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COMMERCIAL IN CONFIDENCE
COMMITTEE ON SAFETY OF MEDICINES

THE SAFETY OF IMMUNOGLOBULIN PREPARATIONS

BACKGROUND

In July 1985 CSM(B) reviewed the Safety of Intravenous Immunoglobulins licensed
for use in the UK and advised that licence holders be asked to provide additional
information as follows:-

a. further data concerning the ability of the manufacturing process
to inactivate viruses

b. ongoing evidence of the safety in clinical use of the product

Ce information regarding the company's plans for screening of donors.

There are 5 licence holders - Miles, Biotest, Sandoz, Kabi-Vitrum and PFC
Edinburgh. All have been asked to supply additional information and all have
indicated their willingness to do so, but so far no new data have been receiyed
from any of them. ’

In addition to the 5 licensed materials, intravenous immunoglobulin prepared
by BPL Elstree is distributed under Crown Immunity. We understand that the
present method of manufacture is the same as that used by PFC Edinburgh.

Following consideration of the intravenous immunoglobulins, it was considered
appropriate that the sub-cammittee be asked to review the safety of the
intramuscular preparations and to endorse a recammendation that additional
safety data be required for these preparations as well as for the intravenous
ones.

There are 2 licensed products, prepared by Kabi and by Immuno, and 2 unlicensed
products, distributed under Crown Privilege by BPL, Elstree and PFC, Edinburgh.
Although the Edinburgh material is unlicensed, samples fram each batch prepared
are submitted to NIBSC.

It was felt that it was now no longer the case to ask manufacturers what plans
they had to screen donors for antibodies to HTLV-III but to require that,

for all immunoglobulin preparations, individual donations of plasma should be
screened using an ELISA test - the details of the test to be made available
to the licensing authority and to NIBSC. Indeed, in November 1985, CSM(B)
remarked that:-

"The Cammittee are anxious that individual donations for all blood
products should be screened for HTLV-III fram the earliest possible
date. Manufacturers should be requested to confirm that donations
are being screened and to provide information about the nature of -
the screening tests used.”
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The Main Camnittee endorsed this remark when it met at the end of November 1985.

RECENT REPCRTS

a. Intramuscular Immunoglobulins

Since early November 1985, NIBSC has been screening samples of immunoglobulin:
receivedbythanmﬂe.rthebatwreleaseprocedm‘e. In late November they
reported to the Licensing Authority that . intramuscular immunoglobulin from

both licence holders (Kabi and Immuno) had given a positive test for antibodies
to HTLV-III. :

Three batches of material are involved, two from Kabi and one from Immuno.

All were positive in 2 different ELISA tests, and were again positive when the
tests were repeated. These results have been confirmed by immunoblotting. _ The °
tmccmpanieshavebeenaskedtostatethesourceoftheplasmzused, and to
give details of any screening carried out by them for antibodies to HTLV-III
(nature of test, stage of manufacture when it was carried out). e

Material from PFC, Edinburgh, screened at the same time by the same ELISA ...
tests has given negative results. Thus the present position is that of = -.

4 possible sources of supply of intramuscular immunoglobulin 2 are pr
end product which appear to have antibodies to HILV-III, and have therefo:
not been relased by NIBSC, cne is producing a 'clean' final product, andsin- °
the 4th case the final product has not been available for examinatiom. - a

<

j o Intravenous Immunoglobulins

Exactly one week after NIBSC had first commmnicated their findings with ' ... l
intramscular immnoglobulins Sandoz reported to us that retrovirus, - {
morphologically indistinguishable from HTLV-III, had been isolated fram 2 patiggts
at Northwick Park. Both patients had been treated with intravencus imminoglobgli |
prepared by Sandoz. : i i
The background to this report is complex,and the details need not be entered i
into here. Briefly both patients are diagnosed as having cammon variable
hypogammaglobulinaemia, and at Northwick Park such patients are being screened

for retrovirus as part of a research programme. Isolation of the virus resul’

fram routine screening in the course of this investigation. e

In one case the link with Sandoglobulin is temuous. The patient has received-
a variety of treatments over many years. These have included intramuscular
gammaglobulin and plasma as well as intravenous immunoglobulins from Elstree
and Miles (Gamimune) in addition to Sandoglobulin. Only 1 viral isolate has
been obtained, and subsequent attempts to isolate the virus have been
negative. It has been suggested that the first isolate may have been a
laboratory contaminant.

In the second case thepicture is different.  Virus isolated on more than cne
occasion is morphologically identical to HTLV-III although there are same
differences in immmnoblotting patterns. The patient is-an 18 year old girl
who has no history of contact with high risk groups and who has received no
blood products other than Sandoglobulin. Clinically she is suffering from
AIDS, and the possibility that this might have been transmitted by Sandoglobulin
cannot be excluded.
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Batches of material received by the 2 patients have been traced and quarantir&ed-{ y
They will. be tested for antibody to HTLV-III, and attempts will be made to Ao
isolate and culture virus. Other recipients of these batches will be screened - .. "Z4

for HILV-III.

A 20 month old infant who received material fram one of the suspect batches is: -
reported to be suffering fram AIDS. In this case, however, the mother is a
known heroin addict whose husband is a drug pusher, and the disease may have.-
been transmitted fram her to the infant. Further information is awaited.

CURRENT POSITION

s~

Whatever else has emerged from the events of the last few weeks it is clear
that, certainly under present conditions of manufacture, there cannot be
any confidence in the safety of immunoglobulin preparations which have not been :
derived fram individually screened plasma donations. —However an insistenca:. = = .
that only 'donation tested' products be used could lead to a temporary difficultys: -
in maintaining adequate supplies of material. Wy

a. Intramuscular Immunoglobulin

- PFC Bdinburdh will have material from individually screéned &' =%

donations by March/April 1986. The material currently available
is from unscreened donations but screened plasma pools. Fimal. .
material is also screened. ‘

ERD S T PRI T

- Tmmuno intend to issue only "donation tested" batches:after
1st January 1986.

- Kabi have been screening individual plasma donations since ea.rﬁr
this year, but we have no information on how long it will be before
material prepared exclusively fram individually tested donations

will be available.

- BPL Elstree, on the basis of their current stocks of plasma, will
not have material fram individually tested donations for 18 months
to 2 years. Current material is fram screened plasma pools.
Final material is also screened.

b. Intravenous Immunoglobulin

- Miles material is not, at present, being released by NIBSC
because the strucuture and functional integrity of the molecule
is in doubt. It is now known when material prepared exclusively
fram individually tested donations will be available, but in any
case the campany has obviously got more than one problem to
sort out.

= Biotest have been screening individual donations since July 1985
and expect to have material prepared exclusively fram these
sources by January 1986. They also screen plasma pools for
antibody to HTLV-III.
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- - Rabi material has not yet been launched on the UR market. It
Is not known how long it will be before they can supply
material exclusively from individually tested plasma donations,
although they have been screening individually plasma donations,
since early 1985.

- Sandoz will have material from individually screened plasma
dconations by March/April 1986. Current material has not been
subjected to any screening: - -

- PFC Edinburgh will have naﬁen'.al fram individually screened
donations by March/April 1986. Current material .is fram’
screened plasma pools. Final material .is also screened.

- BPL Elstree on the basis of ‘their current stocks of plasma,
will not have material from individually tested donations for
18 months to 2 years. Current material-is from screened” plasma: .
pools. Final material is also screened. - 2 : 5

i . i

SUMMARY )
In the light of recent events it may be app:ropfiate that only those mmunogl :
preparations made fram individually screened plasma donations should be “used.

In the short term this could cause a supply problem. e

. S 4
BY January 1986 we expect to have at least one source of intrami¢ulary,. i
immunoglobulin and one source of intravenousimmunoglobulin pregted fom i
individually screened plasma donations. By March/April 1986 at:leastiicpm
additional source of intramuscular immunoglobulin and two additional -8
of intravenous immunoglobulin should be available. -y

In the event of a shortfall of material in the first few months ape epiion,
would be to allow the use of material where the plasma pool has bgen Sercermd,
Another would be to restrict the use of material to certain very gerious
clinical situtations. It is possible that a cambination of thege options
will have to be considered, and expect guidance is required. '

SPECIFIC IMMUNOGLOBULINS

With the exception of Humotet, an antitetanus immunoglobulin prepared by’
Immuno amd marketed by Wellcome, the national requirement for the various
specific immnoglobulins is met by PFC, Edinburgh and BPL, Estree who
manufacture and distribute these preparations under Crown Privilege.
Obviously the same requirements must apply to these products, ie individually
screened plasma donations and provision or protocols and samples to NIBSC, and
ideally all manufacturers should also be licence holders.

RECOMMENDATTONS

1. No immunoglobulin preparatiods should be used other than those made
fram plasma where individual donations have- been screened. for antibodies
to HILV-III (and for HBsAg). oL, S

A Nt

2. Details of the nature and sensitivitf of the screening test 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 use of the material to certain serious
clinical situations

b. allowing some use of material prepared fram screened plasma
pools

4, Data should be provided on the ability of the manufacturing process
to inactivate viruses.

5% Evidence should be provided of the safety of the product in clinical
use.

APPENDICIES
1. Intramuscular immunoglobulins (NIBSC paper).

2. Intravenous immunoglobulins (Secretariat paper).
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Comment on_the gsafety of human immunoqlobulinﬂproducts

intended for intramuscular use

¢

Introduction

Although there has recently been considerable concernoner
the transmission of viral infection by intravenous adminis-
tration of human immunoglobqlin preparations which are
prepared specifically for intravenous use, 'intramuscular’
products have an outstanding safety record.. The principal
problem associated with intravenous immunoglobulin pr;par-
ations has been incidences of raised liver enzymes which are SR L
" directly attributable to use of intravenous 1gG products ’
(Ochs et al. 1985 Lancet I, 404; Leon et al. 1984 Lanéet II,
1062). Some of these patients were subsequently dia@gsied

as having suffered from non A - non B hepatitis. To date

there are no reports of transmission of HTLV-III/LAV

injection by either intramuscular or intravenous immupe~

globulin preparations.

This paper briefly reviews the safety aspects of human 5

immunoglobulin prepared for intramuscular use.

Bumanlimmunoqlobulin products intended for intramuscular

use

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

Kabivitrum (Rabiglobulin) and Immuno (Gammabulin) are

A
SR

licensed (PLR and PL respectively) and subject to the batch

release procedure involving evaluation of samples and

protocols at NIBSC.

oml1 aRK t.
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The other two products, which are produced by the Scottish
BPL and BPL Elstree are issued under Crown Privilege and are
therefore not subject to the Batch Release process. However
samples and protocols of the Scottish BPL immunoglobulin are
routinely sent to NIBSC, and are subjected to the same
testing as-the licensed products. Although samples and
protocols of the BPL Elstree material have in the past been

sent to NIBSC, none have been submitted since April 1982.

all human immunoglobulin products intended for intramuscular
or intravenous use are prepared using the Cohn (cold
ethanol) fractionation technique or modifications of this
procedure (Hein et al. 1985 Lancet i, 405). Intravenous
products'are normally further purified or treated to reduce
immunoglobulin aggregates,.prekallikrein activator and/or
other impurities. Intramuscular IgG preparations are not
usuallybsubjected to further processing after cold ethanol

fractionation; they are all essentially Cohn II fractions.

Clinical indications for use of intramuscular immunoglob-
ulins includes the treatment of primary immunodeficiency

(hypogammaglobulinaemia), severe bacterial infections and
burns. The preparations are also used for prophylaxis of

hepatitis B, measles and rubella.

Batch release of immunoglobulin products intended for

intramuscular use

Samples submitted to NIBSC are tested to establish purity,
identity, sterility, antibody content against viruses and

bacteria, antibody dependent gomplement fixation, and

RT1ABH
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pyrogenicity. The following specific tests are appi;ed;

(l)iAssay of human  IgG by single radial immunodiffusion
using monoclonal antibodies.

(2) Immunoelectrophoresis.

(3) SDS polyacrylamide gel electrophoresis run under
reducing and non-reducing conditions and also immuno-
blotting using monoclonal antibodies.

(4) Sterility.

(5) Pyrogenicity (using limulus amoebocyte lysate).

