT), which incorporates an additional 
he;H-rreacmenr '>tep (80 °C for 72 h), is undergoing 
clinical rrial. 

M cmoclate-P (Aventis lk/Jri11g) Manufactured in chc 
USA from American aphcresis donors. The cryopre­
cipirare i'> disimlved in a water-alcohol mixture in 
order ro precipitate fibrinogcn and cold insol uble 
globulin'>. Prorh rom hi n c:omplex facrors a re removed 
by adsorption with a lumini um hydroxide. The cry­
osolution i ~ rhen concencrnred and dialysed to 
remove alcohol ;ind sr;i bilizcrs ;\re added prior ro 
pasreuri~.ation in -;olu rion at 60 "C for I 0 h. The 
diluted pn-;reu rized solution is passed through an 
i111111u11oaffinity resin column with a solid-phase 
murine monodona l nnribody ro vWF. The column 
is wn-;hed and rhc FYI 11 is sepn r;Hcd. T his product 
contains no vWF. 

Rc/Jil'11ate (HI'/.) Manufocrurcd in Elstrec (UK) using 
imporred American plas111;1. The method used for 
manufacture i'> e\'>enrially rhar to make Hcmofil-M. 
Re<;uspended cryoprecipiratc is cooled and the resul­
tant precipirarc, mo..,rly fihrinogen and fibronccrin, i~ 
removed by cenrrif ugarion. Viral inactivation i'> 
performed u'>ing a .. olvenr/dcccrgenr combinarion of 
TNIW and Triton X - 100. Following column chro­
matography with sepharo'>C bound anri-FYllIC 
monoclonal antibody, rhc FVlll is el ured wirh 
erhylene glycol. T he effluent is further purified by 
ion-exchange c:hromatography and lyophilized. T hii. 
produc:r conrni n'> 110 vWF. 

I•) 200.~ l~b.:kwd l P11 hli~hi 11~ I .id 
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Factor IX concentrntes 

t<eco111/Ji//(111/ Fl X 

f<eco111bi11n111 r:I X (JJe11e{ix) (/Jax/er) Rccombinanr 
flX is manufacrurcd in a single planr in rhe U~A 
by Wyerh-Gencrics Institute (Cam bridge, MA), 
alrhou~h rhe producr is lll;lrkcred by Baxter in 
Europe. Recombinant human FIX is expresst:d by 
CHO cells and purified usi ng four 'lequcntial chro­
marographic sreps and a final viral rercnrion filtra­
tion step. The CHO <:ell !> arc grown and produce 
recombinant FIX in a defined, scrum-free medium 
lacking any added protein componenrs. Following 
purifica tion, rhc recombinant FIX i<; diafilrcred inro 
an albumin-free formularion and lyophilizcd . 

Plasma-derived fl X co11ce11/ rates 

1\/plm11i11e (Alj1ha) This conccnrrarc is manufacrurcd 
in rhe USA (I.us Angeles, CA) u'ing plasma from 
nphere'iis donors. Cryoprecipirnn: supcrn:iran1 is 
adsorbed using DEJ\E and then purified using ion­
exchange and cnrbohydrntc ligand (dual polysaccha­
ride affin iry) chrom;Hography 'i teps. Ir is subjected ro 
solvenr/detergenr viru'i inactivation rrcarmenr with a 
combination of (TNBJ>/poly-;orbarc-80) :rnd ro an 
in-pro<:ess 15-nm nanofi ltrarion virus remova l 'itep. 
The FIX is formulated wirh heparin and dexrrose and 
lyoph ilized . 

/ l/l'FIX (SN/rt~"i) This is manufocrured in Edinburgh, 
UK, using plasma imported fro1 11 rhc USA and 
German}' by i011-1:xcha11ge chro111arography from 
<:ryopreci pirn re supcrn;1 ra nr. A ftcr rwo ion-exchange 
purifo:arion -;reps, ir undergoes -;olvent/dcrcrgenr 
rre;1t111enr (wirh a combinarion of TNBP/polysorb­
nre-80) and heparin affi11i1 y chrnmarography. A 
<>mall <1tnounr of anrirhromhin i!> abo added. ;Heer 
lyophilizarion ir is <;uhjencd ro dry hear rrearmenr ar 
80 °C: for 72 h. 

