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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 faxduct
c. information regarding the oonpanySs plans for screening of donors.

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

In addition to the 5 licensed materials, intravenous immunoglobulin prepared
by BPL Elstxee is distributed under Crown Inrounity. We understand that the
present method of ananufacture is the sane as that used by PFC Edinburgh.

Following consideration of the intravenous immnoglobulins, it ms considered
appropriate that the sub™comdtt.ee be asked to review the safety of the
intramuscular preparations and to endorse a recommendation 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 Iranuno, and 2 mlicensed
products, distributed under Crown Privilege by BPL, Elstree and PEC,. Edinburgh.
Although the Edinburgh material is unlicensed, samples from each hatch 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 inmnoglobulin 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:-

S!The Cotmittee are anxious that individual donations for all blood
products should ba screened for HKLV-III from the earliest possible
date. Manufacturers should be requested to confirm that donations
are being screened aid to provide information about th® nature of
the screening tests used.”
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The Main Carmittee endorsed this remark when it net at the end of Norenter 1985»

RECENT REHMS

a. IntragMscular Immunoglobulins

Since early fester 1985, NIBSC has keen scrasrdng samples of imewglsixilin
received by them under the batch release procedure. In late Novaiter they
reported to the licensing Authority that-intramsoxlar inmxr»gl<3talin frost
both licence holders (Kabi and TnTBuno) had given a positive test for antibodies
to HTLV-IU.

Three batches of material are involved, two from Kabi and one frcm Irrnttno..
All were positive in 2 different ELISA tests, and were again positive when the
tests were repeated. These results have teen oOTfixmad by hmraiablottingr^ .. The
two companies have been asked to state the source of the plasns used, and to . -
give details of any screening carried out by them for antibodies- to ffiW-III
(nature of test, stage of nanufacture when it ms carried out). . .1.-, ,■

V-,J5.
Material from PfC, Biibbaxgh, screened at the saraa time by the sane ELISA /•«

tests has given negative results« Thus the present position is that of t <
4 possible sources of supply of intranuscular immcglobulin 2. are profeciiw'
end product which appear to have antibodies to HTLV™III, and have therefor^*-'-
not teen relased by NIBSC, one is producing a 5clean* final product, ancxte •

the 4th rase ths final product has not been available for esaminatiasTr

b. Intravenous Smunoglobulins

Exactly one week after NIBSC had first cammicated their Hidings with’' /
intramuscular inminoglobulins Sandor reported to us that retrovirus, • ?
mrphologically indistinguishable frat HTLV-III, had teen isolated from'2 pstiggts ;
at Northwick Park. Both patients ted teen treated with intravenous irwumglc^li /
prepared by Sandor. '

. /
The teakground to this report is carpiex,and the details need not be ertered /

into here. Briefly both patients are diagnosed as having cannon variable /
hypogaimaglobulinaasda,,and at Bforthwick Park such patients are being screened /
for retrovirus as part of a research, programs,. Isolation of the virus resuB|
from routine srteening in th® course of this investigation. —-
In one case the link with Sateoglobulin is tenuous. The patient has received-|
a variety of trratnenrs over many years. These haw included intramuscular |
gamreglabalin and. plasma as well as intravenous immunoglobulins from Elstra® - j
and Miles (Gamirame) in addition to Sandogldaulin. Oily 1 viral isolate has
been obtained, and subsequent attempts to isolate the virus hare teen 1
negative. It has teen suggested that the first isolate nay have been a
laboratory contaminant. 1
In the second case the picture is different. - Virus isolated on more than on® . j
occasion is norphologically identical to HTLV--III although there are sore- >

differences in immntelrtting patterns. The patient is-an 18,year old girl 3

who has no history of contact with high risk groups and who has"saucd no
blood products other than Sandoglteulin. Clinically sis . is suffering from
AIDS, awl the possibility that this might have, been transmitted by Sardoglotalin
cannot be excluded. I

2
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Bmar® intend to issue only ’’donation tested” batchesrafter
1st January 1986.

Kabi have been screening individual plasm donations since early
this year,, but we have no information on how long it will he before
material prepared exclusively from individually tested donations
will be available.