(6) Testing for the presence of hepatitis B surface aﬁtiéen
(IRMA).

(7) Assay of prekallikrein activator.

(8) Estimation of antibodies against:
(i) Polio virus (viral neutralization)
(ii) Rubella (single radial haemolysis)

(iii) Measles ( ~ - T )

(iv) Hepatitis B virus (IRMA)
(v) Tetanus toxin (ELISA)
(vi) Diptheria toxin (ELISA)
(vii) Tests for the presence of antibodies to LAV/HTLV;III

(ELISA, Immunoblotting). ;

All batches submitted for evaluation at NIBSC have been

found to comply with license specifications in terms of
purity, potency and biological function as claimed in the
specification by the manufacturer. This contrasts with some-
intravenous immunoglobulin preparations and is probably due
to the relatively simple manufacturing procedure, which -

oroduces little altaration of the 'native' immunoglobulin « :

structure.

'T1ABH S
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Safety of intramuscular immunoglobulin

3.

Problems associated with the use of human immunoglobulin
preparations can be divided into two principal groups, ie
the occurrence of adverse reactions and the transmission of

viral agents.

a) adverse reactions

It is well documented that adverse reactions do occur follow-

ing injection of human immunoglobulin and such reactions, i
which can be severe, are of the anaphylactic or anaphylac- ‘
toid type. These adverse reactions have been attributed T4
tentatively to immunoglobulin aggregates present in the

preparations, allergic reactions to preservatives,

production of antibodies by the recipient to IgA or subtypes

of other immunoglobulins present in tﬁe preparations, or

possibly to PKA, which is present in high levels in some but

not all preparations (Shemin 1968, JAMA 203, 1l13; Kamme et

al. 1966, Acta. Med. Scand. 179, 679; Kleinman & Weksler

1973, J. Paediatrics 83, 827; Lederman & Winkelstein 1985

Medicine 64, 145).

Such reactions often occur if immunoglobulin preparations
intended for intramuscular use are injected intravenously
and this has been interpreted to suggest that procedures
used to further purify or modify Cohn fraction II as used
for proddction of intravenous immunoglobulin help to
2liminate or reduce such adverse side effects. Adverse
reactions occur mainly in patients being treated for
hypogammaglobulinaemia and this may reflect the relatively

large doses used for this indication. Pain associated with

"TLABHE =
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administration of such large volumes can also be probléﬁéﬁ-

ical in such patients, (Soothill, 1971 in Hypogammaglobulin-
aemia in the UK, MRC special report series No 310 pl06), and
intravenous immunoglobulin is uéually preferred;for thié

reason.

Transmission of wviral diseases

Human immunoglobulin preparations intendéd for intramuscular
use have an outstanding safépy récord regaréidévgfaanigéion,,y:
of viral agents (Iwarson et al. 1985, Transf&sidn gg;fisé*
Gerety & Aronson 1982 Tranfusion 22, 347). For exaﬁﬁf‘-;
Kabiglobulin has been licensed in the UK since 1973 ahh
there has been no reported incidence of transmission»éiv
viral disease. However it has been shown using chimpﬂﬂ%eis

that it is possible in rare instances to transmit hepatitis

B using human immunoglobulin (Tabor & Gerrety 1979, ngkpﬁ

ii, 1293). There is also a single report of transmisaggn of
non A - non B hepatitis by Anti-D (Rho) immunoglobulin
prepared from the sera of donors who had been immunized with
erythrocytes from an individual affected with the disease

(Renger et al. 1981, Z. Aerztl Fortbild 75, 894). There is ]

kit

no description of the procedure(s) used to purify this
immunoglobulin., This report has probably little relevance F

to immunoglobulin products used in the UK.

In general it can be assumed that the intramuscular products

licensed in the UK are unlxkely to cause v1ra1 dlseases."‘ i
i““".. ) '1 3

This safety record contrasts w1th that of Lntravenous immuno- i
R G

globulin where transmission of non A= non B hepatxtxs is i

i sayes. R g
- b EENCE 4

now a known potential hazard. As productlon of both Lntra-

T1ABH \&
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muscular and intravenous immunoglobulins initially involves
fractionation using cold ethanol (as Cohn fraction II), this
conflicting record of transmission of non A - non B
hepatitis is difficult to explain. It is possible that the
intravenous route is advantageous for viral infection or
that viral contamination of immunoglobulin preparations
occurred during the post Cohn fractionation procedures used
in the preparation of intravenous immunoglobulin, or that
the manufacturer did not follow the Cohn type procedure.
Intramuscular immunoglobulin preparations are known to
contain anti- hepatitis B antibodies and this fact together
"with the nature of the fractionation procedure used would
suggest that risk of hepatitis B infection is very low with

such materials.

To date there have been no reports of cases of AIDS trans-
mission attributable to human immunoglobulin preparations.
However the potential risk of such infection has resulted in
discussion in the medical literature (Kane & Geiko 1984,
JaMa 252, 1057). Also antibodies to LAV/HTLV-III have been
found in a German intramuscular immunoglobulin preparation
high in antibodies against hepatitis B virus ('gamma protect
hepatitis' - Biotest Pharma), although an intravenous immuno-
globulin preparation (Intraglobin) produced by the same
manufacturer did not contain such antibodies (Tedder et al.
1985, Lancet i, 815). It has been reported that the cold
ethanol fractionation process used to prepare intramuscular
immunoglobulin causes inactivation of LAV/HTLV-III (Spire et
al. 1984, Lancet ii, 899). Investigation co&cerning the
inactivation of LAV/HTLV-III by such procedures are in

(W
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progress at NIBSC.

Conclusions

The preparations of human immunoglobulin intended for
intramuscular use which are licensed in the UK are safe
products when used as intended. Serious adverse reactions
may occur with patients suffering from hypogammaélobuf{n¥*'
aemia, and in these cases the use of intravenousiimmunOP'f

PR

globulins may be preferred.

e

The risk of transmission of viral disease is minimal.= In

this context it is essential that manufacturers screeft 411 :‘

absence of hepatitis B surface antigen and evidence of i

individual plasma donations and product batches for the " ﬁf:.
infection with LAV/HTLV-III virus.

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

of the screening tests used.

Tests for antibody to LAV/HTLV-III virus are routinely
carried out at NIBSC on all batches of immunoglobulins “-

submitted Eor batch release purposes.

5
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NOT FOR PUBLICATION

COMMERCIAL IN CONFIDENCE

COMMITTEE ON SAFETY OF MEDICINES
SAFETY OF INTRAVENOUS IMMUNOGLOBULINS

HBuman Immunoglobulin preparations for intramuscular administration
have a long history of safety in clinical use and when, more
recently, preparations for intravenous use became available,

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

safe.

Since January 1984, four intravenous preparations have been
licensed in the UK, and PL applications for a further two
products are pending. In addition, human i.v. immunoglobulin is
manufactured and distributed under Crown Immunity by B.P.L.
Elstree. ‘

il

Manufacturer Product Licensing Position

Miles Laboratories Gamimune Granted 16/1/84
PL 0055/0104

Biotest Pharm. Intraglobin Granted 22/6/84
PL 4500/0002

Sandoz Sandoglobulin Granted 13/11/84

: PL 0l101/0181-2

Rabi-Vitrum Gammonativ Granted 18/2/85
PL 0022/0056

BPL Elstree i.v. Immunoglobulin Distributed under
type GGV Crown Immunity

PFC Edinburgh Human Immunoglobulin Pending

PL 3473/0011

Immuno Endobulin Pending
PL 0215 /0023

\3
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atravenous immunoglobulin like intramuscular immunoglobulin is
prepared by cold ethanol fractionation of pooled plasma. The Cohn
fraction II is then treated to make it suitable for i.v. administration.
It was widely believed that Cohn fractiocnation of plasma was
capable of inactivating virus. The first indication that this
might not always be the case came with a report from BPLLl that 12
patients treated with their i.v. preparation had all develoged
non A non B (NANB) hepatitis. Correspondence in the Lancet
suggested that there might now be a case for incorporating into
the process a step capable of inactivating hepatitis viruses and
HTLV-IIT, while a leading article in the same journall noted the
finding of American workers that blood donors with a raised serum
ALT are more likely to transmit non A non B hepatitis than are
those with normal transaminases. They estimated that elimination
of donations with an ALT greater than 60 units would prevent
29% of transfusion NANB hepatitis with loss of only L. 6% of
donations.

There has now been another published report4 of NANB hepatitis
occurring in 7/16 patients treated with the Hyland (Travencl)
material. There is a further (unpublished) report of NANB hepatitis -
in some patients treated with the Kabi preparation, 'Gammonativ',

but no details are available.

In view of these reports it seems timely to stop and take a critiem}
look at the products already available in the UK and at thoke for
which licence applications are pending; to consider, particdularly
with regard to HBV, HTLV-III and NANB virus,

1. the acceptability of the starting material

danh.

2 evidence of virus inactivation during the prepagagion
of the products

i evidence of clinical safety with respect to trangmission
of viral infection.

Acceptability of the starting material essentially means screening of

individual donors. At the moment all are screened for HBsAg, and

it is intended that all should be screened for presence of ETLV-III
antibodies as soon as a reliable test is available. Licence holders
and applicants should be asked to confirm that this will be the case.

There is no screening test for NANB, but in the light of the
American findings it seems desirable to eliminate donations from
subjects with a raised serum ALT. This might not be easy to
achieve since not all laboratories have the facilities for doing
ALT estimations, but it is worth suggesting.

Evidence of virus inactivation during manufacture

A variety of methods is used to render Cohn fraction II
immunoglobulin suitable for intravenous use.

Each manufacturer should provzde evidence that his procedure i
is also capable of inactivating viruses. :
Evidence of clinical safety

Ultimately the evidence of safety must be provided by adequate
follow-up of patzents. For monitoring of liver function by ALT, timing
of samples is important, and BPL regard a pre-sample, 1 week post,
and subsequently fortnightly up te 16 weeks as the minimum acceptable
for NANB follow-up. For Hepatitis B and HTLV-III longer follow—up is
required (a minimum of 6-12 months)

b b e 2

ee B an et st
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UK PRODUCTS:

EVIDENCE OF SAFETY

Evidence of

Evidence of

Product Procedure viral inactivation| clinical
by procedure used safety
.| Gamimune ; Reduction by None provided 66 patients
(Miles) . . . dithiothreitol - followed up
Alkylation with for 2-5
‘:Iodocetamide years. No
details given
Intraglobin Acetylation with ! None provided - 28 volun-
(Biotest) B-propiolactone |but is known { teers
to be effective l followed up
: i at 3-week
intervals
for 35 weeks.
- - Data on large
numbers of
children, in
some cases up
to 6 years
S
Sandoglobulin Limited pepsin None provided but « Several hun-
(Sandoz) digestion at is known to be red patients
pHE4 - - effective treat@d for
2 years
Gammonativ % Adsorption on None provided - 43 patients
(Rabivitrum) DEAE Sephadex treated for uj
’ to 9 months
" Endobulin PEG precipitation. None provided 16 patients
( Immuno) | followed up for

average of 14
months. Monitor:
ing included
estimates of
liver enzyme
levels before
and after each
infusion

'S
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i Evidence of Evidence of
Product ! Procedure ; viral clinical ..
i inactivation safety '
Human Immuno-= " Limited pepsin 4 None—provided No volunteer(S) or. 3
globulin (PFC, : digestion at ) but is known- patient (26) develop:
Edinburgh) | PB4 I y ' to be effec- clinical or labora-
: : E s R tive tory. features: of ¥
i ' NANB hepatitis and ndg
E . changes in Hepatitisd
B serology occurred %
during follow-up cf‘i
2-9 monthsw = 4
i.v. Immuno- Same method ) e
globulin .. | . used as at - = . : . :
type GGV "7 | PFC Edinburgh
(BPL Elstree)
- present .
methaod .
e
i.v. Immuno-' Gel filtra- . NANB repanii%é"
globulin type tion ‘ in 12 ‘patiepty
IV-(BPL (Sephadex a
Elstfree) G25)
- former = ]
method 1
@ "tﬂ-.;_

"rj!

