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COMMERCIAL IN CONFIDENCE

COMMITTEE ON SAFETY OF MEDICINES

OGLOBULTN PREPARATIONS

THE SAFETY OF Dda

BACKGROUND

In July 198% CSM(B) reviewed the Safety of Intravencus Immunoglobuling licensed
for use in the UK and advised that licence holders be asked to provide additional
information as followss«

B further data concerning the ability of the manufacturing process
to inactivate viruses

o, ongoing evidence of the safety in clinical we of the product

<. information regarding the company’s plans for screening of donors.

There are 5 licsnce holders - Miles, Biotest, Sandoz, Rabi-¥itrum and PR
Edinburgh. ALl have been asked to supply additional information and all Bave
indicated thelr willingness to do so, but so far mo new data have been receiyed
From any of them. '

In addition te the 5 licensed materials, intravencus immumoglobulin prepared
by BPL Elstree iz distributed wnder Crown Immndity. We understand that the
present method of manufacrure is the same a3 that used by PRC Edinburgh.

Following consideration of the intwavenous immuncglobuling, it was considered
appropriate that the sub-commitise bs asked to review the safsty of the
intramiscular prepavations and to endorse a recommndaticon that additional
safety data be regqidred for these preparations as well as for the ilntravenous
ONEs .

There ave 2 licensed products, prepaved by Kabl and by Jumno, and 2 unlicensed
products, distributed under Crown Privilege by BPL, Blstree and PFC, Sdinburgh.
although the Bdinburgh material is unlicensed, samples from each batch prepsved
are submitted to NIBSC. '

It was felt that it was now no longar the case to zsk manufactursrs what plans
they had to soveen donors for antibodies to HILV-IIL but to reguire that,

for all lmmmeglobulin preparations, individual donations of plasma should be
soveened using an ELISA test - the details of the test to be made available
to the licensing authority and to NIBSC. Indead, in November 198%, CSM(B)
remarked thate~

e Conndttee are anxdous that individwal domations for all blood
products should be scresened for BUIW-IIT from the carliest possible
dete, Manufacturers should be reguested to confipm that donations
are being screened and to provide informaticn sbout the nature of -
the soreening tests used.”®
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A Irkramuscular nvunoglobulins

Since early Noverber 1983, NIBSC has been s s sanples of
raceived by them under the batch release o e they
reported to the Licensing Authority that. m&xamsmlax immrealobulin From

both licence holders (Kabi and Immuno} had given a ms:.t:ive test for ant:ibcd.tes
o HRV-I111.

Thres batches of material ave involved, two from Kabi and one from Immumo.

211 were positive in 2 different ELISA tests, and were again positive when the
tests ware repeated. These results have been confirmed by Dmmunoblotbing. | The
two companies have been asked to state the sourve of the plasms used, and to -
give details of any screening carried out by them for antibodies to BTLV-IIT
{(nature of test, stage of mamufacturs when it was carvied out). .

Material from FEC, Binkurgh, scresned at the same time by the sare m
tests hag glven n&g&%&% results. Thus the present m@lﬂm is that of

4 possible sources of supply of intramuscular fmmmoglobulin 2 are pr

end produck which appear to have antibodies to HITA-ITT, ard have therefo

not been relased by NIBSC, one is profucing a ‘clean® final product, mm

the 4th case the final product has not been avellable for examinaticen.

<3 Iﬂm avenous munoglobuling _‘.v

E:matly one week after NIBSC had first commmicated thelr findings with - see. 3
intramuscular immunoglobulins Sandoz reported to us that retrovirus, . H
rorphologically indistinguishseble from BIIV-III, had been isclated from @ pe 5
at Morthwick Park. Soth patients bad been treated with intravenous zmmmg r}m:l i
prepared by Sandoz. i

The background to this report is complex, and the details need not be sntered ;
inte hers. Briefly both patients ave diagnosed as having conmon vardable
by@mﬁmﬁglmlmma,m at Northwick Park such patients ave beling scresned

for retrovirug as part of a ressavch progremme. Isolation of the virus resuld
from roubing screening in the course of this investigation. e

In one cage the link with Sandoglobulin is tenmueous. The patient has received:
a vaviety of treatments over meny vears. These have included intramuscular

gampaglobulin and plasma as well as intravernous bmmunoglobuling from Elstree

and Miles (Gamdmume) in addition to Sandoglobulin. Only 1 viral isolate has ;
been obtained, and subsequent attenpts to isclate the virus have been é
negative. It has been suggested that the first isclate may have been a i
laboratory contaminant, :

Tn the second case theploture is different. - Virus isolated on more than one
occasion is morphologieally identical to HITW-ITT although there ave soms §
differences in lmupoblotting patterns. The patiend dis-an 18 year old girl
who has o history of contact with high risk groups and whio hag received no
blood products other than Sandoglobulin.  Clindeally stg iz suffering from
AIDS, and the possibility that this might have been transmdtied by Earﬁtx;lobulm
cannot be axcluded. :

L Ao
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Batches of material recsived by the 2 patients have been traced and quarantined.
They will be tested for sntibody to BIIV-ILL, and attempts will be made to
isolate and culture virus. Ooher reciplents of these batches will be scrsened -
for HITV-IITI.

A 20 month old infant who recedved material from one of the suspect batches ig
reported to be suffering from AIDS. In this case, howewer, the mother is a
known heroin addict whose hushand is a drug pusher, and the discase may have.
been transmuitbed from her ¢o the infant, Purther information is awadted.