BPL Elsixes, on the basis of their current stocks of plasm# will
not have material fron individually tested donations for 18 months
to 2 years. Current material is from screened plaara pools..
Final material is also screened..

b. Intravenous Irnmnoglotelin.

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

Sickest have been screening individual donations since July 1985
and expect to have material prepared exclusively fraa these
sources by January 1986. They also screen plasm pools for
antibody to HTLV-III
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- Kabi material has net yet test launched on the UK markst. It . J
. is not know how- long it will be before they can supply 7

material exclusively from iwlividually tested plasm donations, - 1
although they have been screwing individually plasra donations,. <

since early 1985«

Sandoz will have material fron individually screened plasm :
demtias by Wrch/A^il 1986, Current material has not been '

subjected to any sexaetongv -■
' jj- - _

•• , J

“ Biinburgh will have ratesial fzaa irjdividually screened ,
donations by March/April 1986. Current material"is from'
screened plasma pools. Final raterial is also screened*

BPL Elstree on the basis of'their current stocks of plasma, *
will not have material from individually tested borations -for -
18 months'to 2 years. Current notarial, is tes screened plasma?. s
pools. Final naterial is also screened, ~ —

SLMWS ' : '7
In the light of recent events it my be appeepriate that only those
preparations trade from individually screened plasm dmatims should te’WBd.
In the short tern this could cause a supply problan. j
BY January 1986 we expect to have at least one source of inteariifeX^ |
inwunoglobulin and one source of intravenous-iiraunoglobulin p«^fed ftto- 5
individually screened plasma donations, By March/April 1986 attleasSSk^ "

additional source of intramuscular immurwglobulin and two additional to?®s ’
of intravenous immnoglo.bulin should be. available.

Intheevent of a shortfall of material in the first few months -w epMfcn.
would be to allow the use of material where the plasma pool ha« tow sbrdOB.
Another would be to restrict the use of material to certain very'^ericus •

clinical situtatims* It is possible that a catoinatim of the§® options
will have to be comidered, and expect guidance is required.

SPECIFIC BMJDSJjaJrJKS '

With the exception of Husetet, an antitetanus iimamoglotolin prepared by
ItarunG and marketed by Wllcme, the national require®rt.for the various
specific hmmoglobalins is set by PTC, Biinburgh and BPL, Estres who
manufacture and distribute these preparations under Crown Privilege,
totoxxsly toe same requirements must apply to these products, is individually
screened plasm donations and provision or protocols and samples to NIBSC, and
ideally all manufacturers should also be- licence holders.

REOM®EMTia®

1. !® inrwoglobulin preparations should be used other than these made
from plasma where individual torations haver been screened for antibodies
to HTLV--III (and for HBsAg). ' L > ”/ tototo' -

2« Details of the nature and smsitivity of the screening test used
should be provided.

4
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i in the event of a shortfall of material prepared from individually
screened plasma donations, consideration stood be given to

a. restricting the use of the material tocertain serious
clinical situations

b. allowing so® useofmaterial prepared from screened plasaa
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.

APPEMDICIES

1. Intraamsoular inwunoglobulins (NXBSC paper).

2. Intravenous isrounoglobulins (Secretariat paper).
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Comsat on the safety of hMan imunoglcbulin'; products

intended for intramuscular use

Introduction

Although there has recently been considarabla concern over

the transmission of viral infection by intravenous adminis-

products have an outstanding safety records The principal

problem associated with intravenous immunoglobulin prepar™

ations has been incidences of raised liver enzymes which are \

directly attributable to use of intravenous IgG products

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

injection by either intramuscular or intravenous immup^

globulin preparations.

as having suffered from. non A - non B hepatitis. To Wt®

tration of human immunoglobulin preparations which are

prepared specifically for intravenous usef ’ intramuscular ’

(Ochs st al. 1985 Lancet I, 4C4j Leon et al. 1984 Gan^t II

1062). Some of these patients were subsequently di

X- - ’

This paper briefly reviews the safety aspects of human

imunoglobulin prepared for intramuscular use.
J

Human imunoglpbulin products intended for intramuscular j
use G
At present four intramuscular immunoglobulin products are . j

used routinely in the UK. Two of these, which are made by

KabiVitrum ( Kabiglobulin ) and Immuno ( Gammabul in ) are ’

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

release procedure involving evaluation of samples and

protocols at f^IBSC.
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The other two products, which are produced by the Scottish

SPL and BBL 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 ths BPL Elstree material have in the past been

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

All human immunoglobulin products intended far intramuscular

or intravenous use are prepared using the Cohn (cold

ethanol) fractionation technique or modifications of this

procedure (Hein at al. 198S 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

usually subjected 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
A

hepatitis measles and rubella.