From the table, it is clear that none of the manufacturers has provldga
evidence of the ability of the procedure to inactivate viruses. However
pepsin digestion and treatment with B propiolactone are both known to da SOa

There is adequate supporting evidence for only 3 licensed or 'licence pendlng

products
- Human Immunoglobulin (PFE, Edinburgh) ) i
- Sandoglobin (Sandoz) ;
- Intraglobin (Biotest) :

Manufacturers of the other 3 products have not prov1ded evidence of viral .;
inactivation by the process used nor of safety in clinical use, and they

should be required to do so ) 1
- Gamimune (Miles - .
- Gammonativ (Kabi-Vitrum) %
- Endobulin (Immuno) .

Endobulin is not licensed but the other 2 products are, and it is suggeste&é
that, in the first instance, an informal approach be made to Miles and,ta
Kabi-Vitrum to ask them to supply the necessary information. 2 _@

\ &
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P.F.C. Edinburgh has provided an inteéeresting and useful pre-publication
document, and BPL has provided copies of the protocols used for
follow-up of haemophiliacs, and which could be modified for follow-up
of patients receiving i.v. immunoglobulin. Unfortunately neither of
these documents was available in time to be abstracted in the paper,
and they are attached as Appendices 1 and 2 respectively. A copy

of a 'pre-draft draft' of FDA requirements for Immunoglobulins

is also attached.

Index of Appendices

Appendix 1 : Paper from PFC, Edinburgh

Appendix 2 : Protocols for clinical follow-up studies, from
" BPL, Elstree

Appendix 3 Draft of FDA requirements for immunoglobulins
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THE RISK OF INFECTIVITY ASSOCIATED WITH INTRAVENOUS IMMUNOGLOBULIN ™

‘< A  GEMERAL OVERYIEW

June 1985

Dr R J Perry
Scottish National B8lcod Transfusion Service
Protein Fractionation Centre
21 Ellen's Glen Road
Edinburgh
EH17 7QT
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All plasma pools used for the manufacture of therapeutic blood products 4
are liable to be contaminated with a range of viruses. From experience,
the most significant of these are Hepatitis B virus, Hepatitis Non-A
Non-8 virus{es) (NANB), HTLVIII(LAV).

Certain Human blood products have a high probability of viral
transmission and, for example, 1001 of haemophiliacs exposad to unheated

FVI11 for the first time are liable to develop NANB hepatitis‘_ in
contrast, intramuscular immunoglobulins manufactured, by cold-ethanol
{Cohn) fractionation have an excellent safety record with, to date, 1

ne recorded cases of AIDS transmission (WHO Expert Committee - ;lportcd 4
by A. Zuckerman at Symposium on AIDS In Blood Transfusion, 3#& April
1985) and very few reported cases of Hepatitis transmission (3-%). ]

The impressive safety record of intramuscular immunoglobulin 164 Yo the
belief that IgG manufactured by cold-ethanol fractionation is inWerently
safe. This conclusion has required modification in the light of recent
reports of Non-A, Non-8 hepatitis transmission by intravenous
immunoglobulin prodgc?s prepareg by three different manufacturers, thése
being BPL (Elstree) , Hyland and Kabi (Hanson, L.A. and Bjorkander,
J, personal communication). There is, however, no evidengs that
administration of immunoglobulin products by the intravenous route is
inherently infective. In this brief paper, an overview will be given of
factors which are likely to contribute to the manufacture and validation
of a safe intravenous product.

EACTORS CONTRIBUTING TO PRODUCT SAFETY

As stated above, all plasma pools used in the manufacture of blood
products are likely to contain viral contamination. The infectivity of
intravenous immunoglobulin derived from contaminated plasma is likely to
depend on the interaction of several different factors. These factors
are:-

2.1 Plasma Quality

viral inactivation procedures rarely give absolute assurance that
no infective virus will survive. For example, it has been shown
that pasteurisation of human albumin by heating at 60 ‘C for 10
hours will inactivate no more than 10 chimpanzee infective doses

of Hepatitis B virus 9 . Therefore, the plasma pools used in the
manufacture of blood products should contain the lowest possible;
levels of viral contamination, and so minimise the demands on any
inactivation processes, inecluding neutralisation by specific
antibodies in the plasma pool. The level of viral contamination
is likely to depend on a number of factors:-
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2.2

2.3/

2.1.1 Exclusion 0¢ Potentiallv Infective Donatjons

The maost efficient means of excluding infective donations
is by the use of assays for specific markers of paotential
infectivity. We believe that all input plasma must  Dbe
tested for HBsAg by the mast sensitive = “third
generation® assay methods available. Exclusion- of
HTLYIITI .antibedy positive donations would alse be
desirable once the technology has beeh validated.

. ®

The exclusion of some infective donations can also be

achieved by persuading donors in “high-risk® categories,
particularly homosexuals and intravenous drug abusers,

that they should not donate. This exclusioa process’ . ..

w3a

should be mandatory. S

2.1.2  Donor Tvoe. . - At x At

10

It has . been demonstrated = that plasms pools . from

unpaid volunteer . donors - are. generally of ~v1dﬁb¥M&'

infectivity than pools derived from paid domors:
Eractionation Technolo ) -

The use of cold-ethanol fractionation could,. potentially,
contribute to product safety in a number of ways.

2.2.1 Eractional Separation of Viral Contaminants

Viral contaminants may be preferentially fractionated in??-l}
other protein fractions. For example, there is evidence

that HBsAg is not fractionated into Cohn Fraction I to any
significant extent. ’

2.2.2 i nactivation n Wwith Ethan
Alconol inactivates viruses with a lipid envelope: A
recent oxamq*l of this phenomenon was reported - by
Spire et al .. who found. that 197 ethanol rapidly

inactivated HTLYIII on exposure at room tamperature.
Ethanol concentrations above this value are routinely. used
in the manufacture of immunoglobulin preparations and,
despite the use of lower temperatures in the fractionation
process, there is still rsason to Dbelisve that some
insctivation of lipid-enveloped viruses will occur.

In view of these comments, it seems reasonable to _expect that
protein separation procsdures should follow established cold-
sthanol methodologies for the isolation of the. [g6 fraction,
until further information on the consequences of alternative
methods is available. o ¥ B o

RE L EIETW D
s RS
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2.3 Einishing Options

After fractionation, an 196 preparation is generated which still
contains significant levels of ethanol. This must be removed and

. other finishing steps may also be necessary to generate a product
‘in its final formulation. The potential virucidal impact of
typical finishing technologies can be assessed as follows:-

2.3.1: ° ‘Lntramus mmyn in

In the manufacture of intramuscular immunoglobulin, a
freeze-drying step is normally employed for the removal
of ethanol from the IgG solutions. Serum or albumin
solutions of similar protein concentration are known 1§°
stabilise viruses during freeze-drying operations °,
However, the initial presence of ethanol may result in a
significant degree of viral inactivation during the
freeze-drying procedure.

2.3.2 Intravenous Immunoglobulin
2.3.2.1 Ethapol Removal

In intravenous immunoglobulin manufacture,
ethanol is removed under conditions designed to
preverit the formation of aggregated
immunoglobulin.

Typically, ethanol removal may be by

N Freeze-drying in the presence of
sugar stabilisers.

1. Diafiltration.
iii. Gel filtration chromatography.

It seems improbable that any of these
techniques will lead to any significant
degree of viral inactivation.

2.3.2.2 Eurther Treatment

The manufacture of intravenous immunoglobulin
usually involves further processing to reduce
the level of spontaneous anti-complementary :
activity and of vasoactive enzymes. Several

of the technigues used at this stage have
recognised or potential virucidal activity,

and these are listed below. References are:
given where the stage is known to be virucidal.

a. Reduction and Alkylation.

2-\
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- b. Reduction and Sulpnongtion.
& Beta-propiolactone and ultraviolet
irrad}ation !

d.  Acid treatment. (pHs.0)'T,
e. Complate érétné.iysig{dsing plasain,

f.  Ulimited . or .complety proteolysis using.
"7 pepsinat low P:n?i ?!

It is believed that one of the three products

known to have,, transmitted. NANS - Hepatitis-

received no fu:thct trtltannt-follawxng eéthanal-

remaval (by goL,letratiun chromatographyl) a .

that ion-exchange chromatography was . Used : L&

the further treatment of the: other
. o el e products. -Thus,. none. of these priducts:’
Test T T sibjected to a recognised virucidax- fini:hiucF;
. procsdure.

Good Manufacturing Practice is of vital importaf8e-- in ca
manufacturing processes. GMP failure could cendiifdbute l#
infectivity in two ways.

2.4 Failure to properly carry out the -effectife
virucidal stage of a manufacturing process.

2.6.2 Cross contamination due to failure to cosgectly -
sanitise equipment used in the manufacture of other
_batches of blood product. Of particular cpncerm
“are equipment and materials which are difficult
to sterilise (eg chromatography gels) and
items such as freeze-driers which are usgd in the
manufacture of other blood products, such as FYIII,
which carry a high risk of viral
contamination.

) . C

Having chosen a technology which is believed to be safe, it is necessary
for a manufacturer to demonstrate that the expected degree of safety is
achieved. The best measurw of safety is by infusion into patients with
careful clinical follow-up (see section 4). Two other methods are
available for product evaluation, as follows:- '

3.1 Ghimpanzes Studieg - o
L%y

Since NANB and Hepatitis B viruses  cannot be cultured in vitro, i

the chimpanzee infectivity model”has- been. adopted. for 2 range of
products in order to demonstrate that products are safe oar )
Processes effective. Whilei.-such-Istudies: have- beears of value
throughout/

22"
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throughout the development of the fractionation industry, a number
of disadvantages have come to be associated with this approach.

3.1:1 The value of information from chimpanzee studies is
uncertain as at least one report is available of a blood
product - (FYIII, Hyland) which was found to be non-

" infective in chimpanzee studies20 ..+ wnich has caused
NANB hepatitis on clinical evaluation (Mannucei,
personal communication).

i T The chimpanzee is an endangered species. This severely
limits the availability of suitable animals for proper
scientific  study and experiments are inevitably
compromised by lack of data.

3.1.3 Results take a long time to accumulate. A typical
experiment must run for 18 months before a procedure can
be declared “non-infective® on the basis of champanzee
studies.

3.2 n-Vitro Viral Inactivation Mo
In vitro models have the advantage of being rapid and relatively
cheap. They are, however, of restricted value as they are
limited to the investigation of viruses which can be cultured.
Nevertheless, they do have some value in evaluating manufacturing
procedures for the following reasons:-

3.2.1 They can confirm the general virucidal activity of a process
step or an entire manufacturing procedure.

3.2.2 They can be used to evaluate the relative performance of
alternative manufacturing procedures.

3.2.3 They can be used to evaluate the likely effect of minor
or major changes in a manufacturing procedure.

There is therefore a role for this type of study and there is a
continuing programme of work on this topic at the PFC.

me

There is no simple formula for defining suitable clinical studies which

unequivocally demonstrate product safety. The interpretation of
clinical trial results may be hampered by low patient numbers and
previous exposure to other blood products. Such constraints emphasise .

the need for detailed prospective patient follow-up and interpretation
of clinical data.

Thus, whilst it is not appropriate to propose a universal clinical trial
design at the present time, guidelines may be constructed which take:
account of potential risk of product infectivity and defined areas of
product application. It is suggested that for hypogammaglobulinaemia, a
minimum of 20 patients should be followed up over a period of six months
each/

23
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3,

each.. It would be expected that a minimum of five different product
lots would be included in the evaluation. Trial patients should have no
pre-existing markers of infection determined over a suitable period
before/ é

before commencement of the trial. If risk of product infectivity exists
then it seems sensible and good ethical practice, in trialling a2 new
product, to minimise patient exposure, consistent with acquisition of
sufficient interpretable scientific data. .

Criteria for assessment of infection in patiints Tequires definition.

4.1 Hepatitis §

Following the first infusion, patients should be monitored faor at
least six months for appropriate markers of Hepatitis 8 infection
(HBsAg, HBsAb, HBcAb). The latter two markers are unlikely to
appear in hypogammaglobulinaemic patients.

Samples should be taken at approximately monthly intervals.