Mo11o11i1w ( A1re11t is He/Jri11g) Mel nu focru red i 11 Kan­
ka kee (USA) using plasma from apheresis donor-; in 
1 he U~A. Prorhromhin complex con<:cnrrarc i" 
made by sramlard methodo logy usi ng ion-exchange 
DEA E chromarograph)' and applied ro an immu­
noaffiniry chromarogrnph y <:olumn contai ning a 
1110noclona l ;rnri- rlX anrihody. The FIX ic; elurcd 
using \odium rhiocyanarc, which is removed by 
cliafi lrrarion. Dua l ulrrnfilrrarion al lowc; rhe passage 
of rIX whil-;r rernining virusco;. The producr is rhcn 
concentrnred and aminohexyl-<;cpharo'-C gel is 
added in order ro remove rracc residu;1 I murine 

'''> 200 l ll la.:kwcll l '11hlishi 1 1~ Lid 

onribodies. Afrcr elurion from rhe gel, rhc FIX i-; 
lyophi lized. 

l~eple11i11c vr: (13Pl.J Manufocrured in Elsrrec (UK) 
from imported American (aphcre<>is-derived) pl;1sma. 
Cryopreeipirnre supernarn 111 is adsorbed ro an ion­
exchange gel, washed wirh a low-'rn lr buffer, and FIX 
elured with a buffer conraining a hi~her concentra­
tion of sodium chloride. After viral inacriv:irion hy 
TNBP and Twcen-80, rhe FIX is further purified by 
meral chelate (coppcr-Sepharosc) chromarography, 
which allows remova l of orher conrarninaring pro­
reins. The final producr i-; subjected ro 15-nm 
nanofihration and rhc product is lyophi lized in rhe 
final formularion in rhe pre-;en<:c of glycine. 

Products for the treatm ent of patients 
with inhibitors 

FVIII and FIX concenrrnreo;; ;He uc;ed to rrear paricnr-; 
wirh haemophilia A and I~ complicated b}' inhibitor'>. 
Orhcr rrearmenrs arc: 

l'orciJ1e F\11// ( llyate:C, l/Jse11) 

Porcine FVlll is manufactured in Wrexham (UK) 
usi ng plasmn ohraincd from British pigs. The pbsmn 
is frauionarcd through conventional <:ryoprecipira­
rion and purified using polyclccrrol}1tc ion-exchange 
chroma rogra ph y. Ir is not su hjecrcd ro ;rny speci fie 
viru<:idnl rrearmenr. Porcine VIII is nor gener;dly 
available for reasons discussed under the sccrion 
Trnnsfu"ion Transmitted Infccrion'. 

1:1-:1 BA (/Jaxter) 

FEIBJ\ is a plasma-derived prorhrombin-complex 
concenrrnrc. Ir i~ manufacrurcd in Vicn11;1 (A usrria) 
using plasma obtained from aphcrc.,is donors from 
severa l countries ind11ding rhc US/\, Austria, Ger­
man y and Sweden. This product i-. prepared from 
cryoprecipirare super11aranr, which rhcn undergoc<; n 
process of conrrollcd surface nctivarion. A frer a series 
of purifying, adsorprion and filtration steps rhe prod­
ucr i~ vapour heated initiall y ar 60 °C for JO h and 
;;ubscquenrly for a furthe r I h ar 80 °C under in­
creased anno'>pheric pressure ( 375 mb;tr) before lyoph­
ili:wrion. 

J~eco111bi11aJ1t (c1c/or \I/In (No110Sc/leJ1, 
Novo Nordisk) 

This rc<:omhinant product is nw11ufoc1ured in <1 
;;ingle planr near Copen hagen (Denmark). FVll ,., 

I /111•11111f>l1ifi11 (200 l), \), 1- 2. l 
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produced as a single-chain glycoprorcin (406 amino 
acids, 50 kDa), in n generica ll y transformed 13HK 
cell line. Purificnrion is by ion -exchange and 
i111111unoaffiniry chromamgraphy using murinc mo­
noclonal anribodics. During purification, recombin­
ant rVll is converred ro the rwo-chain acrivated 
form. The manufacruring step includes a nanofil­
rrarion step for viral elimination. The rccombinanr 
Vila i ~ formulated a<, a freeze-dried preparation in 
the final vial, and no albumin is added. The 
recombinanc Vila conrainc; non-coagulation facror 
comaminanrs as a rc!.ult of rhe manufacturing 
proces<:. These include rrace amounts of hamster 
proteins from cells used in rhe fenncnrntion pro­
ces<.:, bovine lgC and bovine scrum in rhe fermen­
rntion medium. 