CURRENT POSTTION

ey

Whatever elge has emerged from the events of the last few wesks it is clear
that, certainly under present conditions of manufacture, there camnot be -
any confidence in the safety of immmeoglobulin mr&p&mtmm which have not beer

derived from individually screered plasma dopations.  Howsver an insistencs, -
that only 'donation tested' products be used could lsad to a tewporary ﬂzﬁﬁmﬂw
in ﬁmmiﬁmg adecuate supplies of material.

A, Intramuscular Tmeneglobalin

e FEC Sdinburoh will have material from individually sx

- donations by March/2pril 1986, The material mwmtly a«mzmm
iz from wmsorsened dorations bub sorsened plasma peols. Final.
matavial is also screened. L

SN R STRE MPCIE R 1 LR

- Dmane intend to issue only “donation tested” batches -afher
st January 1988.

- Kabi have been screening individual plasma donaticns since early
this year, bub we have no informstion on how long it will be befors
material prepeared exclusively fraw individually tested donetdions
will be available.

- BPL Blstree, on the basis of their current stocks of plaspe, will
not have materdal from individually tested donations for 18 months
to 2 years. Curvent maievial iz from screened plasma pools..
Fipal material is also scoreened.

b Intravenons Imwreglobulin

- Miles material is nobt, at present, being relsassed by NIBSC
because the strucuture and functional integrity of the molecule
ig in dowbt., It is now known when material prepared sxclusively
frem individually tested donations will be available, but in any
case the company has obviously got more than one problem to

’ sort outl,

- Bictest have besn screening individual donations since July 1985 -
ard expect to have material prepared exclusively from these
sources by January 1986. They also screen plasme pools for
antibody to BTIN-IIY. :

Sk
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- Rabi material has not yet been launched on the UK mexket. It
is not known how long it will be before thev can supply
material esclusively from individually tested plasme domations,
although they have bsen scresndng individually plasma dorations,
sines mly 1985,

o= Sandos wxm have material frem m@mmdmlly scresred plasms
denations by Merch/Bpril 1%@, C Currer mtm:m}; haﬁ m@: Ty
subjected to any scores

- PR Blinburgh will have mﬁ&mﬁﬁl from ixﬂiv:idmlly screened
donations by March/Bpril 1986, Current material is from”
screened plasmwa pools. Final material is also screened.

- BPL FElstres on the basis of their current stocks of plaswa,
will not have material from inddvidually tested donations for
18 monthe to 2 yvears. Curverd mstevial-is from ﬁm@m giam*
pools.  Final satecial is a"&% m@m@ﬂ . .

SUMMARY
In the light of recent events it may be appropriate that anly those imem

praparations made from individeally scrsened plasma donations should be m:m:ﬁ
In the short term this could cause a supply Droblem.

BY Jarmary 1386 we enpect to have ab least one source of lobr
imrunoglcbulin and one source of intravenous- imwunoglobulin pr
individually screened plasma donations, By March/Bpril 1986 abs
additional source of intramusoular frmuneglobolin and two additdonal
of dintravenous fomunogiobulin should be available.

In the event of a shortfall of meterial in the first fow months ¢ ' )
would be to allow the use of meterial where the plasma pml has bwﬁ B
Another would ke to restvict the use of material to certain very gerious
climical situtationg. It is possible that a combination of thege cptions
will have to be considered, and expect guidance is required.

SPECIFIC IMMINOGLOBULING

With the excsption of Hunotet, an antitetanus immunoglobulin prepared by
I and marketed by Welloome, the netional requirement for the various
specific munoglobuling is meb by PRC, Edlinbuwegh and BPL, Fstres who
marufacture and distribute these preparations under Crown Privilege.
Chwicualy the same regquivemsnts nust apply to these products, le individually
scrasned plasm donations and provision or protocols and saaples to NIBSC, anpd
ideally all menufacturers showld alse be licence holders.

1. Mo imewmeglobulin pragmmmms should be used other than those made
From plagme where individusl donations MWba@n m@m&ﬁ fm arbibodies
o BAIIT {and for HBsbg). e

2. Details of the nature and ﬁaﬁﬁtﬁﬁiﬁ? of the mra&mmg tost used
should be provided.
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3. In the event of a shortfall of material prepared from individually
screened plasma donations, consideration shoud be given to

A. restricting the we of the material toosrtain serious
clindecal situations

. allowing some use of meterial prepsred from screened plasims
DOGLS

4. Data should be prwiziec‘i on the abxlmty of the mnufawt:umng provess
£ inactivate viruses.

5. Evidence should he provided of the safety of tha product in clindcal
VB .

APPENDICIES
1. Intramuscular immnogliobuling (NIBSC paperd.
2. Intraverncus immncglobuling {Secretariat paper).
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Comment, on the safebty of hupan lsmunsglobulin nroducts

intended for intramuscalar use

Introduction

Although thers has recently been considerable a@na@rnlavax
the transmission of viral infection by intravenous a&mimigw
tration of human immunoglobulin preparations whiah are
prepared specifically for intravenous use, 'intramuscular’
products have an outstanding safety record.. The principal
problem assocliated with intravencous immunoglobulin Qrégaxm
ations hag been incidences of raised liver enzvymes which ar@?L_?E
Cdirectly attributable to use of intravesnous IgG products

{Ochs et al. 1985 Lancet I, 4C04; Leon et al. 1984 Landet I,

FgR

1062). Some of these patients werse subseguently diav
as having suffered from non A ~ non B hepatitis. To @ate

thera are no reports of transmission of HTLV-IIXI/LAV

injection by either intramuscular or intravenous immupngw

globulin preparations.

This paper briefly reviews the safsty aspects of human T

immunoglobulin prepared for intramuscular use.