Batch release of immunoglobulin products intended for

intramuscular use

Samples submitted to NIBSC ars tested to establish purity,

identity, sterility, antibody content against viruses and

bacteria, antibody dependent complement fixation, and
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O;1
pyrogenicity. The following specific tests are applied? 1

(1) Assay of human'IgG by single radial immunodiffusion J
using monoclonal antibodies. r

(2) Immunoelectrophoresis. ,

' ’

(3) SDS polyacrylamide gel electrophoresis run under 1

reducing and non-reducing conditions and also immuno- '

blotting using monoclonal antibodies.

H) Sterility. ,

(5) Pyrogenicity (using limulus amoebocyte lysate). J

(6) Testing for the presence of hepatitis B surface antigen,

(IRMA). 1 '1
1

(7) Assay of prekallikrein activator.
'

• j

(8) Estimation of antibodies against? |
(i) Polio virus (viral neutralisation) .

(ii) Rubella (single radial haemolysis}

(ni) Measles ( )

(iv) Hepatitis B virus (IRMA) ;

(v) Tetanus toxin (ELISA)

(vi) Diptheria toxin (ELISA)

(vii) Tests for the presence of antibodies to LAV/HTLV-”!11

(ELISA, Imsunoblotting). s

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

produces little alteration of the ’native' immunoglobulin '

structure.
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Safety of intramuscular iMunaglobulin -I
Problems associated with the use of human immunoglobulin

preparations can be divided into two principal groups, ie

th® occurrence of adverse reactions and the transmission of J

viral agents.

a) Adverse reactions

It is well documented that adverse reactions do occur follow¬

ing injection of human immunoglobulin and such reactions, »

which can ba severe, are of the anaphylactic or anaphylac- *

told type. These adverse reactions have been attributed

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 the preparations, or

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

not all preparations (Shemin 1968, JAMA 203, 113? Kamse st

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 production of intravenous immunoglobulin help to

eliminate 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
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administration of such large volumes can also be probleaat

aemia in the UK, MRC special report series Ko 310 p!06), and

intravenous immunoglobulin is usually preferred-'for this

reason,,

leal in such patients t (Soothill, 1971 in Hypogammaglobulin

Transmission of viral diseases ’
•

Human immunoglobulin preparations intended for. intramuscular

use have an outstanding safety record regarding transmission- ,•>

of viral agents (iwarson et al» 1985, Transfusion, 25,;1S^'

Gerety & Aronson -1982 Tranfusion 22, 347). For exampl®

Kabiglobulin has been licensed in ths UK Since 1973 and

there has been no reported incidence of transmission-a
viral disease, However it has been shown using

that it is possible in rare instances to transmit hs»atit£sf

B using human immunoglobulin (Tabor & Gerrety 1979,

ii, 1293). There is also a single report of transmission of

non A - non B hepatitis by Anti-D (Rho) immunoglobulin

prepared from the sera of donors who had been immunised with

erythrocytes from an individual affected with the disease

(Renger et al. 1981, Z. Asrztl Fortbild 75, 8941. There is

no description of the procedure^) used to purify this

immunoglobulin. This report has probably little relevance

to immunoglobulin products used in the UK.

In general it can be assumed that the intramuscular products

licensed in the UK are unlikely to cause viral diseases.
, . . - '

'

•< >4
This safety record contrasts with that of intravenous immUno-

globulin where transmission of non A - non S hepatitis is-3

now a known potential hasard. As production of both intra-

TlZ^BH
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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 concerning the

inactivation of LAV/HTLV-III by such procedures are in

o'rl a aw
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progress at NIBSC.