Concentrates fo r the treatment 
of von Wi llebrand dcscasc 

8Y (BPL), Alpha1111te (A lplw) a11d Fa11'1di (Gri(ols) 

These products have been di~cusscd earlier. 

I lae111ate P (Aventis /3 ehri11g) 

Manufactured in Marburg (Germany) using 
plasma derived from donor) in Germany, Ausrria 
nnd the USA. The source cryoprecipiratc undergoc~ 
initinl adsorption with aluminium hydroxide 
followed by glycine precipirarion, which removes 
fibrinogen in rhe pn:cipirare. Subsequcnr rrear­
menr of the glycine o;upernaranr wirh c;od ium 
chloride concenrnires and pn.:cipitares rhe FV lll. 
This is pasteurized at 60 ,,C for I() h in the 
presence of sta bi I izers prior to a second sod i urn 
chloride preci pi ra rion. J\ 1 humi n is added before 
lyophilizarion. 

tiWF co11centrale (I.fl~) 

Manufactured in 1.illc (rrance) using plac;ma ob­
raincd from rrench donors, this product differ<> from 
all rhc others in rhis carq.\ory in rhat ir docs nor also 
conra in rhcrapcutic quanrities of FVlll. Afrer ad­
sorption using alum ini111l1 hydroxide, rhe vWF is 
exrracre<l and purified using anion-exchange and 
affinity chromatography. Ir is subjected ro solvent/ 
<letcrgcnr trearrnenr (uc; ing a combination of T NIW/ 
polysorb<He-80) as a virucida l step. A new version of 
rhis product i'> currenrly undergoing clinical trial'>. 
This incorporate'> three vi ral elimination sreps (sol­
vent/detergent rrcarment, dry-hear rrearmenr, nano­
filtrntion} . 

/ loe11111/1/Jili11 (200 l). 9, 1- 2 ~ 

Products for other congenital bleeding disorder<; 

i:il>ri 11ogen co11ce11 t ra I es 

Fi/n·i110Ke11 conce111 ralt' (SN HTS) 1111 porred plasmn 
from the USA ;\11d (;ennany is subjected ro initial 
cryoprecipirarion, foll owed by ion-exchange chro­
matography. Ir is subjecrcd ro two virucidal sreps, 
including an initial -;ol vcnr/derergcnr rrenrmenr 
(using a combinarion of TNIW/polysorbare) and 
after lyophilizarion iris dry hcarec.1 at 80 °C for 72 h. 

f lt1e11mco111ple11a11 /-IS (A11e11tis Behring) This product 
i<.: manufactu red in Marburg (German y) using plasma 
obtained from donors in rhe USA, Germany and 
Austria. The fibrinogen is prepared from rhe glycine 
supernatant of rhe inre r111edi:1te-purity rVlll process. 
The final producr i'> a purified concenrrare of 
fihrinogen pasteurized ar 60 °C for 10 h. 

Factor VII 

/·actor VII (BPL) Manufocrured in the UK using 
i 111 ported plasma obra i ned from a pheresis donors in 
rhe USA. It is prepared using ion-exchange chroma­
tography and rhe final producr has a specific ncrivity 
of 1 . .5-2 units mg 1 protein. Ir is subjected ro dry 
hear rrea rmenr ar 80 "C for 72 h. Ir has a relatively 
short shelf life compnred to ocher coagulation factor 
concenrrares. 

FacJor VII (811xler) Manu fac tured in rhe former 
lmmuno plant in Austria using plasma derived from 
severa l countries, including the USA, Austria and 
Cenna ny. Ir is prepared using ion-exchange chroma­
rngrnphy. The product is vapour heated initially ar 
60 °C for .I 0 h and subsequently for a further I h ar 
80 'JC under incrensed atmospheric pre<.:!>ure 
(375 mbar) before lyophiliznrion. 