Rt o S

ki £

Human immunogliobulin products intended for intramuscular

use 4
At present four intramusgular immunoglobulin products are
used routinely in the UK., Two of these, which are made by

Rabivitrum {Rabiglobulin} and Immuno (Gammabulin) are

Wi

licensed (PLR and PL respectively) and subiect to the batch - %

valease procedure involving evaluation of samples and

protocols at NIRSC.

R R b =g Q:n::
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The obher twe products, which are produced by the Scottish
BPL and BPL Elstree are issusd under {rown Privilag& and are
thersfore not subject to the Batch Release process. However
gamples and protocols of the Scotiish BPL immunoglobulin are
routinely sent o NIBSC, and are subjected to the same
testing as-the licensed products. Aalthough samples and
protocols of the BPL Elstree material have in the past been

gent to NIBSC, none have been submitted since april 1982.

311 human immunoglobulin products intended for intramuscular
or intravenous use are prepared using the Cohn (coold
athanoll fracticnation technigue or modifications mf this
procedure (Hein st al. 1985 Lancet i, 405). Intravenous
prmﬁmcﬁsvaxe normally further purifised or treated to reduce
immunoglobulin &qgr&g&ﬁ@ﬁp’Qr&kﬁiliﬁﬁﬁiﬁ activator and/or
gther impurities. Intramuscular IgG preparations are not
usuallyvﬁmhj@cﬁeﬁ to further processing after cold esthanol

fractionation; they are all essentially Cobn II fracticons.

Cliniecal indicabions for use of intramuscular immunoglobe
uling includes the treatment of primary immunodeficiency

{hypogammaglobulinasmial, severs bacterial infections and
burng, The preparations are also used for prophylaxis of

hepatitis P, measles and rubella.

Bateh relasse of immunoglobulin preoducts intended for

intramuscular use

Samples submizted to NWIBSE are tested oo sstablish puvivy,
identity, sterility, antibody content agalnst viruses and
bacteria, antiboedy dependant complement fixation, and

RTLABH
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pyrogenicity. The ﬁalimwing spacific tests are a@pii@&;v

ilﬁ-hﬁsay of human YIg4 by single radial ilmmuncdiffusion
using monoclonal antibodies.

{2) Immuncelectrophorasis,

{3) 508 polyacrylamide gel electrophoresis run undser
reducing and non-reducing conditions and alsc immuno-
blotting using monoclonal antibodies.

{4} Sterility.

{3) pyrogenicity (using limulus amoebocyte lysatal.

{6} Testing for the presence of hepatitis B surface a&tigén
[IRMAS . |

{7} Assay of prekallikrein activator.

(8} Bstimation of antibodies against:
{1} Polic wvirus (viral nsutralization}
{ii) Rubella (single radial haemolysis)

{iii) Measles { 7 ” T ]

{iv) Hepatitis B virus (IRMA)
{v) Tetanus toxin (ELISA)
{vi} Diptheria toxin {(ELISA}
{vii}) Tests for the presence of antibodies to 1AUKHTLVQIEK

{BLISA, Immunoblottingl.

211 batches submitted for evaluation at NIBSC have been

found to comply with license specifications in terms of
burity, potency and biological function as claimed in the
specification by tlre manufacturer. This contrasts with some-
intravencous immunoglobulin preparations and is probably dus
to the relatively simple manufacturing procedurse, which '
produces little altsration of the "native' immunoglobulin

structtare,

VT LABH 5
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safety of intramugscular immunoglobulinp

problems associated with the use of human immunoglobulin
preparvations can be divided into two principal groups, ie
the oceurrence of adverse reactions and the transmisgsion of

viral agenis.

a) Adverse reactions

It is well documented that adverse reactions do oceur follow-
ing indection of human immuncoglobulin and such reactions,
which can be severe, are of the anaphylactic or anaphylac~
told type. These adversse reactions have been attributed
tantatively to immunoglobulin aggregates present in the
preparations, allergic reactions to preservatives,
production of antibodies by the recipient to Igd or subtypes
of other immunoglobuling present in ﬁﬁe pregarations, or
possibly to PREA, which is present in high levels in some but
not all preparations {(Shemin 1968, JaMa 203, 113; Kamme et
al. 1966, Acta. Med. Scand. 179, 6§79; Kleinman & Weksler
1973, J. Paediatrics 83, 827; Lederman & Winkelstein 1985

Medicine €4, 1435).

such reactions often cocur 1f fwmunoglobulin preparations
intended for intramuscular use are injected intravenously
and this has been interpreted to suggsst that procedurss
used to further purify or modify Cohn fraction Il as used
Eor gz@&ﬁmtimﬁ of intravencus lmmuncoglobalin help bo
eiliminate or reduce such adverse ai&é effects. Advarse
reactions occur mainly in patlients being treated fou
hypogammaglobulinaemia and this may reflect the relatively

large doses used for this indicacion. Pain associated wich

CTLARE <Y
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admxnmgﬁr&txmm of guch largs vwlmmeﬁ can also m@ pfmbl&wmﬂm
ical iﬁ_ﬁ%wh patients, {(Boothill, 1971 is Hypogammaglobulin-
aamia in the UK, MRC special E%ﬁmxﬁ.ﬁﬂfi@ﬁ Mo 310 plds)y, and
intravencus immuncglobulin is uéua&l? pxafaﬁf@ﬁ;fmx hhié