Conclusions 3
The preparations of human immunoglobulin intended for '

intramuscular use which are licensed in the Ulf are sale Z1

products when used as intended. Serious adverse reactions j

may occur with patients suffering from hypogammaglobufitt"^ '

asmia, and in these cases the use of intravenous? immuno^ <
globulins may be preferred. — ‘11'

The risk of transmission of viral disease- is minimal.^ In 1

this context it is essential that manufacturers screefi- til

individual plasma donations and product batches for f'

absence of hepatitis B surface antigen and evidence of

infection with LAV/MTLV-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

of the screening tests used.

Tests for antibody to LAV/HTLV-IIX virus are routinely

carried out at NIBSC on all batches of immunoglobulins

submitted for batch release purposes.
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NOT FOR PUBLICATION

COMMERCIAL IN CONFIDENCE

COMMITTEE OS SAFETY OF MEDICINES

SAFETY OF INTRAVENOUS IMMUNOGLOBULINS

Human IWiunoglobulin preparations for intramuscular administration
have a long history of safety in clinical use and whan, mors
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-. irsnunoglobulin is
manufactured and distributed under Crown Immunity by B.P.L.
Elstree.

Manufacturer Product Licensing Position

Miles Laboratories

Biotest Pharm.

Saadot

Kabi-Vitrum

BPL Elstree

PFC Edinburgh

Immuno

Gamimune
PL 0055/0104

Intraglobin
PL 4500/0002

Sandoglobulin
PL O1O1/O181-2

Gammonativ
PL 0022/0056

i.v. Immunoglobulin
type GGV

Human Immunoglobulin
PL 3473/0011

Endobulin
PL 0215/0023

Granted 16/1/84

Granted 22/6/84

Granted 13/11/84

Granted 18/2/85

Distributed under
Crown Immunity

Pending

Pending
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ntravenous immunoglobulin like intramuscular wmmoglabuli-n is
prepared by cold ethanol fractionation of pooled plasma. The Cohn :
fraction XI is then treated to make it suitable for i.v. administrationi
It was widely believed that Cohn fractionation of plasma was
capable of inactivating virus. Ths first indication that this i
might not always be the case cams with a report from BPlJ that 12
patients treated with their i.v. preparation had all developed f
non A non B (NANB) hepatitis. Correspondence in the Lancet^ ;
suggested that there might now be a case for incorporating into ;
ths process a step capable of inactivating hepatitis viruses and
HTLV-IXI, while a leading article in the same journal^ noted the :
finding of American worker* that blood donors with a raised senna
ALT are more likely to transmit non A non 3 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 1.6% of >

donations. ... ?

There has now been another published report4 of NANB hepatitis -occurring in 7/16 patients treated with the Hyland (Travenol)
_

j
material. There is a further (unpublished) report of HASH hepatitis ’■

in soma patients treated,with- the Kabi preparation, •Gaaawnativ', :
but no details are available. ‘

In view.of these reports if seems timely to stop and taka M critiwMtt ;

look at the products already available in ths UK and at thuMa for '

which licence applications- are pending? to consider, particularise -i

with regard to HBV, HTLV-III and NANB virus,

1. the acceptability of the starting material 5

2. evidence of virus inactivation during the pr^pax^ficn
of the products ;

3. evidence of clinical safety with respect to tran^issionof viral infection.

Acceptability of the starting material essentially means screening of
individual donors. At the moment all are screened for HBoAg. and
it is intended that all should b® screened for presence of HTLV-III
antibodies as scon as a reliable test is available. Licence holders
and applicants should be asked to confirm that this will b@ the case, |
There is no screening test for MANS, 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 ths facilities for doing I
ALT estimations, but it is worth suggesting. j
Evidence of virus inactivation during manufacture jF vaS^ Fs useFto ran3er CaKn—?raction II J
immunoglobulin suitable for intravenous use. |Each manufacturer should provide evidence that his procedure J
is also capable of inactivating viruses. ]
Evidence of clinical safety j
Ultimately the evidence of safety must be provided by adequate J
follow-up of patients. For monitoring of liver function by ALTf timing|
of samples is important, and BPL regard a pre-sample, 1 week post, . I
and subsequently fortnightly up to 15 weeks as the minimum acceptable I
for NMB follow-up. For Hepatitis B and HTLV-IIX longer follow-up is ;

required (a minimum of 6-12 months)".
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UK PRODUCTS: EVIDENCE OF SAFETY