/·actor Vll-1.FB (LFIJJ Manufactured in rrance u!.ing 
plasma derived from French donors. Ir is prepa red 
u<.:ing initial l)EAE ad-;orprion followed by anion­
exchange chrornamgraphy. The concentrate is 
subjected m solvcnt/detcrgcnc rrearmenr (using a 
combination of TNHP and polysorbate-80). The 
final product ha<; a -;pecific activity of 1-2 units mg- 1 

protein. 

Rew111bi11a11/ factor \Illa (No110Se11e11) This producr 
has been used for rhe rrcarmem of congenital rVll 
deficiency . Although there arc limired dara rhar 
suggest char rhis product i'> effective, it is nor liccni;ed 
for rhis indication. 
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h1ctor XI 

/,'actor XI (/~l'L) Manufo<.:rured in Elsrree (U K} from 
imported Ameri<.:an US pla-;ma. Ir is prepared from 
<.:ryopre<.:ipirnrc supernarnnr, and FXI cu-fracrionarcs 
with anrirhromhin 011 hepari ll-Sepharosc. The FXl­
rid1 fraction is formulated, lyophilized alld dr)'­
hearcd nr 80 °C for 72 h. 1 leparin has been added ro 
red u<.:e th rom bog en ici ry. 

/-/1'1110/euen (LfB, /·ranee) M:1llufonured ill Lille usillg 
pht-;ma from Frend1 donor<>. Ir is on ly av;1i lablc on a 
named patient ba'>is. Ir is <,ubjected ro two separate 
climin:irioll <;tcps, includi ng <;Olvenr/dercrgenr rrear­
mcnr and 15-nm nanolilrrarion. In view of the 
reported ri.,k of rhromhogeniciry wich other FXI 
coll<.:cnrrares, small quanrirics of heparin, anrirhrom­
hin and C- I esrerase illhibiror arc added ro rhe 
product. 

foctor XIII The on ly prcpararioll now available ill 
rhe UK i!> Fibrogammin I IS (Aventi'> Behring}. This i-; 
derived from plasma from donors in rhe USA, 
Germany :rnd Austria. Jc is proch1ced by convenrional 
cryoprecipirarion followed by purification wirh ion­
exc.:lrnnge chromarogrnphy. Albumin is added co rhc 
prepnrarion as a stabilil'.er. The fina l product 1-; 
subjected ro pnsteurization (60 °C for I 0 h). 

Prot bro111 bin co111 plex co11centrates 

These generally conrnin rherapeuric quanriries of Fii 
(prorhromhin ), FIX :rnd FX. They may be used in rhe 
rrearmenr of congeniral deficiency of fll and FX, in 
rhe absence: of specific concenrrnres. They offer rhe 
advantage over plasma of being -;ubjccred co viru­
cidal rrearmenr and rhcy conrnin known quanrirics of 
rhc relevant coagulation focror. The potency of rhc 
vial is usu<1l ly expn:sscd in rerrns of rhe FIX c.:onrenr. 

Heriplex l'N (A1m1/i$ He/Jri11g) Manufactured in Ger­
many from plasma from donors in Germany, Austria 
;tnd rhe USA. The cryoprec.:ipirnre c;upernaranr i<; 
adsorbed wirh alum iniu m h)'droxide, and fracrion­
ared using DEAE-Sephadex. The cluare contains Fii, 
FVll, FIX and fX and is pno;reurized (60 °C: for I 0 h) 
prior ro na11o(ilrrario11 ns an ;Hldirional vi rus inacri­
varion -;rep. Albumin, heparin and anrirhrombin arc 
nl-;o added. 