CaRgon.,

Pransmission of viral diseases

Human immunoglobulin preparations intended far inﬁyammﬁmular

use bave an outstanding aaﬁaty r&mmrd fagarﬁmmg ﬁranamiaﬁxmﬁ o

of viral agants {Iwarson gt al. L9835, Transfua&mn 253 &ﬁw

Gerety & Aronson 1982 Tranfusion 22, 347). For axamg§%~‘V

Kabiglobulin has bsen licensed in the UK gince 1873 and

there has been no reported incidencs of transmission

viral disease. However it has been shown using chinpd
that it is possible in rare instances to transmit hepatitis

8 using human immunoglobulin (Tabor & Gerrsty 1979,

ii, 12%3). There 18 alsc & singles report of tran&mix%&gm of
non A -~ non B hepatitis by Anti-D (Rho) immunoglobulin
prepared frowm the sera of Jdonors who had been immunized with
srvthrooytes from an individual affected with tﬁ& disease
{Renger et al. 1981, 2. Aerztl Fortbild 785, 894). There is
no description of thé procedurel(s) Qﬁéd to purify this 1
immunoglobalin, This report has probably little relevance

to immunoglobulin products used in the UK,

In general it can be assumed thab the xnﬁr&mus&mlat @mwﬁ&atﬁ

l&@@ﬁﬁ%ﬁ in the UK ars unlxk&ly to cause viral dib%&%&ﬁ»f
. o X :
This safety rsoord contragts thh “h&t mﬁ xntrav@m@mw immiing - i

globulin where transmission of nmn A - m@n B ﬁ@patxtxﬁ ig

R

now a known potegntial hazard, As p:@dumtxmn @E meh amtr&w

TLABH S
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2] A

muscular and intravenous immunoglobulins initially lavolves
fractionation using cold ethanol {as Cohn fraction II}, this
conflicting record of transmission of non A - non B
hepatitis is difficult to explaln, It is possible that the
intravenous route i advantageous for viral infection or
that viral contamination of immunoglobulin preparations
securred during the post Cohn fractionation procedures used
in the preparation of intravenous immunoglobulin, or that
the manufacturer did not £ollow the Cohn type procedure.
Intramuscular immunoglobulin preparations are known to

contain anti~ hepatitis B antibodies and this fact together

"with the nature of the fracticnation procedure used would

suggest that risk of hepatitis B infecticon is very low with

such materials.

%@ date there have bsen no reports of casges of AIDE trans-
mission attributable to human immunoglobulin preparations.
Howaver the potential risk of such infectlion has rasultad in
discussion in the medical literature {(Rane & Gelko 1984,
JaMa 2%2, 1057). also antibodies to LAV/HTLYV~III have been
found in & Serman intramuscunlar lmmuncglobulin preparation
high in antibodies against hepatitis B virus {'gawma protect
hepatitis’ - Biotest Pharmal, although an intravencus immuno-
globulin preparation {(Intraglobin) produced by the same
manufacturer d4id not contain such antibodies (Tedder et al.
198%, Lancet i, 815, It has been reportad that the cold
gthanol fractionation process used Lo prepare intramuigscular
immunoglebulin causes inactivation of LAV/HTLV-IIL (Spire et
al. 1984, Lancetr L1, 8%9). Investigation ﬁmﬁaﬁrﬂing the

inactivation of LAV/HTLY~III by such procedures are in

LY
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progress ab NIREC,

Concluglions

The preparations of human immunoglobulin intended fovr
intramuscular use which are licdensed in the UR are zafe-
products when used as intended. Serious adverse reactions
may occur with patients suffering from hygwqamm&élahuifﬁwﬁf

aemia, and in these cases the use of intravenous immunos -’

globuling may be preferred,

wha risk of transmisgion of viral disease is minimal..« In

thig context it ig sssential that manmfactmx&r&‘ﬁmﬁ@@§*&&&“‘f

individual plasma donations and product batchas for ﬁﬁ@ﬂﬁfﬁ'ﬁ*‘

3
3

absence of hepatitis B surface antigen and evidence af

infection with LAV/RTLV-III wirus.

It is recommended that manufacturers provide detailed
information in licence applications and manufacturing
protocols for individual production batches, confirming that
soreening of individual donors for LAV/HTLV-~III is under<
raken and detailed information on the nature and sensitivity

of the screening tests used,

Tests for antibeody to LAV/HTLV-IXI virus are routinely
carried out at NIBSC on all batches of immunoglobulins ™ '

submitted For batbtch releasse purpoeses.

§

¥ 1 LR~
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NOT FOR PUBLICATION
COMMERCIAL IN CONFIDERCE
COMMITTEE ON SAPETY OF MEDICINES

SAFETY OF INTRAVENOUS IMMUNOGLOBULING

fuman Izmunogleobulin preparations for intramuscular adwinistration
have & long history of safety in clinical use and when, more
recently, preparations for intravenous use became available,

there zeemed no reason to suppose that they would be any less

safe,

Since January 1984, four intravenousg preparations have been
licenzed in the UK, and PL applications for a further fwo
products are pending. In addition, human i.v. i{mmunoglobulin is
mnanufactured and distributed under Crown lmwmunity by B.P. L.
Elstreg. )

s

Hanufackurey Product Licensing Position

“an

Miles Laboratoriss | Gamimune Granted 16/1/84
PL OOR5/0104

Biotest Pharnm, Intragliobin Grantad 22/6/84
BL 4300/0002

Sandoz Sandoglobulin Granted 13/11/84
FL 0l0L1/0181-2

Rabi-v¥itrum Gammonativ Granted 18/2/8%
PL OOZ22/0058

BPL Elsitree i.v. Immuonoglobulin pistributed under
type GGV Crown Immunity
PFC Edinburgh Human Immunoglobulin rending