Product Procedure Evidence of
viral inactivation
by procedure used

Evidence- of
clinical
safety

Gainimune
(Miles)

- Reduction by
. . . dithiothreitol- Alkylation with :

•lodocetamide

None provided 66 patients
followed up

• for 2™5
years« No
details given

Intraglobin
CBiotest) - Acetylation with

B-propiolaatone
None provided
but is known
to be effective

- 28 volun¬
teers
followed up
at 3-week
intervals
for 35 weeks®- Data on large
numbers of
childreni, in
some case# up
to 6 years-

Sandoglobulin
CSandor)

- Limited pepsin
digestion at
pS4 '

'

None provided but
is known to be
effective

* Several hw-
red patients
treaty for
2 years

Gananonativ

|(KabiVitrwa)
•» Adsorption on
DEAE Sephadex

None provided -43 patients
treated for us
to 9 months

Endobulin
(lamuno)

PEG precipitation None provided

..

16 patients
followed up for
average of 14
months. Monitor¬
ing included
estimates of
liver snryme
levels before
and after each
infusion

I3
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Product Froceduxa
j Evidence of
5 viral
j inactivation

Evidence of -J
clinical *0
safety ?3

Human Immuno™
globulin (PFC,
Edinburgh>

Limited pepsin
digestion at
pS4

Hone-,provided
but is .kaowa-

" to be effec¬
tive

No volunteer(SF or
patient (26) develop^
clinical or labora™-
tory,feature® of?'
NMB hepatitiaand na
change® in Hepatitis®
B serology ocourrad 1
during follow-up a£u||
2-9 months >1

i,v. lamuno™
globulin
type GGV
(EFL Elstree)

present
method

Same method
.used as at

. PEC Edinburgh

'2-2' . , J1 4
- L-vX'

J*' <’^1> ’j

i„7,_ Immuno*™'
globulin type

ELstXe®)- fanner
method

Gel filtra¬
tion
(Sephadex
G25)

• nmb
in ~ 1

j. . -j

From the table? it is clear that non® of the manufacturers ho provxt^ef ’

evidence of the ability of the procedure to inactivate viruses. However
pepsin digestion and trsatnent with B propiolactone are both known to da at*

There is adequate supporting evidence for only 3 licensed or licence pending
products - Humn Iwiwoglabulin (PF1L Edinburgh)- Sandoglobin (Sandor) ’

Xntraglobin (Biotest)

Manufacturers of the other 3 products have not provided evidence- of viral (
inactivation by the process used nor ©f safety in clinical use, and they
should be required to do so _

...
• i

- Gamimune (Miles
-> Gammonativ (Kabi-Vitrum)
- Endobulin (Immuno)

Endobulin is not licensed but the othtr 2 products are, and it is suggested^
that, in the first instancef an informal approach be made to Miles and- to t

Kabi™Vitrua to ask them to supply th® necessary inforaaticn. y.’'

- ' 1
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P.F.C. Edinburgh has provided an interesting and useful pre-publicatiom
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«vs 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, Sistroe

Appendix 3 s Draft of FDA requirements for immunoglobulins
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All plasma pools used for th® manufacture of therapeutic blood products
are liable to ba contaminated with a rang* of viruses. From experience,
the moat significant of thee# are Hepatitis 8 virus, Hepatitis Non-A
Non-8 viruses} (NAM81, MTLVllUum.

Certain Human blood product® have a high probability of viral
transmission and, for example, 1001 of haemophiliacs exposed to unh®at«4
FVHI far the first time ar® liable to develop NAHB hepatitis5. jn

contrast, intramuscular immunoglobulins manufactured by cold-ethanol
(Cohnl foctioMtian have ah- excellent safety record® with, to date,
no recorded cases of 1X05 transmission (WHO Expert Comitt®® - reported
by A, Zuckerman at Symposium on AOS In Blood Transfusion, 3M April
1S85J and very few reported case# of Hepatitis transmission U»SL

Ths impressive safety record of intramuscular immunoglobulin 1W the
belief that Ig€ manufactured by cold-ethanal fractionation is iWfc«nftly
of®. This conclusion has required modification in th® light of recent
reports of Hon-A, Hon-B hepatitis transmission by intravenous
immunoglobulin pradyc|s prepared by three different manufacturers, th##®
being BPI (Elstreel , Hyland and Kabi (Hanson, L.A. and B jprkandar .
J, personal communication!. There is, however, no evident that
administration sf immunoglobulin products by th® intravenous rout# is
inherently infective. In this brief paper, an overview will b® given of
factors which are likely to contribute to the manufacture and validation
of a safe intravenous product.