/IT Vl:.FIX (SNlrl'S) Manufactured in Edinburgh, 
UK, from plasma obtained from donors in German)' 
,rnd rhc US/\. DEFIX conrains Fii, FIX and FX bur 
nor FVII. Ir is prepared from cr)'oprccipirare super-

naranr by nnion-exchange chromarography u<;ing 
fr,1crions whose low rhrombogcn iciry porcnrial have 
been selected by i11 11itro resrs. A111irhrombi11 is al-.o 
added ro rhe producr. Afrcr lyophilizarion iris hcared 
ar 80 "C for 72 h. 

l'rnfil11i111.! SD (Alplm) Manufocrured in rhe U~A (Lo'> 
Angeles, CA) using plasma from aphercsi-; donor-; 
from cryoprccipirarc supemaranr hy DEAE-cellulo\e 
ad'>orprion. Ir is -;ubjecred ro a solvenr/dercrgcnr vin1<; 
inacrivarion rrearmcm (TNBP/polysorbarc-80). The 
product conrains Fii, FIX ;rnd FX bur only low level-; 
of FVll. 

l'rntlmm1/J/cx (BAXTl:N.) Manufacrured in Ausrria, 
using pla<;ma ohra i ned from a phercsi-; donors from 
seve ral countries including rhe USA, Austria, Ger­
many and Sweden. Ir is prepared from cryoprecipi­
rntc c;upernaranr from which Fii, FIX and FX arc 
adsorbed on ro DEAE-Scphadex. The el u:nc i.s 
furrher proceso;ed and rhe producr i'> vapour heated 
initially ar 60 "C for I 0 h and <;ubscqm:ntly for a 
further I h <H 80 °C: under increased atmospheric 
prC\\UIT ( )75 mbar} before lyophilization. Anri­
rhromhin and heparin arc al-io added ro rhe product. 
Prorhromplex T (13axrcr) is n similar product bur 
contains FVll as well. 

Fresh frozen plasma 

FFP is a ~ource of all coagularion factor~ bur nlso 
conrains isoagglutinins and needs ro he ~1d111in i srercd 
with regard ro rhe pnrienr's blood group. UK! ICDO 
h<l'- already recommended the prcferenrial uo;c of FFP 
subjecrcd ma vi rucid:il rreatmenr srcp. The only such 
preparation cu rrently liccn-;ed in rhe UK i~ Onapla!> 
(Ocrnpharma), a commercial prepnrarion of pooled 
plasma (derived from donors in rhe USA, Ge rmany 
and Austria) and ">ubjecred to rrearmenr wirh TNBP 
and Triton X-100. However, rhc Narion:1l Blood 
Au rhori ry and Scorrish National Blood Trn nsfusion 
Service (SN BTS) have recently introduced packs of 
FFP derived from single donor-; thar have been 
subjeccccl to rrearmenr wirh mcrhylenc blue, wh ich 
is -.ubscquently removed by filtration. All FFP 
currently supplied by rhe National Blood Authority 
and SNBTS is derived from UK volu nteer donors. Ir 
wi ll shortly be imported from countries where 13SE 
and vC.JD are nor prevalent for use in children born 
;1frer 3 1 December 1995. 

CryoJ>reciJ>ilall' Ir j, prcp;Hed from rFP hy slow 
rhawing <H 4 °C: fo r 24 h. Cryoprccipi rare appe:irs 
a-; an in-;olublc precipirarc and i'> <>epar:ircd by 
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cemrifugarion. Ir t:onrnins '>ignifit:anr quanri~it:s of 
FVlll, vWF, fibrinogen ;i nd FXlll (bur 1H.>t l.'I ~ or 
FXI). The coagu larion factor conrcnr of 111d1v1dual 
pm:ks ic; v:iri ablc and nor wnrrol lc~l. Furrhc.n1 1~rc, 
<.:ryopnx:ipirnrc ic; not c;uhjcncd ro v1rnl 1nat:rivanon 
pron~du re~ (such a'i hear or solvcnt/dercrgcnr rrenr­
mcnr). 

Appendi x 2 

Other therapeutic agents 

/)es1110/>ressi11 (VJ)/\ VP) 

l)c-.moprc~sin ( l -dcam ino-8-1>-arginine vasopress.i n, 
1)1);\ VP) i~ a '>ynrhe1 ic ;111alogue of rhe nonapcpridc 
arginine vasopressin. Thc adminic;rrarion of ODA VP 
can 'iignificanrly hoo~r level-. of FVlll ;111d vW I· in rhc 
blood and ir is, rhercforc, n valuable agcnr for rhc 
rrcarmcnr of mild haemophilia A and vWD. Ir i-, al ... o 
very u~cful in rhc rrearmcnr of carriers of haemophilia 
i\, many of whom have c;ignificanr reductions in rhc 
baseli ne level of 1:v111. In conrrnsr, rhe adminic;rrnrion 
of DDA VP ha!' 11 0 cffrcr 0 11 rhe 1:1x level, and is thus 
of 110 va lue in hnemophilia B (Chrisrmas disease). 