PL 3473/00Q11

Tmmune Endobulin Pending
BL 0215 /0023

1y
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atravenous ilmmunoglobulin like intramuscular immunoglobulin is
prapared by cold sthanel f£ractiomation of pooled plasma. The Cohn
fraction IT iz then trsated to make Lt suitabls for i.v. administration
It was widaly believed that Cohn fractionation of plasma was

capable of inactivating virus. The first indicavion that this
might not always be the case came with 2 report from BPLY that 12
patients treated with their i.v. preparstion had all ﬁ@v&l&g@&
nen A non 8 {NANB) hepatitis. Corvespondence in the Lancet

suggested that there might now be a case for incorporating into.
the procegs a step capable of inactivating hepatdtis viruses and
HTLV=III, while a leading article in the same journals noted the
ginding of American worksrs that blood donors with a ralsed searus
ALT are more likely to transmit non A non B hepatitis than are
these with normal transaminases. They estimated that eslimination
of donations with an ALT greater than 60 units would prevent

29% of transfusiocn NANB heg&twtxs with loss of mnly 1. 6% of
donations,

There has now been another published report? of NANB hepatitis
oeeurring in 7716 patisnts trsated with the Hyland {Travencl)
material. There 18 a further (unpubiished) raport of NANB hepatitis
in some patients treatsd with the Kabi preparation, 'Gamawnativ’,

but no details are available.

In view of these reports it seems timely fo stop and take & critiewd
look at the products already available in the UR and at thile fox
which licencs applications are pending: to consider, particulacslw
with regard to HEBY, HTLV-IIZ and NANB virus,

L. the acceptability of the starting material

2. gvidence of virus inactivation during the prepayrsgion
' of the products

3. avidence of clinical safety with respect to traz
of viral infection.

Acosptability of the starting materisl essentially means screening of
individual donors. At the mement all are screened for HBshg, and

it is intended that all should be scoresned for presence of BTLV-LII
antibodies as soon as a reliable test is available. Licence holders ’
and applicants should be asked to confirm that this will be the case. H

There is no screening test for NANE, but in the light of the
American findings it scems desirable to sliminate donations from
subdects with a raised serum ALT. This night not be sasy to
achieve sinces not all labovatories have ths facllities for dolng
ALT estimations, but it is worth suggesting.

Evidence of virus inactivation during manufacture

A variety of methods 15 used to render Cohn fractiom IT :
immuneglobulin suitable for intravenous use. . ]
Fach manufactursr should vrovide evidence that his procedure

is also capable of inactivating viruses.

Evidence of clinical safety

Ultimately the svidence of safety must be provided by adsquats

follow-up of patients. For monitoring of liver function by ALY, timing

of samples is important, and BPL ragard a pre-gsample, 1 week @wﬁtf .
and subsegquently fortnightly up to 16 wesks as the minimum acceptable 4
for MANB follow-up. For Hepatitis 8 and BTLV-III longer ﬁﬂil@%mu@ is
reguired {8 minimum of 6~12 m@nﬁhﬁ)@

ig,%,&’
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UR PRODUCTS: EVIDENCE OF SAFETY

Evidence of Evidence of
viral inactivation clinical

Pxédumt % Procedurs
4 by procedure used safaty

4 Gapimuné . - Raduction by Mons provided §6 patients
{Miles) . ddthiothreitol - ‘ followed up
' « Blkylation with ’ ' o ) - for -5
lodocetamide ' years. No
' details given

Intraglobin - Acetylation with ! None provided - 28 volune
{Riotest) Bepropicolactone  bub iz known LeRrs
(to be effective followed up

: i at I-waek
intervals
Eor 3% weeks.
- - Data on large
: . SO - numbsrs of
children, in
some GAS®Z uUp
to & vesrs

ﬁanﬁmglmﬁmlin = Limited pepsin None provided but = Reveral bun-
{Sandoz) digestion at is known to be red patlents
; P84 ' affective treatdd

! . X
Gammonativ i = Adsorption on Hone providad = 4¢3 patients
{Fabivitzumi DEAE Sephadex treated for u
- to 9 months

" Endobulin PEG precipitation NHone provided 18 patients
{Tmmuno} ' i followed up for
. average of 14
months. Monitor
ing included
agtimates of
livaer enzyme
lovals bhefore
and after each
infusion

P
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Produst -

!
§

Procedure

Bvidence of
viral
inackivation

Evidencs of
clinical
safaty

Human Iomunge
globulin (PR,
Edinburghy

Limited pepsin
digestion at
pﬁ@ o a

Hons- provided
but dig known-

ko be effece
‘ tiv& ‘

‘ NANB hepatitis.and ne

No voluntesri{Sy or.
patient (28] devels
elinical or labora—
tory, features of *

changes in Hepatitd
B zarology accurred
during follow-up af:
£=9 mmmthwm -

i.v. lomong-
globulin
typs GGV
{BPL Blstrae)
- prasgent
mathod

Same method

. used as at . .
| 'pFe¢ Edinburgh

1o, Immunge’

globulin type

TE-{BBL

Elstores)

- Earmer
method

Gal Eiltra-
tion

{ Saphadex
G28}

in lﬁd@atiﬁﬁx§y

PO TR F AR

$
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From the table, it is clear that none of the manufacturers hag pxmvigﬁgﬁg

avidence of the ability of the provedurs to inactivats viruses.