§.2 NANB Hepatjtis

Liver function tests (either ALT or AST) are the accepted metfiGd
for the detection of NAN8 hepatitis. Infectivity is imgicated By
elevated ALT or AST levels (2.0 times upper normal limit}-over 2
consecutive monthly samples, in the absenca of other kmewn ciuu_‘:
of slevated liver enzymes. "

Follow-up should be for a duration of six months post infu:toqg
Pre-infusion patterns. of ALT or AST levels are clwarly of
significance in such a study since transient episodes of hepatitis i
may oceur which are not product related and may madify
interpretation of post infusion follow-up measurements.

-

The reported incidents of NANB Hepatitis transmission have .boon
unequivocal, involving sustained elevations of ALT or AST levels.

6.3 HTLYIII
In hypogammaglobulinaemic patients, seroconversion is improbable i

and clinical symptoms are the only available indicator of HTLVIII
infection. In non-immunodeficient individuals, e.g. ITP patients,
the possibility of HTLYIII infection should be excluded by tasting
for seroconversion to HTLVIII at a suitable period feg six manths)
after the initial exposure to the immunoglobulin preparatien.

SUHMHARY i
It is  apparent that intravenaus immunoglobulin is capable of !
transmitting NANB Hepatitis. It is our belief that maximal safety will B
be achieved if the following manufacturing procedures are adopted. i ]

3

S.1 Plasma is collected from healthy unpaid volunteer donors.

5.2/

: ?LL+
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5.2 Where possible, plasma donations are screened to eliminate
contaminated donations.

§.3 Cold-ethanol fractionation is employed to isclate the Ig6 fraction,

§.4 Finishing of the immunoglobulin must include a step recognised
as being virucidal.

5.5 The highest standards of Good Manufacturing Practice are adopted.

In addition, the need for detailed clinical follow-up studies 1is
emphasised.

25
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. B*" . PRODUCTS LABORATORY, DAGGER LANE, ELSTREE, HERTS., WD6 3BX.
Tel: 01-953 6191,

Protocol for follow-up study of patients receiving heated high-purity
factor VIII concentrates 8Y. :

Patients to be treated and followed up

The physician in charge shall nominate to BPL those patients who may
receive heat-treatad concentrate and acknowledge receipt of individual
batches of concentrate assigned to each patient or group of patients.

Information is sought on the safety, efficacy and possible
transmission of virus diseases only on patients:

(a) not suspected of having liver disease at presentation (sese definition
of hepatitis below).

(b) having received no more than two transfusions of any blood product in
the last 12 months.

- (&) having received ;10' blé.odﬂpfodu‘cts in the previcus six months.
(d) found to have their serum negative for HBsAg, anti-HBs and antis=HBe.
(e) giving informed consent.

Procedure

(1) At first presentation for treatment with this concentrate 8Y,
each patient will underge a clinical examination with specific refarencs
to liver disease. A record should be made of his detailed trams$usion
history and past attacks of hepatitis. Pre-treatment LFTs and tasts for
HB markers will be recorded. Blood will be taken for HTLV III antibody
testing, immediately if possible, or a serum sample kept frozeas for
retrospective testing. Pre-treatment serum will be stored frozea for
retrospective tests should the patient show later laboratory or cljpical
signs of infection, or should e.q. tests for NANBH be developed. 1If a
patient is seen in an emergency, the control "pre” blood sample may if
necessary be taken within 24h of first infusion with heatad factor VIII.

‘ On at least the first occasion on which the patient is treated with
this concentrate, pre- and 30 minute post-infusion factor VIII assays are
required, with further assays during the next 24h if this can be arranged,
to confirm whether the half-disappearance time is in the usual range. It
is assumed that on the patient's first infusion with the new concentrate,
the physician will wish in any case to observe the patient for an hour or
more in case any idiosyncratic unwanted reaction should occur.

. Part 1 of the follow-up form will be started, and completed at the '
end of the course of treatment. Fresh Part 1 (Extension) sheets may be
attached if there is not enough space to cover all infusions and factor
assays in the first treatment. Part 1 will be photocopied to Dr. J.X.
Smith, PFL, immediately after completion. 1

Part 2 of the follow-up form should also be started, to include the
results of pre-infusion tests. .
(2) At specified intervals after infusion, or at recorded dates as-
near as possible to these intervals, further blood samples will be taken
for LFTs, hepatitis B markers and HTLV III antibody as indicated in Part 2

2.

!
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e follow-up form. As with the "pre” sample, the replicata samples
sh..1ld be kept for retrospective tests. Part 2 should also be used for
monthly post-infusion tests for HTLV III antibody, which may be done
retrospectively on stored samples; this frequency may be altered during
the course of the trial as new evidence accumulates on the range of delays
between infection and seroconversion.

It must be emphasised that even monthly follow-up testing for LFTs and
hepatitis markers, or samples which may be tested retrospectively, may
provide very important information where the pat:.ent is not seen at the
stated intervals. s - : :

On completion of each sub-table of Part 2, i.e. after 8, 24 and 52
weeks follow=-up, Part 2 will be photocopied to Dr. J.X. Smith, PFL.

(3) If the patient shows laboratory or clinical signs of viral
hepatitis, the clinician will initiate investigations, probably including
anti-HBec, anti-HAV IgG, anti-HAV IgM, CMV and EBV. The . physician should
report to Dr. T.J. Snape, BPL, or Dr. J.K. Smith, PFL, his interpretation
of these investigations, specifically which type of hepatitis has been
diagnosed and whether this batch of concentrate is considered to have
caused it. : -

(4) If the patient has to be treated with another batch of this
product 8Y during the follow-up period

(a) record the immediate results of the second infusion on a new
Part 1 Extension sheet and photocopy this te Dr. J.X. Smith,
PFL.

(b) - record infusion details for the second batch on the Remarks
section of the original Part 1 and Part 2 relating to the
first batch.

(¢) continue to record viral follow-up on Part 2 relating to the
first batch.

(S) If the patient has to be treated with another type of
concentrate, plasma or cryoprecipitate:

‘ (a) record infusion details for the second batch on the Remarks
section of the original Part 1 and Part 2 relating to the
first batch.

(b) continue to record viral follow-up on Part 2 relating to the
first batch.

Definition of hepatitis

A patient will be considered to be suffering from hepatitis if he
develops clinical symptoms and signs described in form C1, or shows an
increase of at least 2.5 times the upper limit of normal serum
aminotransferase levels, having had normal values previously.

Having excluded other causes, the physician should classify the
disease as hepatitis B or non-A non-B; and acute icteric, anicteric or

'2"\
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& Jtomless.

Dr. Craske at the Public Health Laboratory, Withington Hospital,
Manchester, M20 BLR, will advise on interpretation of tests, and may wish
to receive replicate specimens.

THE PHYSICIAN SHOULD INFORM BPL OR PFL IMMEDIATELY IP ANY
OBSERVATIONS INDICATE UNEQUIVOCAL INFECTION OF THE PATIENT BY A PARTICULAR
BATCH - THIS MAY ALLOW US TO RECALL TRE IMPLICATED BATCH BEFORE OTHERS i
RECEIVE IT. ’

Resolution gg_acute'hepatitié

BPL is actively interested in the resolution of acute hepatitis ;
occurring after treatment with our products and would like. to receive }
results of any clinical studies in which the course of resolution has been
observed. ’ '
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viral IOLlLi0OW=up.

First dose
(index date)

8Y

Patient's name

Case No.

Haemophilia Centre

Pleagse summarise data on

possible
the partially completed page to Dr. J.
first dose with this batch, even if
different therapeutic material in Part

virus transmission on the tables and
K. Smith, PFL, at 8, 24 and 52 weeks
you have recorded further treatment with a
1 and Part 2,

photoco
after tgz

Test enquiry

Pre Week 1

Week 2

Week 4

Week 6

Week 8

Date

Bilirubin

AST/ALT (delete one)

Alk. phos.

HBsAg

Anti-HBs

ti-HTLV III

Remarks/Note no.

Test enquiry

Week 10 heek 12

Week 16

Week 20

WeekZ(u

Date

Bilirubin

AST/ALT (delete one)

Alk. phos.

HBsAg

Anti-EBs

Anti-HTLV III

Remarks/Note no.

Week 28

Week 32

Week 40

Week 52

#ﬂ‘est enquiry

Date

Bilirubin

AST/ALT (delete one)

Alk. phos.

HBsAg

Anti-HBs

Anti-HTLV III

Remarks/Note no.

Summarise any treatment
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BLOOD PRODUCTS LABORATORY, DAGGER LANE, ELSTREE, HERTS., WD6 3BX, ’
Tel: 01-953 6191,

Protocol for follow-up study of patients receiving heated factor VIII
concentrate HL(H) and BCRV(H).

Patients to be treated and followed up

The physician in charge shall nominate to BPL those patients who may
receive heat-treated concentrate and acknowledge receipt of individual
batches of concentrate assigned to each patient or group of patients.

C Y.~

Whether or not the pa'tient is suitable for viral follow-up, Part 1
(Efficacy) of the follow-up form will be completed for at least the first
course of treatment. Part 2 should be used in every case to rescord pre-
infusion viral status of the patient, even when no viral follow=-up is
appropriate.

7T PO,

Information is sought on the safety, efficacy and poessible
transmission of virus diseases on the following categories of patient:

cAteqozy 1 - Intensive hepatitis and HTLV III follow-up of patients who
- have received little or no treatment in the past - 1

Patients meriting full follow-up for hepatitis are those:

(a) not suspected of having liver disease at presentation (see d;ﬂnition
of hepatitis below).

.(b) having received no more than two transfusions of any blood -geduct-in
the last 12 months. .

(¢)) having received no blood products in the previous six months.

(d) found to have their serum negative for PEBQAg, anti-HBs and ssti-HBe.
e

‘(&) giving informed consent.

The later sections of this protocol describe the procedure to be used
for Category 1 patients. Patients in this category should alse provide
information, at least for the first infusion with heated factor VIII, on
efficacy (Part 1). Monthly sampling for follow-up of HTLV III antibody
is necessary, at least until the patient is found to be positive for
antibody. - :

Category 2 - follow~-up for HTLV III transmission

Any patient who has received treatment too recently to be eligible
for full Category ' follow=-up and who is not known to have HTLV III
antibody, should be sampled before treatment and at monthly intervals at
least until found positive for antibody. Pre- and post-infusion factor
VIII assays should be carried out, at least for the first course of
treatment,
"Full hepatitis follow-up may still be considered for individual patients
who do not meet all the criteria for Category 1, but they may have to be
excluded from a statistical analvsis.

32
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Category 3 - immediate safety and efficacy only

Any patient who has received treatment too recently to be eligible
for full Category 1 follow-up and is known to have HTLV III antibody may
derive no benefit from heat treatment of the product or from follow-up for
HTLV III antibody. However, if the physician elects to carry out such
tests, the results should be recorded in Part 2.

Pre- and post-infusion factor VIII assays should be carried out, at

_ least for the first course of treatment.

-

Procedure

(1) At first presentation for treatment with heated concentrate,
each patient will undergo a clinical examination with specific reference
to liver disease. A record should be made of all his detailed
transfusion history and past attacks of hepatitis. . Pre-treatment LFTs
and tests for HB markers will be recorded. Blood will be taken for HTLV
III antibody testing, immediately if possible, or a serum sample kept
frozen for retrospective testing., - Pre-treatment serum will be stored
frozen for retrospective tests should the patient show later laboratory or
clinical signs of infection, or should e.g. tests for NANBH be developed.,
If a patient is seen in an emergency, the control "pre®” blood sample may
if necessary be taken within 24h of first infusion with heated factor
VIII.

On at least the first occasion on which the patient is treated with
this heated concentrate, pre- and 30 minute post-infusion factor VIII
assays are required, with further assays during the next 24h if this can
be arranged, to confirm whether the half-disappearance time is in the
usual ranqge. It is assumed that on the patient's first infusion with the
new concentrate, the physician will wish in any case to observe the
patient for at least an hour in case any idiosyncratic unwanted reaction
should occur.

Part 1 of the follow~-up form will be started, and completed at the
end of the course of treatment. Fresh Part 1 (Extension) sheets may be
attached if there is not enough space to cover all infusions and factor
assays in the first treatment. Part 1 will be photocopied to Dr. T.J.
Snape, BPL, immediately after completion.