Intravenous injecrion ic; rhc mo<>r common roure: 
rhc c;randard do~c of DDA VP for rreatmenr of 
bleeding disorder'> i.., 0. 3 pg kg- •, dilured in phy'>IO­
logical '>nline and ac.lmini<;rercd by c;low inrravenml\ 
infu..,ion. The side-effct:t'> of DDA VP include hc;1d­
ache, rachycardia, facial fluc;hing, abdominal pain, 
rremor and <;wearing during or shorrly after inrra­
venous admini'itrarion. Thec..c -;ymprom!> arc quire 
common hur a re usu;i 11 y -.i 111 ply the co11seq ucncc of 
rapid inrravcnou'i infusion and symproms usually 
quickly c;uh!>idc afrer -;lowing, or even remporari ly 
-;roppi ng, rhc in fuc;ion. Su hcumncous ad mi nisrra rion 
u!>ing a more potent formularion (Ocrim 
I) ~1g mL- 1) i-; bcinv, incre;l'>ingly adopred. A con­
cenrrared nasal sprny prepararion (Ocrmrim I SO pg 
per do~c) ha~ also proved ro be cffet:rivc for home 
rrcarmcnr of parienr'i wi1h blccding episode-. and ir 
t:a n also be med prophylactica lly, a lrhough it is 
available only on a named patient basis ar present. 11 
is important ro appreciate rh;H rhc nasal <;pray 
prcpararion (Dcsmospray) u'>et.I for the rre:rnncnr o~ 
dia bcrcs i11-;ipi<lu-; i ... roo dilure fo r use in disorder~ ot 
haemostasis. 

l)l)f\ VP -;hould be avoided in parienrs wirh hcarr 
failure or orher <.:rn1dition'> being rreared wirh diurc1ic 
agcnr~. The darn sheer give" unstable angina a'> a 
c..:onrra-indicuion ln11 in view of anecdornl report<; of 
myocardial infart:rion and cerebral infarnion ir i-; be-.r 

//oc11m/1/Jilit1 (200 \), 9, I ·2 J 

,1voidcd in all rho-,e wi1h known <Hhcrosdcro'>i'>. Cm: 
'ihou ld alwnys he rnkcn afrer uc..e of DDi\ VP to 

prcvcnr flu id overload a 11d con-;cq uenr hyponarrae­
m ia, especially so when repeated doses a rc used. 
Weighing the parienl .rnd mcac;uring the pla-;1~1;1 
sodium during prolonged administration can rc;1ddy 
monitor rhis. Grear care mu ... r he raken with pcri- and 
po-.r-operarivc inrravenou ... fluid .... Some prefer nor m 
uc;e DDA VP in rho-;c lc-.c; rhan 2 yearc; old hccau..,c of 
rhc ri'>k of hyponarracmia and -.eizure-;, which i., 
increac;cd in infonr.., and )'Oung children . If it is used in 
thio; age group, it c;hould he uc;ed with camion a~1d 
ihcn wirh <.:lo'>e -;urvei llant:e, lluid resrricrion, avoid­
ance of hypon<nraemic solurionc.., and dos~ mo11iror­
ing of -;crum elccrrolyrco; aml urine ourpur for :H lca'il 
24 h after adminisrr;trion. l)l) f\ VP is nor conrra­
i ndit:a red in uncomplica red prcgna nc)' rho ugh Ii kc a.II 
drug'> it should be used wi1h caution. N'.> rcrarov,cn1c 
effect has been ob-;crvcd in animal'> and ire, prolonv,cd 
u<,e (at lower dosage) in diahete'> in-.ipidu<; hac; '>hown 
no ac.lvcrsc effccrs for 11101 her or fern-; . 