Howevar

pepsin digestion and treatment with B propiclactone are both hnown ko ﬁﬁ'ﬁﬁﬁ

There is adequats supporting evidenca for only 3 licensed or'licence §@nﬁmmg

products

- Human lmmunoglobulin (PFE, Edinburgh)
- gandoglobin {(Sandoz)
= Intraglobin {(Biotest)

Manufacturers of the other I products have nobt provided evidence of wiral

inactivation by the process used nor of safety in c¢linical use, and they

should be reguired to do 80
-~ Gamimune {(Miles

- Gammonativ (Xabi-Vitzum)

- Endobulin §Immun@}

Endobulin is not licensed but the othdr 2 products are, and it ig ﬁﬂgg%ﬁt&@ﬁ
that, in the first instasce, an informal appreach be made to Miles and to- v,

Rabi~¥itrum teo ask thswm Lo aupply the necessary mnﬁmrmatxmm . ',3 ; .‘§

|G
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P.F.C. Edinburgh has provided an inteérvesting and useful pre-publication
dosument , and BPL has provided copies of the protocols used for
Eollow=-up of haemophiliacs, and which could be modified for follow-up
of patients receiving i.v, lmmunoglobulin. Unfortunately neither of
thege Jdocuments wasz available in time to be absiracted in the papsr,
and they are attached as appendices 1 and 2 respectively. A copy

of & ‘pre~draft draft' of FOA requirements for Immunoglobulins

is also atbached,

Index of Appendices

Appendix 1 Paper from PFC, Edinburgh

Appendix 2 Protocels for clinical follow-up gtudies, from
© BPL, Elstree ‘

Ay?&ndix 3 o praft of FDA reguirements for immunogleobulias
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THE BISE A MR TIYITY ASSGL

- A GENEBAL OVERVIEW

ALL plasms pools used for the manufacture of therspeutic bleod products
are lisble to be contaminated with 2 range of virusss. From experlesce,
the most significant of these are Hepatitis B virus., Hepatitis Nena-A
Non-8 vivusf{es) (NAMB), HTLVIIB{LAV}.

Cartain Mumsn  bdlood produsts have 2 high probability of viral
transmission and, for axsmple, 16801 of hosmophiliscs sxpused 0 uaheated
FVII1 for the first time are 1iable to develop NAKE hepatitis’ T

contrast, Lntrsmuscular immunsglobuling menufactursd, by cold-sthanel
{Cohn) fracticonstion nhave a3n gxeellent safety record with, to dais,
st recorded cases of AIDS trensmizsion (WHO Expert Committee - vepovries
By A, Juckerman a2t Symposium on AIDS In Slood Tramsfusios, 18h April
19851 and vary feow reported casss of Hepatitis trassmissios {3-93.

Tne impressive szfety record of intramuscular immunoglobulin 16% to the

nebist that lgf manufsctured oy cold-ethanel fractionation is inferently
sate, This conclusion haes veguired modifisatise in the light of rescemt

reports af Hea-A, Hos«§ hepatitis transmissiom by inCTIVeNDUS
immunoglobulin mr@ﬁga?s gx&gar@g by thres different manufacturers, thése
baing EPL (Elstree) , Hyland ang Kabl {(kKamson, L.A. ang Bdorkander,

J, personsl commualication}. There L3, howsver, nd¢ svidengs thHas
sgministration of irsmunoglobulin products by the intrsvenocus rauts i
inhereatly infective. In this brisf paper, an goverview will be given of
faoters which are likaly to contribute to the menufactury and vallidation
of 3 safe Lntravencus proguct.

ALTORS NIRRT BUT]

As statsd above, 2Ll plazms pools used in the manufacture of Binod
products ave Likely to ceafain viral coatamination, the infectivity of
intravenosus Lemunoglobulin devived from contaminated plasmy is likely te
depsnd  on the intsrazctions of seversl diffesrent factors. These faphors
arars

2.9 Plasms Quality

¥iral inactivation procedures rarely give absolute assursnceg that
ne infective virus will survive. For example, it has besn shown
that pasteurisation of humsn aldumin by heating at 8 % for 18
Bours will insectivate no wores than 18 chimpanzes infective dosas

¢

of Hepatitis B wirus ¢ . Thersfors, the plasme pools wsed im  ths

manufacture of blosd products should contais the lowest possible
lwvels of virzl contaminstion, and so minimise the demands o any
inactivation BTOCHEEEE, including ngutralisation by specidig
antibodies im the plasma pool. the lavel of viral contaminstiecn
is likely to depend on @ nusber of fastoprs:-

B
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ﬁﬁtﬁ.? Exelueion 04 Potantizliy Infective Domatiss

The mosdt gfficient mesns of excluging infective domations
L8 by the wse of ssssys for speclific mavrkers of peteatial
infectivity. We  believe that skl input plasewd must  be
tegbad fay HEésdg by the mead senszitive . "thirg
generziion® azsay sethads  availables.  Bxcleglow - of
HYLYIIT .antibeody peositive donstions woyld slee  be
desirable once the teghnology has bees validated

The exclusion of some infective donations can ‘slse be
schisved by pevsusding doncrsz in "high-visk™ ecatugeriss,
pareioulariy homosexuals snd inbravencus drug abusers. »
that they should not donsts. This exclusing ' process.
should be mandatery. . . ' i % AR

»

£ . hes . buen demonstrated o thet plasme pooly . from
unpaig valuntesr . donoers - are ., genervally @@*-J&”
infectivily than pools devived from gaid desersw

Eractionation Technoleay ' L

Tas  use o¢ cold-sthanel fractionsztian could,. sotsstizlly, !
combributs Lo product safely I8 2z numbsr of ways. :