Part 2 of the follow=-up form should also be started, to include at
least the results of "pre®” HTLV III antibody tests, whether or not the
patient is suitable for hepatitis follow-up.

(2) At specified intervals after infusion, or at recorded dates as
near as possible to these intervals, further blood samples will be taken
for LFTs, hepatitis B markers and HTLV III antibody as indiated in Part 2
of the follow-up form. As with the "pre®" sample, the replicate samples
'should be kept for retrospective tests. For those patients ineligible
for hepatitis follow-up, Part 2 should be used for monthly post-infusion
tests for HTLV III antibody, which may be done retrospectively on stored
samples. It must be emphasised that even monthly follow-up testing for
hepatitis markers, or samples which may be tested retrospectively, may
provide very important information where full test facilities are not
available or the patient is not seen at the stated intervals.

On completion of each sub-table of Part 2, i.e. after 8, 24 and 52
weeks follow-up, Part 2 will be photocapied to Dr. T.J. Snape, BPL.
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(3) 1If the patient shows laboratory or clinical signs of viral
hepatitis, the clinician will initiate investigations, probably including
anti-HBe, anti-HAV IgG, anti-HAV IgM, CMV and EBV. The physician should
report to Dr. T.J. Snape, BPL, his interpretation of these investigations,
specifically which type of hepatitis has been diagnosed and whether this
patch of concentrats is considered to have caused it

t

(4) - If the patient has to be treated with another batch of this.
typs of product during the follow-up period I—

(a)  record the' immediate. results of the. second infusion on a new
Part 1 Extensicn sheet and photocopy this to Dr. T.J. Snape.

(b) record infusion details for the second batch on the Remarks
section of the original Part 1 and Part 2 relating toc the
first batch.

(¢) continue to record viral follow-up on Part.2 relating to the
first batch.

(s) If the patient has to' be treated with another batch of
. concentrate,. plasma or cryeoprecipitatas: ’ 5

(a) record infusion details for the second batch on the Remarks
section of the original Part 1 and Part 2 relating to the

(b] continue to record viral follow-up on Part 2 relating o the
first batch. i

PE PO P —

Definition of hepatitis

A patient will be considered to be suffering from hepatitis if he
develops clinical symptoms and signs described in form C1, or shows an
increase of at least 2.5 times the upper limit of normal serum~*
aminotransferase levels, having had normal values previously.

Having excluded other causes, the physician should classify the
disease as hepatitis B or non-A non-B; and acute icteric, anictaric or
symptomless. :

Dr. Craske at the Public Health Laboratory, Withington Hospital,
Manchester, M20 8LR, will advise on interpretation of tests, and may wish
to receive replicate specimens.,

THE PHYSICIAN SHOULD INFORM BPL IMMEDIATELY IF ANY OBSERVATIONS
INDICATE UNEQUIVOCAL INFECTION OF THE PATIENT BY A PARTICULAR BATCH -
THIS MAY ALLOW BPL TO RECALL THE OFFENDING BATCH BEFORE QTHERS RECEIVE
IT.

Follow=-up ) : )

Although BPL do not ask for information on the resolution of acute

hepatitis occuring during treatment, some suggestions are offered on a
minimum course of action which might be taken.

Eq;'
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If a patient develops evidence of acute hepatitis, his liver
function tests and hepatitis B serology will be followed fortnightly
until his condition resolves, or for three months after the onset and, if
his condition is not resolved, then monthly for six months. Follow-up
after this will be three-monthly for the next two years.

Patients whose liver function tests remain elevated for one year
after the acute attack of non-A non-B hepatitis, or become carriers of
hepatitis B virus, will be referred to the local liver clinic for .
investigation of chronic liver disease, Liver biopsy will not be €
carried out unless clinical indicated.
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Pagt 2. Viral follow-up. ( 51‘ E

First dose Batch
(index date)
Patient's name- ' Case No. Haemophilia Centre

Please summarise data on possible virus transmission on the tables and photoe
the partially completed page to Dr. T.J. Snape, BPL, at 8, 24 and 52 weeks after the
first dose with this batch, even if you have racorded further tredtment with a
different therapeutic material in Part 1 and Part 2,

Test enquiry T 7 Pre | week 1| Week 2
Date

‘Week 4 ° Week 6 Week 8

 —— o

Bilirubin I ’
AST/ALT (delete one) . ; ; 4
Alk. phos. ! | = - —
HEBsAg : i

Anti-HTLV III

Remarks/Note no. : :

| Test enquiry - Week 10 Week 12 Week 16 Week §0

Bilirubin
AST/ALT (delete one) ! |
Al phos. E z
HBsAg i | :
aAnti-gBs

| Anti-gTLV III . ! . i

Remarks/Note no. : : |

soms

Test enquiry ' Week 28 Week 32 %Week 40 Week 52
I Dats | E

Bilirubin :
AST/ALT (delete one) ‘ '
Alk. phos. :
HBsAg '
Anti-HBs i
Anti-ETLV IIT !

Remarks/Note no. - i

t .

PSRN (g

Summarise any treatment with other products/clinical notes during 'this. period:

=1
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C FR&lax

Subpart l—.ﬂ(:::..:)l“ Glabulla
0610100 Immune Serum UGlobulin

tHumanl

is) Proper name and definition. The
praper name of this product shall be
Ilmmune Serum Globulln (Human).
The product is deflined a3 a sterile so-
Iutlon talning antibodles derived
{rom humsn blood.

640.100(b)

(b) Source malerial. The source of
Immune Serum Globulin (Human)
shall be blood, plasma or serum from
human donors delerinined at the time
of donatlon Lo have been free of causa-
tive agents of diseases that are nol de-

troyed or d by the p
methods, as determined by the donor's
history and (rom such physlcal exami-
aation and clinlcal Lests as appear nec-
essary for each donor at Lhe time Lhe
bluod was gblained. The source blood,
plasma or serum shall nol contain a
vresesvalive and shall be stored in a

that will p L] !
tion by ml /]

other Impurities. o o

g

Atnrnesy ] tharsy

Name ¢ ‘muie.

change (b) & (c) to read
Just 1ike 640.80(b) and (c)
(A‘b-unnh)

dalete serum and blood
change “property® to
“propriecy”

76 1hs rw7~7fr7¢'°»z 5 o 06”47" Sive /:’/(ﬂ./kcal:”?/ (‘IF:R“)

in the U.S.
"blood,” “seruu” and "
vere deleted.

Loeecacplne )/ A5 dion

Note that this section and following

sections have been re-ovdered

Inasnuch as on'ly plasua is fractionsted
to obtain this product,
phcantu‘f (Panel)

There is no reason for the

source material speciffications fop

¢hié product to be different

from those for Albuain (or Plasma
Protein Fractlon) since they are

often prepared.from the same pools
of starting plasma. Therefore,

thia section now colncides with

640.80(b) and 640.80(c).

(Albun )

J_:Q:‘sz?ﬁf; Jomuan 29, 1985

»

Race changes (Pancl) have been proposed
(FR October 31, 1960) and commented upon.
Ve did not review the proposal or the
cocmentg bug wercly used the nomes we

consider most appropriate.

in conformance with 640.80-86. (Album-'-)

s

'lf,‘m‘»«')L W '

. Imun.ﬁ‘uL-‘ln ('

Subposl J—bnw -4 cromr-Glebul
(Humon) o~
I"‘"""‘!J"’ ‘ul.‘-\ G
06i0.100 & (g Llobeld:

(Humani

{a) Proper mame and definition. The
propes mame of this produck shall be
L‘f\-il,'.bnu'\ & (Mluman).
The product (s defined as a sienile so-
Jution contaliing antibodics derived
from human blood.

(L) Source malerial The source ma-
tetfal ol Faausqglotulin
(Humand shall be bloed. plasma.
sernm- or—epl from |
donors detesmined at the Lime of do-
uallen o have been free from discase-
causative acents thal are not de-
stroycd or removed by the processing
mclhiod, as deleemined by the mmcdical
history of thc donor and from such
physical examination and clinical tests
s miay appear necessary for each
dunor al the lime the blood was ob-
Lalned. \Where source enaterial s a
product for wshich additional atand-
ards are elfecline, the requirements of
those additional standards shall celer-

r-’ﬂ“a =mbi¢ (ic Jropsriy)ol the source mate-

tial for use I lhe prdduction af
Tmawneylabalia (1luman).
Where no additional standards are of-
fective alth reapect 10 source matcnal
for the production of T~ausaglobulia
.Cw: ' (luman), such source maiers-
al shait:

(1) Ne collccted by a proccdure
which is designed 1o assure the lntegri-
ty and o punhnwe the tisk of con-
lanination of the sovice matcnial. The
manulaclurer ol Tocwnoglobulla Gy

(Humwan) shall entule that the
cullection proccidure shall be as de-
scrbhicd b bis hicense.

(2) be wenlilnd lo selate It accu-
ialcly to the indinidual donors and the
dales of collecton,

*43) Hot contaln a preservative.,

{4) De storcd and transporicd In a
mannes designed 1o prevent contami-
nation by microoscanisms, pyrogens,
oc olher lmpuriles.

- -

E‘
Can
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CFR Yk

640,100¢

(c) Additives im sowrce muteriab .
Bource 3 a or scrum shall
coniain no sdditives other than citeate
of scid ciirate dextrose anticosguisnt

unless il (s shown ihat e
processing method ylelds & PF
fsce of Lhe additive to such an sxtent

640.101

640.101(a)

86¢0.00) General requisements.

(n) Heal stadility lest. A timatl
iy 2 ml. of complelely processed mate-
slal of each loi shall not show any vial-
ble slgn of gelallon afler heating In o

122 75 mun. sloppered glasa
C. for ¢ houss. ¢ s

T e

YNVIPY PP A Ay bierg L G

lyce |m sowmice malcrial

Bzzzcc" :1::: al !mu aol conlaln AR i )
-additive unlcss B is shown that the e g

processing method yicids & final psod- .

vek free of the additive 10 such calent

that the cantinucd safely. purily. pa~ .
Leacy. ond elfectivencis of the Laad

product will nat [ wcus’. ﬂusu‘

reausber and change pame to Processing

deleta if Molecular

Distributfioa Tast
1s sdopted

l'\‘ l-'\\‘m

< (.uh\t‘“b.

S50 many factors other o108 Tf““s"“ﬁ

(<) bute of manfechusse:
of mannfachare.’ shall be Yhe date of
Dad sterile Litbration of a waiform
pest ot bulk "'-ﬁ'm,““‘ § &10.50 shatl

astapply-

than the quallty of tha pr(..;_ch
(e.g-. protein conceatvasion, hpavy
metals) affect thie test that a

=gallure” may be difficulg to
iaterprat and a “pass” may givg

The dale

a false sense of securfity.

$640.101(a) The date of manufacture bas beca chpnged to that used .

for Albumin. It le recognlzed that, fa the future, there might

erfsc situatlons §a shitch this delintzion is not stricely o

applicable and must be facerprcted on a case-by-case basis. . AT A
However, the new definition, especially vhen spplied In consort ¢ th tqh for Maloguler Dirbbalisa
mmmnanummmmmnuw. should discourage the practice of .

extending the time of fa-house storage (of bulk soluttons) slmply

by dclaylng or repeating the performance of potency tesie, which

vaes permiassible under 640.101(d). :
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CFR Whin e | Phamge

640. 10

The
rogen fon concenlralion.
l‘lhc,u' 'lvl:nl conlainer material .hnl‘l:;
:lto.l when measured in & n:lhu. -
diluted to 1 percent proteln with 0.
molar sodium chioride.

640.101(c)

(c) Turbdidity. The produci shall be
free of {urbidily as determined by
visual k tlon of final contal

640.101(d)

(d) Date of manw/actiure. The date of
manufacture ls the dale of Initiating
the jast valid measies or poliomyelills
antibody test (§ 640.104(b) (2) and (3))
whichever dale s earlier.

change (ii+] to pH

and move to Tests on
Final Produce

turbidity section should be moved to
processing section and rgnumbered

Date of manufacture
will be renuambered

and reworded as 640.81(a),
date of sterile filcratioa

ﬁ‘“—mﬂ;}\ r1 w . Mﬂ"\@{ L R

Q@HO:) R3-
The quantity weasured is really pi, oo " e \

11 of hinal container material shail be

vather than hydrogen fon SS28.4. uhen metiured In-a. sstiuton

. diluted Lo 1 percent proteln with .18 *
concentration par se, and the . molay sodium chloride.
revislon indicates this.

by0.101

(€) Turbidity. The product shall be
free of turbkdity as determined by
visual inspection of final containers.