2.

As stated above, all plasms pods used in th® manufacture of blood
products ar® likely to contain viral contamination. Th® infectivity of
intravenous imunoglobdlin derived fro® contaminated plasm® is likely to
depend ®n th® interaction of several different factors. These factor®
are:-
2-1

Viral inactivation procedures raraly give absolute assurance that
no infective virus will survive. For example, it ha® been shown (

that pasteurisation of human albumin b| heating at 80 *C for 10
hours will inactivate no more than IS ehwpanzee infectiv® doses
of Hepatitis 6 virus S . Therefor®, th® plasma pools used in th®
manufacture of blood products should contain the lowest possible t
levels ©f viral contamination, and so minimise th® demands on any
inactivation processes, including noutralisatian by specififfi
antibodies in th® plasma pool. Th® level of viral contamination
is likely to depend on a number of factors:-
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2.1 . 1

Th* most HfisiMt mean# of excluding infective donation*
is by th® «• of assay# for specific mxm of pet*ntisL
infectivity. W® Swliw® that all input plasm must b»
tested for HfiaAf by th® ®e#t sensitiv® . "third-
genera tian* assay method® aveilaftle* Ex&lusis« ' of
HTLYIU .antibody poaitivo donation* would al»o bo; .
desirable once the technology ha* bee* validated*' J
The exclusion of ism inf active donation* can also ba
achieved by persuading dsncr® in "high-risk" categories ,
particularly homosexuals and intravenous drug abusers,
that they should not donate. Thi* ®xelwia«-'~
should be mandatory. ‘

2.1.2 tafflaxJxat... . , . . '
'. . .. . ... . r, . -• - .

It . has . been domnstrated- that plasm po@lr- fM» % ' - ]
unpaid volunteer donors ar» . generally W 1®*R:S' 1
infectivity than pool# derived frrn® paid dworrr - '

$

a.2 - . .. ]
i

Th®- w® of cold“ethanal f rsctionaticn could,. potMtialXy , J
contribute to product safety in a nuswar of ways. . ‘

2*2.1

Viral contaminants my &® preferentially f«etionat®<
other protein fraction®, for example, thara is
that H8sAg is not fractionatsd into Cchn Fractia® 12 to any
significant extent'.

s.2.2

Alcohol irsactivatos virus®® with a lipid envelop®^ A
r®c«nt ®xa®^|® of this phenomenon w« roperted,* by
Spire ®t al .. who found, that 131 ethanol rapidly
inactivated HTLVni an exposure at roe® ta®p®yatur».
Ethanol concwtritiaoa above this value era routinely' us«d
in th® ®an uf a star® of uwmmoglabullfi preparation# and,
dopit® tn® use of lower temMwaturo in th® fraetiaMti®®
process. mere is still reason to &sli®v® that asm®
inactivation of lipid-enveloped viruses will occur.

In view of these comments. it seeiai. reasonable, to expect that >
protein separation procedure* should follow established cold-
®tft»dl m®th©ddl0gi#s far the isalaticn of th®? Ig® frwtiaft,
until further information «h tn#' eansegue««®s of alternative
mathods is available. '. .. -. ,. ; ,
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2.3

After fractionation, an IgG preparation is generated which still
contain®,significant levels of ethanal. Thia swat b® r»ffi©v«d ®nd
other finishing ®t®P> »y &• nwosary to generate * produst

in its final fcrwlatian. The potential virucidal impact of
typical finishing technologies can be assessed as follow*:-

2.3.V ‘ '

tn the manufacture of intramuscular immunoglobulin. a
fr®ez®“drying step is normally eraplcyed for th® removal
of athanel from the IgG solutions. Serum sr albumin
solution® of similar protein concentration ar® known to
stabilise virus®® during frswe-drying operation® .
However, the initial prasens® of ethanol ray result in a
significant degree of viral inactivation during th®

. , . fr»®se.”dryinf procedure.