To2.t Eragtionsgl Seemavsvien of Yivpl Caedtamd

¥irsl contamingnts msy D¢ preferentially fractionstas i”?gmgg
stmey gprotein fractions. PFor example, thare is gzyviderncs

that H8sag i3 not fractionated iate Cohn Fractienm 1% to any
shgnificant swiaat. ’

2.2.2 QJirssi.lnastivetign By Contact With Ermgnel

Alconol insctivates viruses with 8 lipid sovelape: &

recanl @xam?iﬂ af this . ohenomsnch was rsported -~ By
Spire et al .owive found. that 197 sthanel rapidly

jnsctivatad HTLYIIT on exposurs ad  room Lonperalure.
Eihenel concentrations sbove thds value are routimely uaed
in the manufacbure of losuscglobulis preparationg  aad,
daspits  the use of lowsr tomperatures ia the fractionstiea
SrocNss, there 13 82831l vessos o Lellieve Shut  some
insctivation of lipid-enveloped viruses will oceour.

In visw of these comments, Lt seems reasonable %0  expect that
protein ssparation procadures should follew established cold-
sthansd methodaloglies  for She {selatien ¢f the Ig8 #Frectiaenm,
until furcher iadormation om  the. conseguences. of albernative
methods iy zvarlable. e : . ‘

P
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aftmr frazetionstion, &0 Ig6 preparstion is gensrated which 8%ill
contains significant levels of ethenol.  This muzt be vemoved and
sther ¥finishing 2teps mey als2 be necossary Lo gensrate & product

im its  ¢insl formulatien. The poatentlial virucddal impact af

typical finishing technologies can be assessad as Follows:-

20351 ¢
tn  the manufacturs of imtramuscular immunoglobulin, &
freege-drying step is normally employsd for the ramoval
of wsthznol from the Igf solutions. Ssrum oF albumin
solutions of similsr protsis concemtration ars kaown ;%*
stabilise viruses during Sresis-drying speratisng 7,
Howevsr, the initizl gresence 9F sthanel may result in a
significant degres of wviral inactivation during the
. Frees~drying procsdurs.
2.3.%
2.3.2.1
in intrzvenous immuseglobulin manufacture,
sthanol L3 removsd under conditions designed o
preveat the farmadion af sggregated
ivmunoglobulin,
Typicslly, sthansl removal may be by
i Freeze~-drying in the pressacs 13
sugar stabilissrs.
1. ﬁéa?iltratiaﬁ,
Lii. B8l filtratiom chromsiography.
It swems improbable that any of thess
technigues will lead s any significant
degree of viral insctivation.
2.3.2.2

The manufscture of intravenous iwmmuwnoglobulin
usually idnvelves furthar grocsssing 6  reduce
the Jlevel of spontinecus anti-complementalry
getivity and of vasoactive enzymes. Ssversl
af ths tachaigues used 3% this stage have
recognised or potential virucidal zetivity,

and  thegss are listed below. faterences &re:

given where the stage is ¥nows Lo be virwcidal.

%, #aduetion and Alkylatiown,

2o d
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[+ 38 Reguction zmg ﬁu&@ﬂ@ngziaﬁa
€. Zmta-propiolactons ang wiitraviolet
ixr&ﬁ@mﬁi@m

*

4.  Acid treatment. (pHe.0)'7,
8. Complats éxé%s@@y&iggggiﬁg plasmin,

Tfy T Limdced L o9r ¢ & yrutan&ysis u$£u;

"7 pepsinTat low Pamg% ?{

LT I

1t is believed g&at she of the thres progusts
krown  te  have,, transmitied: NANE - Hepatibis-
received ng furtherm %?%&%ﬂﬁﬁt»?ﬁkkﬁwxﬁﬁ gthang
removal  (by §@£xfi&%$&ﬁxﬁﬁ shrossbogdaphy} Al
= that ion-exchangs ChIUmatograpRy wagk . dsed . iﬁ
the  further trestment of the: other ?
R e myaﬁuats, . Inus,. nons. of these p etE’ werE
T T pibjected b A ?ﬁﬁﬁgﬁi&&ﬁ virueddsd: . #gmisaxa"”

procedure.,
2.4

Sood Menufacturing Prazotice  is of vizal impords

manufacturing procesaes. GHME  Jallurs could

infeekivity in twe ways.

2.4.1 Feilure t& prepsrly <carry oul  the -effeutin®
virucigal stage of 3 manufscturing proceds.

2k, 2 Cross contamination due to Fsilure Lo somgeetly
sanitise sauipment used in the manufacture of othey
 Batchey of Rlood produst. OF particulsr ggnoerws
“sre squipment aad meterials which are diffisull
4] sterilise [sg chroms Sogranhy gels} ang
items 2u8€hH 35 froeeus~drisrs which 2rs ussd i the
mEnufacture of othey blood producsts, sush as FYILL,
whieh CALYTY 2 nigh risk o vizsd
contaminstion,

BN L 1) ASSESSHMENTS OF PROGUCT SAFET

Hewing chosen 3 technology which is bpelisved %o be safse, 1% 1s necesssry
for 3 manufacturer to demonsivele Lhat he sxpected degrss of safely is
schisves. The best messury of 2afebty s By infuzien ints patisnts with
careful cliaiexl fallow-up {see sestion 4}, Twe othay wmethods are
availadle for product evalustion, ad fellows:- }

%

3.