.

bo.10) P-—ou.tﬁna

() Dote of masfacture,. The debe :
of mancfach.re. shalt be. *the date of
aMl sterile 'Fi""n"‘!'ﬁ O‘ Q hn;‘ﬂ'ﬂ

4640.101(a) The date of manufacture has been changed to thst used Peel ob Luik ““‘*’n,““d
for Albuatn. It fs recognized that, fn the future, there might § €10.50 shq1) astapply. .
arise situatlons La vhich this definttlon is not atrictly J

applicable and must be tnterpreted on a case~by-case basls,

llowever, the new definitt
t-ntt-\t WP pCA (4

’cxtumﬂnc the time of in-~

by delaylng or repeating

on, especially when applied in consort w:Th Rels - Molesuter Dy trobution andt P P
ADIIGYY should discourage the practice of .

house storage (of bulk solutfons) slaply
the performsnce of potency tests,  which

was permissible under 640.101(d).

-
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GFR Sefiom

lpsita f6}

beling. In addilion Lo comply-

un‘:':l‘i‘h m‘mllclhle labeling ve-
quired In lh‘l;‘ ‘mhclnpul. labeling
shail ladicate thal:

t1) There Is no prescribed polency
sor viral hepalitls antibodies.
(2) The produci s not
“l'n The lot Is or is not sultable for
use with Measles Virus Vaccine, Live,
Altenualed.

€4) The 1ot s or is nol recommended
la_t__po_lhnuluh.

Aod

$40.101(£)

Sumples and prolocols. Pos sach
ln:" nl-:'unune Serum  Globulia
(lluman) the followiag -n_lcth_! shall
be lited lo llu“: D".‘A “

n‘ﬂuk‘_ m al dminis-
::Allon. Dullding 20A, 8008 Rockville
$ihe, Dethesda, MD 20205:

110 A 50 mi. anwaple of ths final prod-

uet.

121 AN protocols relating 1o the his-
tary of ‘each 1ol and all results of all
tests prescrited tn Shess additional
standasda. .

n

Hamap oy o) "":““0"‘

renumber to A640.104 Labeling
add 201.56 and 201.57

delage (1) & (3)

(4) dalete “1a or”

renuaber as 4640.105
change 9000 to 8800
in eddrese

(1) add "4 a¢ least 2
final contstnars
Intended for distridution®
add amarher voluwe '

Pescriphior AV -PA Y4
'.
§640.104  This section was darived

from 640.101(e). Parc (1) of

“that section wag deletad bocause
it would contradict the anti-HBg
potency prescribad by 4640.102(¢¢).
Part (1) of 640.10) (e) was
daleted bacausa tue Product (g
Aot used wyey the cupy
vacetnos, T ent meagleg
Producy .1. o Stacament chag B

Dog Fecomengg
d
Poltocyeyqq g, o 10 g1q -

'660.105 This .scction g the gqme
a8 640.)10) () except for ryg .

changes. The first peruits Boy to
Fequire luss of the producy "
1€ 4a qae Rocussary fop tessin

8.

The second ls

ue
6‘0-“5(&); ‘p terned afcer

¢ 18 latonded to .
sliutnate confusion about the type ot
(',.':9‘“ Tequired and to assure thag
f,
aple recefvey by 8o0a is
tadeed Feprescatagfyg of thoga

futended for disgribucion,

Curreng Package lngerg

ity

{o.aay L-h.lin

in edditien o comply-
ing wlth sl applicable labeling ce-
quited In this subchapies® labuling '
shall indicale that:
1V here—is ne~preserivcd poteney
forviral brpatizentibodees.
(0 Vhe product is not sccommended
s Inl ist
' () *Thelot-is we—sonot-suilablcfor
vec—wilh-Measles Ve VETM, Live,
4 Altlenated.
W) The lot le-oy Is Mol secommended
for poliooayelitis.

T andis fa0156 cad 20159
. Ll

dle. a
[ ] .l::.‘:.‘ mpleny Prodocaley officisd po-

‘mﬁf’-.rhﬂndm Por esch

P Solbnais.
(Muwan) the foloding aas Y,
ba lulnnlllﬂ: l:“lalu Fres g

of Diotogles, 4
iration, Ilu“dua:'!:‘-r mo'“ Bactebts
~— Fike, flethicsda, papd 20208;

@ Assmple c'-;ui’h'as & ae luss Than

"IN ok AN Ginal pdiat 1o o fenci-
5 vl temdalaeryg Intreadeq fon chisinibubiog
Galeag Sashhar~ J.\_-l..,‘g_ 3 Speiliagd ’

J
::-:1;~do«~‘ Burcan ot Bu.::u, Fiag
. g Admiatybebron
43 AN protocoy, oo —
u:z .:'::::. lnl:‘ l.n':'::lu:'u‘:ll‘l“:l“l‘:l . o
alandards, 4 f.'f\'.\':"ﬂ i o .
-7~

DHSC0000368_0040



'h

¢ FR Soichinn YSG

640.102

8640.102 Manulaciure of Immune Berum
Globulin (lluman).

{n) Processing melhod, The process-
ing method shall be one Lhat has been
shdwn: (1) To be capable of concen-
traling tenfold from source malerial
at least (wo different antibodies; (2)
not to affect the integrity of the glo-

13) o A tly yield a prod-
uct which is safe for subcutancous and
Intramuscular injection and (4) not to
transmit visal hepatitls,

(b) Microblal conlamination. low
tempersiures or aseplic techniques
shall be used (o minimize contamina-
tion by microorganisins. Preservatives
to inhibit growth of microorganisms
sl not be used during processing.

tc) Bulk storage. The giobulin lrac-
tion may be stored in bulk prior o fur-
ther processing provided R Is slored in
clearly tdentified hermetically closed
vessels. Globulin as either a liquid con-
centrate of a solid and contalning aico-
hol or mose than § percent molsture
shall be slosed at a lemperature of —
10" C. or lower. Globulln as a solid free
from alcohol and containing less than
§ percent moisiure, shall be stored at &
temperature of 0° C. or lower,

(d) Delerminalion of the loL Each
lot of lmmune BScrum Globulln
(11} ) ghall rep La ling of

™ ly equal ts of mate-
sial (roms pot less than 1,000 donors.
tc) Sterilizal and hcall The

final product shall be sterilized
prompily aller solullon. Al no time
during processing shall the product be
exposed 10 temperalures above 45°C.
and siter steriiizalion the product
shall notl be d (o lempemni
above 30° to 32° C. lor more than 73
houre.

‘S“"""‘"ﬁ of U‘ﬂﬁqg . D:scr.‘ﬂhn i

change name of section

to Tests on Final Product
move 640.102(a)(b) and (c)
to Processing Sectiom,

correct split infinitive

\"."""51.4

£40. 1034) pegermination of Log--changs “materfal” to "plasma”

move to processing section.

To avoild the

sppearance of ioposing an unnecessary teguiutoty burden, BoB should
assure manufacturers that we will continue to accept statistical

evidence of coapliance with this requircmeat.

640.102(e) This has been deleted. The section had several
dissdvantages in addition to the confusion it someCimes engendered.
One was that it appeared to contradict the requircwent for’ low -
temperatures stated by 640.102(b), now $640.101(c). Second, 1t
implied that such heating constitutes good manufacturing practice.
Io fact, slthough mild heating can partially inactivate
plasmin—=see frsyme Conlert —=it also has adverse effects on the
product, is mot necessary, and should be discouraged. The sentence
dealing with prompt sterilization ie vedundant eince good
manufacturing practice must be used and the final product must be

tested for sterility and pyrogeaicity.

Lkau”(_ ‘o

wyo. )l

“‘) Processing method. The process-
ing methiod shall bg one Lthat has been
shosn: (3) To be capable of concen-
trating lenfold (roim source milenal
al least tuo different antibodics: (1)
not to affect the lntegrity of the glo-

bullns; (3) Iofomhl:nllé;ylcld » prod-
uct which Is sale Tor subcutancous and

Intramuscular injection and (4) not o
tranamlit viral hepatitis,

(C) Microdial contaminalion Low
temperatures or aseplic techniGues
shall be used to minimke contamina-
tion by microorgzanisms. Presenciives
to inhibit growth of migroorganisms
shall not be usrd during processing.

(d) Dulk slorage. The globulin {rac-
tlon may be stored in bulk privr to fur-
ther processing provided It is stored In
cleadly identifird hermetically closcd
vesscls. Globulin as either a ligud con-
cenirate or a solid and containing alco-
hol or more than $ percend moture
shall be stored at a temperature of —
10° C. or lowner. Globulin as a solid (ree
from alcahol and containing less than
b percent moisture, shall be stored at &
temperature of 0° C. or lower.

(@ Dclenaination of the lot Each
ol of Tmmereghbaba G
(lluman) shall represent a pooilng of

pproxl cly equaj of plasmq
:. . from not swss than 1,000 dondrs.

promptin-a{lesr—solut lon—At—nomne
dutmc-ftmsdnnhalrmwm

i ' Lasr ea ba o€
-nw—-u«...wuu;uon_m._;mfu:i

shall-not-be

. peratures
houss. .,

*

* I... Pr’ﬁcft'cc, f"lf.fc are :‘fore-( '

. a(’(f’cc,“bl.' ‘o‘dfr'. e enl‘nur'A1¢

the ure of -20 9. (or colde <)
-Fac-”-"".fl_
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CHR Sechion FE£G

gHo. 102

640.10)

9410103 The flasl praduct.

() Final sofution. The final product
shall be a 18.62 1.5 percent solution of
giuhulln rentaining 8.3 melar glycine
and a preservatlve.

(b Prolcla composition. Al least 80
pescent of the globulin shall have an
slccisophoretic moblity not  faster
than -28410° centimeters® per voll
per second, when measured st a | per-
cent protela concentration in sodlum
dlethylbarbliurate buffes al pil 0.4
and 6:1 lonic strength.

Q“mmru oC CMA‘(, :h"tr:r"-‘ln o(‘ Cl.n.",.__

: 3G
me of 7o ieke
C‘\l\'\at ::: . A o Seuton ('ani-\‘dn‘_
Sechiom wlh mere ~ecently

ﬁh‘ Pmdud *

writlan Seahiong,

("‘) The past which vequired glycime
and a preservative has been

deleted, although 640,103(a) P

elther or both of these in
the final product.

(ﬁ) Ascarding & The Ponel, the regulations for this product

appearad to reflact the technology of the 1960’s. Tha

specificatlon of absolute elecirophoretic mobility has been deleted

bacausa few moving boundary apparuti remain ia exiatence. A

definitlion in terms of lmmunoglobulin G ls consistent with the best

nsue for the product, is reslistic, ts flexible and la appropriste wham

appiled In confuncEion WIER Mouiylar DL lir. Nearly al) current loge
of product euceed the proposed minimum content of fmmunoglobulim G,

(1)1t fs iatended to minluiza the content
of fmaunoglobulin fraguenta, which
are not rctained Ia the buay .4, . -

and therefore uay have littYe
cfflcacy, and the cantoat of
aggrepated isunogzlobul in, whick has

HMose 1o “Terks ony bean assoclated with adverss

Fmel Trodut” reactions. The wethod chosan for

eupressing the u-u!ulrul-eul.
|,¢,.l. cungie sponniog e nalecular
welphts of lwumonl?bulln_{; aonvaey
and Jlwer. (s based on che
knouledge that these sre
Interconvarcible and thot at bady

Dateli glye-=6 - r«m-th-c
stalt cuat

Re yots “Froloaa (-”.ran.‘-o-"

Add Nodeaater piokibabian

teuperature the eqnlllh;ruu
favore dissoclatlon of dl-arJ

*a"d “"40"‘. l:\ femne
Clnn‘..'f."ai L_'.—fcms,

cknoa*fo

¢40.902 Tesks o ﬁa‘_l-ProAud.“

Tests 3hall be p‘f(‘""
wHL § 6ol abter vhe Gind sterile
fapration of dhe product, by medheds
4hal heue besn approved Lor cach
rasufaciurer by the Picector, Durean
o n-"ﬂlojlc-l‘ Fuad asd )CA-J AJ—JnI;M‘-’...‘
o detarmiag that aach ld of Final
Predutt meads the Lollowsag Standords?