2.3.2 ‘

2.3.2.1

In intravenous imunoglabulin mamsfactur®,
ethanol is removed under canditiena designed to
prevent the formation of aggregated
Immunoglobulin.

Typically, ethanol removal may be by

i. Frewa-drying in th® presence of
sugar stabilisers.

ii, Sia filtration.
xii. Sei filtration chromatography.

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

2.3.2.2 £HX£MXJX8AS

The manufacture of intravenous immunoglobulin
usually involve* further processing to reduce
the level of spontaneous anti-complementary t
activity and of vasoactive enzyme*. Several
of th® technique# used at thi® stage have
recognised or potential virucidal activity,
and these are listed below. References ar® -
given where th® stage is known to be virucidal.

a. Reductisn and Alkylation.
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b. Seduction and Sulphonation.
c. 8»ta-propiolactone and ultraviolet

irradiation “ \ . '*?

d, ,SJ'*SU!iW ,
'

a. Complete pMtaely#M^u«ia8 »l»s«la» 7
•

• f; UMtwt \ 9* ..CMBl«t|* proteolysis win®- :

' wsia- iOwPh1®’ . ,

» -o • . ' . '1

It is believed that on* of th® thrw® prttWtt*
known to ruor, ; MANS'- - Hepatitis- -
r«siv«<S no furtMr, treaWsmt- fallwdo# attanoli..,
r«nsv*x (by §«i, filtration ghMmtogr®phy>:

- ' that i®n~«€hartf» «&rcmb»gr«hy w*%.; uwi 4e 'Ji-th® furth«r twatwMt of the- other
•_ „ ...,••“ product*.; . -Thuri, nono. of- these prfctactwi

' "'■ 1 .' ' sutrfected'. ' to « recooftisoe virucid®!:. 'finishing - _ £*
proe»tar». "

2.4 smiiUuxs . ,’•
‘ •-/

Sood Manufacturing ?ractie® is of vital imparta^fe-- In c*W-
manufacturing ariwnw, SHF failure souls eadOibuW w
infestivity in two ways.

2.4.1 Failur® t® properly carry out the -WfaetiffW:
virucidal stag® of a manufacturing pr®c»®».

2.4.2 Cross cMtwinstian du* to failure ta ca«wtXy •’
sanitiM •quipuwnt used in th® mauf actus® -«f atftw
batch®® ®f blood product. Of particular epnears

• ' ' ’ ”®r® squipffisnt and materials which era difficult
to jtwilis® chromatography gala> and
itws sues as fr»®zs""dri®r# which ar® u*#d in th®
manufacture of other blood products, such as F¥ I I t ,
which carry a high risk of viral,
contamination.

3.

Having ch®»ft a technology which it- b®lx«wd to &• saf®, ,it is ntciisary
far a maswfacturw to damoiMtrat* that th® •xpectad d»gr»« of safety is
sohievep. Th* best measurw of safety is by infusion into patients with
careful clinical follow-up («® auction 4). Two other methods art
available for product evaluation, a£ followts- ’.»

3-i fiimBsJxmM - 1 ! •

- M
Sine® NAN8 any Hepatitis- 8 virus*#*' esmat b» swltursd in vitrs, i 'j
th® chiapanzM infectivity hes- Man adhgted . fur '* rang®- of ‘

products in ord®r to cewnswxl* thrt ps-bdast* ar* of® er " «
pr©c®MiM HMl®o.-$ueWatwdi,«®-.’ hav® » of' v»lu«
thrsughaut/ ., ~
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throughout th® development of the fractionation industry, a number
of disadvantages have com® to ba associated with this approach.

3.1.1 The value of information fram chimpanzee studies i#
uncertain as at least one report is availabl# of a blood
product (FVIM. Hyland1 which was found to be non-

' infective in ehimpanw studies*45 but which has caused
NAMI hepatitis on clinical evalua tion (Mannueci,
personal communication ) .