Tra11exa111ic acid 

Tm nexamic acid (Cyk loknpron®) is a srrucrural 
analogue of lr;inc, which hinds irrevcrsil~ly ~<>. ~ he 
lysine-binding sire<; on pla-;minogen, thus 1nh1b111ng_ 
hincling ro fibrin and 1hu.., rhe whole pro<.::"' of 
fihrinolysic; . Ir inhibits rhc narural degra~larion of 
fibrin and help:. m ... rnbilize dor~. In clecnvc proce­
dure.., ir is, rhcrcforc, likely ro be more effct:tive if 
given beforehand so rhar it ic; t:i rculating when fibrin 
is formed . The plasma half-life ic; 2 h. 

Anrifi hrinolyrit: agents a1-c of pa rticuhir hcncfir in 
the rrcanncnt of bleed ing from rhc gasrroinresrinal 
rracr, menorrhagi <l, cpi-;ra xi-; and orn l bleedi ng 
(including dental surgery) in paricnt'> with con­
genital and acquired coagularion disorder~. It t:an 
be given orally (I 5- 25 mg kg- 1 rds) or 111rr;1Vcn­
ously ( IO mg kg 1 rd ... ). Alrcrnarivcly, ir rnn be givcn 
a-. a mourhwa!>h ( 10 mL of a S'.X, solution four rimes 
a day) . The dose muo;r he reduced in paricnr'> with 
renal failure or impainnc111. 

Tranexamic acid c.. ho uld nor be used in as<;ociarion 
with FE.IBA or orher prorhromhin complex cont:cn­
rrnres becau<;e of rhe potential for throm hogcni<.:iry. 
In <.:onrrasr, ac.lminio;trarion of rranexamic acid may 
enhance rhe cffi<.:acy of recombinanr FVLl;l (Novo­
Seven). Trnncxami<.: acid o;hould nor ro be L1sed to 

rrear hacmaruria bct:aU\C of blood lmc; from rhc 
upper urinary tracr "' rhi.., can provoke painful clot 
rercnrion and even renal failure associarec.I wirh 
bilateral urcrcrit: ob-;truction . 
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<iide-cffe<.:r<; of rranexamic acid arc rare and mainly 
limited ro nau:.ca, diarrhoea or ahdo111 in:1 I pain. 
T ht•.,e <,y111pro111c.; arc usua lly as ... ociarcd wirh high 
do-;ec.;, and usuallr -;ub!>idc if rhc do-;c i., reduced. 
I lyporcmion is occasio1i.1 lly observed, rypica ll y afrc r 
rapid inrravenouc.; in fusion . 

U/n·i11 sl'tl!a11ts 

lkriplast I' Co111/nset (A11t•11tis l3£'/Jri11g) Thi~ fibrin 
!>ca L1 nr kir c.:omists of <1 via l of huma n fihrinogcn plus 
human FXlll eonneercd ro a d iluent vial eonraining 
bovine aprorinin '>olurion and a second vial of lwman 
rhrombin eonnec.: rcd ro a dil uent vial eoma ining 
c1 lei urn chloride '\ol u rion. The pb.,ma componcnr., 
an: pasteurized ;H 60 "C for 10 h. Aprorinin of 
bovine origin and calcium c.: hl ori de solurions <lrc :1lc.;o 
itH.: ludcd . This product doc\ nor have a licence. 

h/1ri11 Sca/11111 Kit (SN B'f:'i) Fibrin Sea lan t i., a mulri­
co111 ponc111 produc.:r co111 prising vials of human 
fibrinogen, human rhrombin, calcium chlori<.lc and 
T ris. The hu man fi brinogcn is a freeze-dried prepar­
;ll ion rh;ir nlc.;o conrain-; FXlll a nd librone<.:rin. Thi-; 
componenr is manufocrurcd from cryoprecipirare 
;111 d is su bjccrcd ro ~ol vcnr/dercrgcnr rre;rnncnr a11d 
a rcr111 i11a l, dry heat trcarmcnr at 80 °C for 72 h. 
Human rhro111hi11 i., a fn:eze-drit•d prcp;tr:irion mn­

nt1focru rcd from cryoprt·ci pi ra re \ L1pcrn:ir:111t plas111 :1 
by ion-cxd1a ngc ch rornatogra phy and is a l'\o su bjcc­
red to -;olvcnr/derergt·nr and dry hear rrearmenr ar 
80 °C fm 72 h. Thi ~ producr docs nor hn ve n lic.:encc. 