> ?2“:;-3 coctint, The Gaa preduct 3hall be
a n.5 g ,m'--f'a.w.. of pratbria,

1d comtithent

~:;’ (b5 Dotein Campatitieg . A+ leatd 9 percand ’

ob #re detal prtaia glall be tmmuagyblobialy,

&) Mmalegufar istribgtiog . A+ leask 90
pPorcent of 4he LY protein_ stall heve
a melec for ‘ud"ﬁ" ly g o ’
! o Jto,ooo_.. .

.. « 85 ooo

e of

—19-

55 L‘-n‘pu-ofn" (gr-‘-—ar.'l.’
FGL/FC.) ‘&N‘— l‘ﬁ* ';‘Cl'olve )

":nn.. m.dbidm‘gir‘_ IQ" .
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$h

N

“mon pb Lhanye Besciphion @1 ° Butye
1]

‘\.\r\ Enzyme Content

Sechon the Miedder Db bpoaduhen

Whereas
is intended to ninfmize the

-

content of fueunoglobulln fragwents
at the time of product release,

this section Ls intended to
minioize Eragmentatlon during

storsge. This fraguentation can
result from the pruteolytlc.-ctlon

cesent at tloe of releass

lasain P
o r ¢ vhich arises w5

or from tha

.sctivatlion of plasainogen during

atorage. Lots of product with

levels of plasnin and plesminogen

beloyw those indicated should meet

the requiteaents of -\e Molieatar buwibuhen Sechy~

thioughout the proposed dating period,

( L“"J‘ ‘h

GO 1o
(€) Ennyme, ¢omisat, The Final
r-.‘ub Shall aet conigia mare. '.-‘“l'\
0.010 CTA uait of plasmia per miltiliver
andl chall aet contuin merg. +hqa 0.0V0 *
CTA Lnid of 'hlo-ha,u\ P.’ millilibe ~,

r

T‘“J Pcz‘u‘rcmenl" /4 no/‘ u. P/ﬁte If-r
P'4f€M¢H+ alf')end.r u‘gou Jf\—“(cer 16

P""ﬁ""’r tTo -levclo,o amm-pr-lafelq

Jev\m (‘cve ety 6

[

r mearvgream r-‘t

USRS T SR
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0610003 The finsl praducl,

(a) Final solution. The linal prod
shall be & 18.51 1.5 percent soluilon of
globulin contalning 8.3 molar glycine
and & preservative.

(b) Prolein composition. At least 80
percent of the globulin shall have &
elecirophoretic mobllily not faster
than -21.8x16°° centhinetern® per voit
per sccond, when measured at a ) per-
cent prolein concentration li sodlum
diethylbarbiturate bulfer at pll 8.6
and 0.1 lonic sirength,

4dd s pressrvativa section

b-nw-\ ‘l U/‘a—‘u‘f

This deletion poralts manufacturers to prepave
single dose containers of Immunoglobulim G
withoyt a preservative. This fs conslscent yith the

delete as it is nov,

but rename as GCaners)
ente

L e recommendatlone of the Panel on Viral

Vaccines and Rickettefal Vaccines
revorded movs leniently from

$40.103(a) and & bulk storage

(FR April 15, 1960).
Section worded se §A0.83(b)

It e
anticipated that by the time this

‘-"\é—u_ac b

£40.103 Gearawral ?lﬂu‘rlml—"‘: '

(a) Prcsu-u.ﬁu, The £3al
Prad-.;l- m, Covyfala a'j“l“‘-’ QAJIQF . .
Q Prnl.-d&“\ll. o

(b) Siorege af dulk solution. Altes sl

processing sleps have been compicied,
ihe sicrile bulk solution shall be

(Al bus ;‘\ alored In » manacr (hat will ensure
the continued stesliity of the product,
deletion lo lmplemanted, clinical u:a at 2 ‘:ﬂuunlun.‘ ihat nlo-ﬂl::
satuse of Lhe flaal producl pre-
data demonstratiig the ":“' - Scitbed in § 61080 of this Chapler. .
fatpanuscularly admlnistere ’
Puulva(lvu—luc Iasunoglobulin G '.
* will be available. Such data have already.paen
obtained for a preservative-free modiffed:
imaunoglobulla G preparatioa shich
is given lntrnvcnoul_ly. Thia delation also
pefalts the manufacturer to use glycins st o R
co
al feentration othor than o, H (as hag
ready beon dona a the case of a epogific
¢ o
maunoglobulia G) or go scek better atgbllizing
sgent(a).
. This ls the requivement .curreacly im cffect for
Albuuta (640.81(b)). It will moccssitute ao maaufscturing chasges .
since uanufacturers nov store The final wierile bulk solugions of {
this product betueen 2 und 8 °¢c, * '
S —
TA'I N g A‘f ‘tl‘h ‘¢‘“m“/"f“”
. L] '\ \
& . &

[PRSPROY W T W7 )
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CFR  Secbam

0600.100 Putency.

(a) Anlibody levels and leals. Each
lot of final product shall contain st
teast the minimum levels of antibodies
fort diphtherls, measles, and for st
least one lype of poliomyellils. In the
event the final bulk solution Is stored
al a temperalure above 8° C. Lhe antl-
body level tests shall be performed
after such siorage wth a samply of
(he stored material.

Tsg

'Swm\ea of ﬁhﬂ:gp.

Potency renuuber
se A640,10R(€)

in Teste on Final
Product

renuaber in Seccion
“Teuts on Final Product”
replace one type of .
polionyelicis with lidsAg
cosrect wording by adding
“for” before “measles”

delete sentence on “storage”

" Deseciphion ob Charge

The priuary changes proposed in this section are the
eliminaciun of the requircment for poliomyelitis
antibodles and the introduction of a requircuent

for anti-ilBs. Ste e (nrﬂa‘s Meme for more.

iole rmatyon,

Other changes were wade so that the rcuainder
would be consistent with these requirements
ad 1O avold the curreat situvation in which
B

the regulation becomes obsolete each fime & neu
reference material (s introduced. Ope
addicional change 18 the deletion of
the second sentence of  640.104(a).
This was done because the requirement
will no longer be relevant vhen fhe

.&L..‘a._ ol BuiK3aluhon Skon 18 tn effect.

* Th's lLar no"' becn c‘n-.‘o‘lw-rnf'n(. TL“T "‘%"‘"""""r

C.r ~laa

uﬂng«-‘h
FNTT S

G' Pc’lcatg, R

)y Amtivody levels and foats.

Tests kr ﬂ-"‘;‘u"

levals s8qy be 'c—’u-ad

L
ae(baduch 1a
bl cantaiagrs intended

for istributian . Ench
ot of fina) Product shan contain ag
um levels of antibodic g

for diphitheria, WMecasies, and for o

Aepetitis D surface (.ﬁ’“ (qd-;-l‘l‘).

. In~the
ventthedioakball-colution 5-otered

for poln'omfd-"‘.‘: ) a.,.-(‘.'boo(y i’ sl s k/arc‘

—are-
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640.104

(b) Minimum levels The minimun
antibady bevels are as foblows:

(1) No bess than 2 unils of diphihersis
antiloxin pes ml.

42) A measies neutralizing antibody
level of no less Lhan 0.50 imes Lhe

level of (he Reference Meastes
] Glob X that when
recommended for use with Measles
Visus Vaccing, Live, Atl led, the

measles antibody level shall be as pre-
scribed in § 640.404,

(3) A poliomyelilis neutraiizing anti-
body level of no Jess than 4.0 for Type
1, 1.0 for Type 2, and 2.6 for Type 3,
times (he antlbody level of the Reles-
ence Poll Hils & ak [}

(c) Reference malerials. The follow-

Ing relerence malerlals shall be ob-
talned from the Dureau of Biologlcs:

(1) Rel Measles | Gio-
bulln lor cosselation of measles antl-
body titers.

12) Reference Pollomyelitls Iinmune
Qlobulia (or latlon of poll §
ils antibody tiers, Types 1, 3. and 3.
128 £ 22088, Nev. 20, 1073, na amended at
30 FR 8461, Mas. 13, 1876)

\l.mmqra o7 ‘M-\s [
]

sevord messlas potency
to reflecs change im

Raferenca Sauple

teplace with requlrencats
foc Anci-lina

Feword to pake more
keneral, add Reference
for Anti-liBs and dalste

Polio Reference

Pacrphio- oy _Mm.ﬁa-

Bocause of the uses of this producg, gg 14

clear that fwproved potency requiremopts jluwl‘
ba swught, Obvious candidateu are ln@l‘qdlec to

to gram-negative bacteria,

hepaticla A vicus,
o

and 80 varicella-zoster virua,

rd

c‘m aac;"n !

é40.) 0.

30 Minimum Segeis. The
antibody berels I.C':ll fottows: m

1) No less than 3 wsmis of diphlherta
antlioxin per mi, {

(15) A measles Reutralizing
antibody leve) that
beare the relatfonship
to a referonce Prepara- e
tion, obtained as
tadicatad 1 pare ()
of this scctlon,
upucified by the
Disactor, Bureay of
llolqlcn. Food and Drug
Adsinistratios.

(114) An anci~Hls tlter of
11100 by end~-poing
dilutlon 1y o Tadio-
lmaunoassay or ether teat
appraved by the Diractor,
Bureau of Blologics, Food
and Druy Adalatstiration.

) Reforence materlalg.
Referanca materfala
avallable frow the Bureau
of Bigloglce shall taclude, *
but not be MMuited to; '

(1) a reference globulin for
correlatlon of weasles
eat | body levela, aud

(i1) a reference globulin for
calibration of antl-isa
tosta.

—a3-
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Add us 640.86(Albums)
Equivalent Methoda Sectlon

Mcr.e'hm ol CN'\JG;

This section is the same se 640.86.
It is intended to be ap explicft
statemcnt that uui Preveat uisunderstanding
on the parc of manufacturerg, <
vhile sssuring them that equivalent

aliernate methods (including processing, I

snslytical, end aduinistrative procedures)

are not precluded. ; N

.9 e

Change o

8618 06 Equivelent methods. °

Modllication of any particular man.
ulacturing mcihod or process. of the
conditions under which R Is conduct.
ed, as set Jorth in the additional stand.
srds for 'x.'.q.«n,bh.u. & -.
{lluman). shaill be” permiticd only
upon the submission by the .
tucer Lo the Director, Dureau of Uioto-
glcs, Food and Drug Admunistration,
of substantlal evidence demonstrating
thal the modification will assure the
continued salety, purity. potency. and
effcctivencss of Toaymuse globulia G
s (Human) o an cxtent’equal 10, or
grester than. the methods or processes
provided in §§ 640./60 through 440 Jof,
and afier the equivalent method hasg
tecelved the writtep approval of the
Disector, Burcau of Diologica, Food
and Drug Administeation.

-~
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: .
fuhpant l—uzm.mmm Glehulin

delets
§6s0.01a Measiea Immung filebulla
> tlluman).
Y (a) Proper name and definition. The
proper Rame of utrg wogucl‘ l-lhlll ba 640.110-640.114 -Armour Pharpaceutical Company, the oaly firm >
3t shall conslst of & ..r,m .‘l,l.,:'k;“ of licenscd for this product, has not wmanufactured it for years. As
10 o I8 percent globulln derlved from atated by the Panel on Viral and Rickettsial Vacclnes in ite re
blood, Ing th . . post

:“‘::"'l"‘“my l:'::l :’“.:.':"::"m v, (FR April 15, 1960), there is no noed for ghe product. Armour
;. n (:"“ ne ::“ “- ::,.‘“;“ should be asked to glve up fte license for this product, and these

AL Ul shal ms rom
‘-:‘""': (L eth sovcent sulutto of sectlona should be deletad. The nusbare cap be veasglgned,
human globulin.