. A%

Since NAME and Repatitis § virusss cannoet be culbtured im vitrs, H
the chimpanzes infecbivity medeld’ hey bess. adoptad. for & renges of
products in  order o demonstrate that produsts sre . safe o
processes effective. Whiled - sushefstudies: have~ Bewns oF value
tarosughout ! ‘ ‘ '

3

Landihata

»Zﬂw,zmh ’ )
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throughout the development of the ¥ractionation industry. & numbey
of disadvsantzges have come to De sssociated with this approach.

31,1 The vzlue of information from chimpanzes studies is
pacertaln as 3¢ least one report is avallabls of a blood
product - {FYIIZ, Hyland}l which was found ¢o be naes-

“infective in ehimpanzee atudies®V L. leiie o nas caused
NANE hepatitiz os clinical  evalustion {Hannuweed,
perscnal communication].

3.1.2 The chimpanZes ls a3n endangered speciss. This seversly
1imits ¢the svailability of suitabls animals for osroper
scientific s LUy and sxpsrimenis are insvitably
compromised by lsck of data.

3.1.3 gasults take 3 long time o acoumulate. & typical
sxpariment must run for 13 months before & grocedurs can
we declarsd “non-infective® on the busis of champanyes
studies. '

3.2 feyitrs ¥irsl Inzcetivation Modsis

fn vitro models have Ehs sdventage of being rapld and relstively
cheap. They ars, howsver, of restrictsd value ag they are
Limiced to the investigation of wviruses whicdh can be culiurad.
Meverthelsss, they <o have some wvalue in evaluating manufacturing
procedures for the following ressons:-

3.23.1 They can confirm the general virucddal sctivity of 2 procesy
sten or &n enlire manufagluring grocadurs.

3.2.8 They can be used Lty avaluate the relative performssnce of
ziternative manufzoturing proceduras.,

3.8.3 They can be used to evaluates the likely effect of minar
or major changes in @& manufacturing procedursy,

Thers 33 thevgfore a role fov this type of sdudy sng there is &
continuing proagramme of work on ihis topic 3% ihe BEQ,

Thare 4§35 no simpls formula for defining suitasble clinicsl studiss which
unagquivoeslly demonstrate proguct safely, The intsrpretation of
glinidcal ¢rial ressulte may be hampared by low patient numbers and
previous esxpesure o other blood products. Such constraints emphasise
the need for dsatailed prospsctive patient followwup and interpretation
af clinicsl data.

Thus, whilst it is not sppropriate to proposs @ sniversal cliniesl erial
dasign ad the pressnt time, guidelines may b constructed which taker
scoount of potential risk of product infectivity and defined aress of
produst applicstion. 1¢ is suggested that for hypogammaglobulinaemia, a
minimum of 20 patients should te followed up over 3 period of six months
sachf

2.3
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Cphen Lt sswms seesible and good ethisal praetice, in trialling 3 sew

gach,.. It would be expectsd that 3 minimum of five different product
lots would oe iscludes iy She svelusiion., Trial patiemts showld have no
pre-existing markers of infecilon determined over & suitable pericd

pefared :
mgfore compshoemeat of ohe trial. I pisk of produst infectivity exists

progust, tovminimise petient exposure, consistent with snguisition of
sufficient interpretable sclentific data.

‘Critetia Ffor issasamant of infeétion in patients reguires definition,

Following the firsht lofusics., patisntsy sbould Do mealitnTsy far at
lasss  six months  for sgpproprists markers of Hepatitls § infsctiom
{HBsAg, MBsal, HBsAR). The latier two marvers are unlikely to
appear In hypogammaglobulinsemic patisnts.

. Samples should be takew 3t spproximetely meathly intervals.

Liver function tests {eisher ALT or AST! are the accephted matAga
for the gstection of HAME hepatitis. Infoctiviby is imdicated By
slevatsed ALT or AST levels {2.0 times upper mormel limitivover
consecublive moathly samples, in bhe zbssncs of obhasp i % ﬁ§@ﬁ§§
of slsvated liver enzymes. :

Follow-un should e foer 8 durstion of six months port im§%ﬁ$ﬁﬁ%
Pre-infusion patterms of ALY or AST lsvels ars odwarly af
significance im sugh & stugy siace transzisnt spisodes oF Repatitis
may hled il withich  2r8 not product  related  ang mEy swedd fy
interpretstion  of post infusiom followeupd mexsurssents,

The reperied Lacidents of MANE dHepatilis transmission have ~§W@ﬂ
uneguivecal, Involving sustadined slevetions of ALY or 437 levsls.

.3 BILYIIT

in hypogammeglobulinsemic patisnts, seroconversioa i3  imorobable
#ny elisicesl symptoms arg the only available indicatsr of MILYELL
infectian., I non-immuncdsficient individusls, e.g. ITP pstiemts,
the possibility of WILYIIT infection should be exwcluded By tasting
for ssrocsaversion o MYLYIIT at 3 sultable period {eg six monthsl
aftey the initial exposurs $8 ¢he imsunogledulin preparatiss.

it i apparant  that  intravensus Lowunoglobulinm  is capablis of
tranamittiog MNAME Nepatitis, It is our belief that mawimal sadeby will
be zchisved §Ff the following manufschuring procedurss are sdepted. i

§.1 Plasma is collected from healthy umgsid velunteer donsve.

.34
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5.2 Whare possibhle, plaosms donationz avrz scresned o eliminate
santzminated donztlions.

5.3 Loldesthenol fractiomstion is esploved to lsolate ithe Jg€ ¥raciion.

% & Finkshing of the isouncglobulisn must include 2 $ten vesognised

35 being virucidal.
§.% The highest standards of Good Haﬁu%acturin@ Practics are sdopted.

In  additien, Lthe nesd for detslled elinicel follow-up studies is
pmphissised,

2.5
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