Tis:;ee/ (llaxter) Tio;-.ccl concenrrare conraim human 
f-i bri noge11, fib ronecri n, FXlll and plasminogcn. T wo 
concentrarions of human rhrombin arc im:luded i11 
rht· kir ro :1llow for either rapid (within 4 '>) or 
delayed (t1p ro 60 c.;) scrri11g o f rhe scala11 r depende11t 
0 11 rhe rypc of opcr:nivc procedure being performed. 
The kir <.:onrain-. bovine aprorini11. gorh the Tis~ecl 
and h uma 11 rh ro111bi11 c.:0111 ponenri; ;1 re <; Lf bjectcd ro 
vapour hearing. T hi" producr ha<; a lice11ce. 

(j,11ixi/ (0111rix) This is supplied •l!> :l kir co11rni n i11g 
rwo component<;: human rhrombin and lyophilized 
cryoprccipirare rich in borh fibrinogen and FX lll . 
The la rrcr :1lso conra ins rrnncxarn ic acid a~ ;l c lot 
\tahilizcr. The kit i-; a l~o \upplied wirh a double­
lx1rrcllcd ... yringe, '><> thar ir can be .,prayt·d on ro a 
surgical :1rca . Ir is onl y licensed for use in rhe <>e rring 
of liver -.urgcry. In view of reporrcd adverse reac­
tions, ir musr nor he used in any -;urgical procedure 
where ir could come inro c.:onrncr with the CS F or 
durn marer. T hi" product ha., a licence. 

Appendi x 3 

ht Evidcnn· oht.1111nl from m<·ra -.111.1ly'i\ of r;tmlomiz<·d 
n111trolkd tn.11, 

lh 

ll.1 

Ev1tk11u· oh1;1i1wd from .11 lca>t rnw ra11drn1111.<·d 
l:OIHmlk·d tria l 
Ev1d,·nn· 11ht.111wd fro111 .11 lca't <>tll' wcll-d,•,1wwd 
controlled '11111)' witho111 r;111Jo11111.11io11 

l lh Evitl.·11..:c oh1:11 11cd lro111 a t lea'1 01w o ther wdl-dc,ii.:n<:d 
<111;i-i -<·"1:p,·ri11wnra l 'rndy 

Ill 

IV 

l.v1dc11..:<: oht.iincJ from wdl-d<·,1µ11<·d non <''llCrimc111.1I 
lk,aiptin· ' 111di<'\, '111.:h "' L·o111p:1r:11ive '111din, 
corrcl:n iou '111dic' and t:•t,e-t.:0111 rol ~tu die' 
I.\ tdl'll<'c oht.1111<'<1 from l''l'>Crt LOlllllutt<:c r<·port~ 
or op111io11' .1ml/or di11i..:;1I <:Xpl·ri<·11..:,· 

o l l'l''I"'"''"" aut horiti<·' 

Rc..:0111111,·11d.11io11 (h:i-,·d 011 1\ l ICl'RJ 

1\ (<·vidcnce 
Incl' la, lh) 

lh·quirc' ;ti lc;hr one ramlo11111<·d 
<·0111mlkd tri;1I a' p.irt of rlw hmly 
111 litaa1111'l· of owr.111 ):OOd qua Iii)' 
:11\d CUll\l,[CllO:)' :tddrt''""l! 1hc 'l'l·t:ili..: 
r<:<:om111,·11d.11 ion 

II (n1d<:11<:c kvcl' Ila, ll<-<111irc' .1vail:1hili1)' of \\'ell co11d11c1cd 
lih aml 111 ) dini.-.11 '111di<'' but 110 r:1 11 don11n·d d ini.-:11 

t ri.11' 011 the 111piL· of rc..:01111nc11d.11io11 
(l·\ 1d,·1wt· l<·\d 1\1) Rcquin·, ,.,.,d,·n<·e from <''l:JXTt conu111n1·•· 

report' or opinion' :111d/or ..: li11ic1I 
c"pcric11l'c ol rc,1w<·1cd ;1111hori1i<''· 
lmlK.ltl'' .1l"c11<:c ol d1r,·t:rl) .1pplic1hk 
\lltdic' of ):OO<I qualll)' 
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