(b) S terial. The of
Ry Qiobulla (1 )
shall be blood, plasma or serum {som
h donors del lned at the time
of donatlon Lo have been free of causa- |
tive sacnts of diseases thal ace nol de-
alroyed or | by the |
method. as delermined by the donor’a
hlstosy and fsom such physical exami- .
‘&ad S0 O “‘""'15'\ 5

0.4 3£ . . .
64o0.1 ‘( ‘p.'&-ta)a T"‘f”‘ 18 710wy PO Nt (‘4"‘5/6./
. B '
[ cenred /7
o earfe, Fonnns Crrbars
.~ ! oW, L
h ﬂ 4 (/. S . ¢
R -2~
. ' i " ’ ‘O‘
‘ S ; - g 5 o)

' .
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Except for the specjfic provisions fadicated below
epecific imaunoglobulin G preparstions

for Intramuscular uss should j,aye the same

generic requirements as does l.:.unoglobul!n G.

Ap “equivalent methods™ sectioa

peralts alternate standards,

provided tha manufacturer caa support

them and they have been approved by BoBb.

Thie pr-ovl-lon ta consistent vith
current pracfice and UNO guidelineaj
it cem assily be met by all present mapufsctuFeys,

Is reflects current practice,
and all curgent Idte of
these products would cmply:

$40.110

(s)

®)

$f0.am1

$40.112
()

Change To:

- .
'
specific Imsunoglobulin Preparacions {ag latraniiscular
Administration :
pefinition and requirencnts. The product s dafined an a sterile >

solution contalplpy antibodles derived from buaan blcod.

Unless

indiceted otheruise by the following secglons, Lt shall scek all
requircucats foy lmaunoglobulia G (Huaam). -

Proper names.

. approved by the Dlrector,

Administration.

Each producj sholl have a proper name that fs
Burcau of Biologlcs, Foqd and Drug
The approved proper names ijclude, but nced mot

be limited to, Hopacitis B lnmuncglobulin G (Hiuman), Rabied
Imunoglobulin G (Muman), Rhy(D) Imsunozlabulia G (Nupan),
Tctanus leaunoglobulin G (lumap), aad Varicella-Zoster Ieomuno-
globulin G (lluuan), : '

Procesalng

120}

@

Each lo¢ of specific Im’mglobqllu 6 far fntramuscular use shall
represent a pooling of approximately equal ampunte of plasma froa

not fewer ghan

20 donors.

Tests on Final Produce : -

Protcin content, The fimal .;uduct ohall be
percent solugfon of protein.

@ Theis is an f-«(:orf‘«.,f‘ prfeme.,f. It avosdls
r{()éfl "':On “n #l‘ 4(0(:....,",,1: _I,, ‘.-.qf‘ Aoug.m."

uo‘ffmt.‘h all 4’“"1 ’

Sce Fc/df.[ R.

a‘mmnut 1 135.1‘..'.4 A‘/e

mee o ‘e g
“"‘) 11" new (f.:.' wolecwile,r si'ne
o P f;':.b L“"-‘DA r-g.i

@ @ OGJ“‘: "- .
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This section has beean prepared with the intent of
ainiaizing snbigulty, codifying curreant good practices, and
avoiding the necesnity for chln;u. the regulations wheq a now
reference preparatioa ia adopted, *

Lhdage 10 (AT
(b) Potency. Tests fof datlbody levels shall be carrled out on product
5 fa final concalnerd lntended for distributfon. Each Jot of flnal
product shall contain ot least the alnleua laval o! the sppropriate
sntibody spectfled §n tho folloulang subscctliona. i

. €1) Hepatitis B Jumnoglobulin G (lunan) shall have a level of -
anti-liBs that boars the relatlonship to a creferance
preparation, gbtalned as fndicated la part (6) of this *
section, specifled by the Disector, luuu of Ilnlnglu,
Food snd Drug Aduialstration.

(2) Rablcs Juwupoglobulin G (luaan) shall have an ancibody level
of at least 110 Internatlonal Units of rablas antibody per
milbiliter (IU/ml) as determined in a alniouma of four pateacy
teats in parallel with the U.S. stsndard referance
preparatioa,

(3) ®h, (D) Imounoglabulln G (lluman) shall have such s level of
snti-D (ant§-Rh,) and be filled inco £4nal comtalnecs la
such s wvay that thc potency of the contents of each final
contalnar baars the relatfonship to a greferance preparation,
obtaincd as fndicated in parc (6) “of this section, specified
by the Directoy, Bureau of Blologics, Food and Drug
Adatnlstracion. The relatlonship speciffied shall sssuce thag
one final coatalner of the standard postparcua dose of the
product will conphtcly suppress lmnune respomss (o0 at least
15 ul of D-pogitive (Th -posttive) red blpod cells and thac
one final contalaer of tha micro-dose fora of the product will
completely suppress fmsune rcsponse to at leasc 2.5 ml of
D-positive ved blood cells. In no case, housver, shall ghe
£111cd volume of a floal contalner bs less-than 0.3 -%&t nore
than 2.0 al.

(4) Tetdnus lmmunoglobulin G (Muaan) shall contaiam at least 170 [ @
unlts of tetanus antitoxin per aillilicer and tha filled
volumse shau assure that cach final coatalmer contala 2 ®
unlu of tetanus aatitoxlin uunughouc lu dattiog parlod.

(3) Each final comgainer ol Vn'uclh-lnlur l.qanglobulla G
(Human) shall contala s Jeast 125 units of amtibody to |
varicella-zoster virup, -The product shpld- cunln at leastc 30 -
unite of cha antibody pe wilislbcag. :

i M -3 P~

W3

®1—l‘ .“ “Df a r(-%uorcme..‘f' @'{‘ pur--.

111941'; *' ) MSM‘IN-. wmel’ [ Y g Sy Cuceeded,

) 1 . .
-t Ld L RN

?ilﬂo k f\: cul'rf.?i" US‘ R‘&N.n‘g. and

@ n!-‘ 4‘ a ‘r-cz.“‘m-»..-..;" qa € r.ern,t ‘/Og
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Deseriphone t(‘h»«jd
C lolouling

Except for specific indicatione, poteacy, and directionsg
for use, the labeling will be the same as that for Immunoglobulin
G. Accordingly, $640.113 should be the same as §640.104, excapt
that tha iyrelevaat statement regarding policayelitie has beep
daleted.

This section is the same as 640.86. It 1s Intended to be
an expliclit statement that will prevent misunderstanding on the
part of manufacturers, while ssauring them that equivalent
alternate methods (including processing, analytical, and
aduinistrative procedures) are not precluded.

.CJ‘ﬂ "Jf' ~lo ' S . ‘2 )'

GHo. N2 o L

(6) Reference uaterials avallable from the’ Burepu of Biologics

shall include, but not ‘be limited to:
(1) ’ a referance for correlation of snti-libs levels, : -

(11) A U.S. standard antirsbles preparation, as .
Aluodicsted 1o 610.20(s), )
(111) & refprence for correlation of snci-D potency,
o

(1v) a standard tctanus antitoxin preparatioa, as
indicated fin 610.20(a), and -

(v) a refercnce for correlation of sati-varfcella~sostar
virue pnitage.

640,113 Labeling

640.114 Equivalent Methods

Modificallon of any particular man-
ulacturing sncthod or process of the
conditions under which It Is conduct-
ed, a3 scl forth in Lthese additional

standards (or ¢ -§ spQLikic Tanus gions bin G

(Hlwwan), shall be permitted only
upon the submission by the ac
turer (o the Director, Burcau of itlolo-
gles, Food and Drug Administration,
ol substantial evidence demonstrating
that the modification will assure the
continued salely, pucity, polency, and
‘elfeclivencss of Gay €pacidit L
+ (Human) to an extent cqual 1o or
gieater Lhan Lhe incthods or processes
provided in 1) G40.0%0 (hsough 649Q.4u)
and after the equivalent method has
teceived the uriiten approval of the
Pood

. Director, Duseau of Biologics,

end Drug

fobalin g

EIETE o A NP

product_ is mot

In addition to complylng with all ruc-bh labeling required fa
this Title, labeling shall fndicate that the
recomnended for intravenous adainistration.

- 2p- 'q

DHSC0000368_0051



25

’
1

hanods e

CFR Aseton Y- 45k

REXTRANS

HES

No Pro‘u.saii at+ theg

fime.,

- ML

N TE

lassinoglobulin Products for Jatfavenous Pse o

6l.

Non-Blood Plassa Volu;c Euundefq

62.

ek sk ettt eI T st i B e ait

s

At present, only ona such prpduct §s dlcensed by Bol; gherefore, it
vould be prematuce to propose rogulations (guldallines,
points-to-consider, atc.) for them. Furtheraore, the fntravenous
imaunoglobulin producte being uaed and/or studled fn Europe, Japaa, and
U.5. are made by.a wide variary of manufacturing methods and vary uidely
ia certain propertics. For example, varlous proteln concentratfons are
vaed, and sone producis are in dried forp. This diversity suggaste chat
it will be lupossible to devglop one cet of complete specificatlons for
all fntravenous Immunoglobulin products. llovever, ia the future, it may
be seasonable to proposs a limfted sat of specifications for certaln
coamon propesrtics of these products. Py

We hava bocn uwnable to locate any writtea requirements, guidelines,
or genaral spccifications far these products. Neverthaless, a wide
varfety of dextrans, including dextran-40 and dexeran-70 or =73 fa
several combinatlons of solvents and containers, and hydroxyethyl
starch are marketed and are the regulatory responsibilicty of the
Branch. In view of the Jimited regulation of these praducts, such
a set of specifications would appear to bo helpful both to BoB and
to potentinl ncw wanufacturers. It le anticipated that devalopsent
of such specificatlons, {f it is to be undertaken, would require
the collaboration of the Plasms Derivarives Branch and the
Licensing Branch, which holds the NDAs for thesa products.

-)(_ /‘/OW 'fu-;o,

.-'.

_11,
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10.53 Many immunoglobulin G preparatfons undergo r
:urlug storage. Ceneric dating periods of up to 3 years plus 3 i
years are thus iar too long. Our proposal fe to set tha gemeric

Serum Adulnu period at’ 1 year plus 1| year and to allou manufacturers to *’
“—“"“J" rame o IG‘ \.‘.M_ b support extcnsions on an individual basts. If a manulacturer has '
bt docuucnted stabilicy and BoB hae the supporting data, only a .
-od ofF susary would need to be subaltted. This section would permit some
c““ﬂ"‘ MMQ Ut L flexibility of judgment on tha part of BaB. For cxample, data [rom
Tramaune Serum a"\’ﬁ"'\ 8 study carcled out im 1960 with porency 10 vitro as the oaly

endpoint could be considered inadequate cvidence of stability. All

of the speclfic fuamunoglobulin C preparations listed in

#640.112(b), as well as Isounoglobultn G, should have the same

generlc dating perlod. . Concurrent application of this revised ;

dating period and the provisions of £640.102(c) and $640.102(a) (M-lq der DG RbGlen and
taryme c.n‘b\.b) should substantially tmprove the qualicy of products in ‘e

distribution. .
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Heasles Imaune Globulin ghould be delated from thia
section (axt=3¥). 1la view of icq well documeated lack of efficacy,
20 should Pertussis Immune Clobulla. .

610.53 Ko change has been proposed In the dating parlods for .
Albunin. llovever, a disconcerting dlr.lu'uony vag auvted durlng our
veview. No licensed manufacturey’ Fecosmands storage betwaem 2 and
10 °c, a recomncndat foa that permites a S-year dating perlod. AL}
uéc lubeling that porules Stovage sl Lenperatures up to 37 *c.
Studies carricd out tn BoB have Andicated that a carefully prepared
Albuata can be stored for S yoars at § %C utth ailninal changa,
(lote that 5+ 3 9C (5 2 ¢0 8 ®C; we could find no basts for

the "2 o 10 Uc* specification or see uby 1t should differ from

Lhe range Indicated in 610.53(a).) @y contrast, the studles of
varn storage of Albuuln carcled out in Rob used a teuperaturs of

32 9¢, Reports of manufacturers’ stability studtes that are now
underuay suggest that storage near 37 O ®ay not be desirable.
Changes 1a Albualn etored ag such tesperatures occur much fastar
thsa thoas tn product stored ncar 4 or 3 O,
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