3.1.2 Th* chimpanzee is an endangered species. This severely
limits th® availability of suitable animals for props?

scientific study and experiments ar# inevitably
compromised by lack of data.

3.1.3 insults take a long time to accumulate. A typical
experiment must run for 18 months before a procedure can
ba declared " ncn- infactive* an ths basis of charapaww
studies.

. 3.t
In vitro model® have th® advantage of being rapid and relatively
cheap. They are, however, of restricted value as they are
limited to the investigation of viruses which can b* cultured,
nevertheless, they do haw some value in evaluating manufacturing
procedures for the following reasons:-

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

3.21.2 They can b« used to evaluate the relative performance of
alternative manufacturing procedures.

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

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

4. £U.M1£AU£T^^^
There is no simple formula for defining suitable clinical studies which
un®duivecelly demonstrate product safety. Th» interpretation of
clinical trial results may ba hampered by low patient numbars and
previous expoaura to other blood products. Such constraints emphasise .

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

Thus, whilst it is net appropriate to props#® a universal clinical trial
design at the present time, guidelines may b® constructed which taka?
account of potential risk of product infectivity and defined area® of
product application. It is suggested that f« hypogenwaglpbulinaemie, a
minimum of 20 patients should be' fallowed up over a period of six months
sash/
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It would b« «p«ct»d that ® minimum of five different product i
loti would &• included in th« Trial patients should have n@ i
BM-Misting markers of infection determined over a suitable period
boforo/
&»far« «««««:: of tn* trial. If' risk of protect infectivity twists :

then it ««m s»mbl» and g«d «tMMl prestige, in trialling a nm*
product, ta~minim,w patient «5««!, wMbmt with acquisition of
sufficient interpretable scientifis dat»» .

Criteria for assessment of infection in patients requires definition. *

4.1 imXUixJ
Fallowing the first infusion, patients shsuld be monitored for st J
least six months far approprlate Barkers of Hepatitis 8 infection J
SHSsAg, HSsAh, HScA&J. Ths latter tw markers are unlikely to !
appear in hypoganwaglobulinaeais patients. i. 1

. Sample* should br taken at &pp«xxmt»Xy wnthly intervale.

4^ B€jteUf.y

Liver function testa (dither ALT ar AST} are th® scc»pt»tt 1
for th® detection of MAN® hepatitis, Infectivity is iiWicstsd- by 5
eisvated ALT ar AST levels (2.0 times upper earn®! liaiM'-wer rfs ;
eons®cutiw« monthly samples, in th®, absence af athw sws
of elevated liver ®naym®#» .
Follow-up should ba far a duration of tlx months s»«t infuata^. (
?r®"infusion pattern®, of ALT or AST level® are atwrly of j
significance in such a study sine® transient episodes af hspatiti* (
may occur which sr® not product related and may medify
int®rpr®tation of post infusion fallow-up se«urM»ertts.
Th® ?®pert«d incidents of ^AM8 Hepatitis transmissian haw fe«®«
unequivocal, involving sustained elevations of ALT or AST level*.

4.3 mxm
Im hypagammglatjulirw®m« patisnts. seroconversion is improbable
and clinical symptom ar® th® only available indieatar of HTLVIII
infection. In non»smuw<a®f ieiwt individuals, ».g. IT? patient®,
th« possibility of MTLVUI infection should b® awlud®d by tasting
for a®racanv®raion to HTLVIIZ ®t a stutaM.® period (®g six manthsl
»ft»r th® initial exposure to th® immufiegloftulin preparation.

s. wmx
It is apparent that intravenous immunoglobulin is capable of
transmitting NAW Hepatitis. It is aw belief that maxim®! safety win,
b® achieved if th* fallowing manuf acturing prowdur®® ar® adopted.
5.1 Plasma is collected from healthy unpaid volunteer donor®i

3.2/
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5.2 Whew possible, plasma donation# sr® screened to eliminate
wnt»iMt®d dowtioM.

5,3 Cold”®th®Rol fractionation is employed to isolate the Igg fraction.

5.4 Finishing of th# i«unoglobuHn must includ® # step weogniawi
w being virucidal.

5.5 Th* highest standards of Seed Manufacturing Practice are adapted.

In addition, th* need for detailed clinical follow-up studies is
emphasised .
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