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i INTRODUCTHON

Council Directive 8938 /EEC extends the scope of Directives 6365EEC and 7573 19EEC 1o
o '-'*-'*'icimi g}m-z‘iums derived from  human plasma  (hereinafler called  “plasma-derived

oducts”

Human g}iz’i:wa containg many proteing, the extraction and purification of which are of greai
medical ;mz;wmme Although the therapeutic use of blood transfusion goes back to the turn
of the century, it was not undl the 1940s that that the technigue of plasma fractionation,

égws“& by &02‘1 noand colleagues | enabled the widespread use of medicinal products extracted

from human plasma.

fmprovements in protein purification and molecular separation technelogy over recent VEars
have made 4\-&2;&%}2 a wide varety of products, with medical applications covering a large and
growing field, and the therapewtic value of these iy unquestioned. However, the potential for
viral transmission 15 well recognised, and because of the Jarge number of donations which are
pocied, o single contaminated batch of & plasma-derived product, with the contamination
possibly onginating from a single donation, can transmit viral disease to a large mumber of
reciprents. The recognition in the mid-1980°s that plasma-derived products, in particular
coagulation  factor  concentrates, had  caused  widespread  wansmission  of  human
immnodeficiency virus (HIV) and non-A non-B hepatitis {(now recopnised as hepatitis O}
resulted in muor changes to the manufacturing processes, with the introduction of specific
steps o inactivate or remove these and other blood-horne viruses. However, occasional
incidents of transmission of these and other viruses, in particular hepatitis A and B, have still
oecurred in recent vears, and measures designed fo mintmise contamination of the starting
plasma and o maximise the elimination of blocd-home viruses during processing are essential
to enzure the virological safety of plasma-derived products,

Products denved from human plasma can generally be divided into two groups:

The first group eovers products derived from single donations or from small pools of source
material (< 12 donors), These products, for example. fresh frozen plasma and cryoprecipitates
are commonly made and distributed by blood collection establishments and used in
transfusion medicine. They are subjected cither to one or a few separation procedures. Their
quality and safety are almost exclusively dependent on the careful selection and control of
donors, on the sereening of donations and on measures taken to minimise contamination during

ry

CTDCENSIG.

The second group is represented by derivatives of plasma produced on an industrial scale
from pools of source material through various manufacturing procedures. They may be used
as therapeutic medicines or as excipients. The quality and safety of these products refy both
on donor selection and sereening of source materials, and on the choice of the manufacturing
processes. moluding processes which inactivate or remove microbial contaminants,

Directive 89/381/EEC covers only plasma-derived products belonging to the second group.
These mclude:

» alburmin and plasma protein selutions:

» mynamoglobuling,

® coagutation factors and antiproteases;

» other isodated plasma fractions or combinations thereof
UPMPBWP IS dralt rov, 272
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This Note for Guidance covers medicinal products derived from plasma and focuses on
specific aspects relating to the manufacture and control of these products, paving particular
attention to the steps taken to mintmuse the nsks of nucrobial contamination of the finished
product. It does not cover cellular blood products although many parts contained in this
document may be pertinent.

‘The ransmssion of viruses 18 of particular concern. Measures taken to prevent infection by
the use of plasma-derived products melude selection of donors, screening of individual
donations and starting materials for markers of infection with known viruses and validaton of
the production process for the inactivation or removal of viruses. Clinical follow up of
recipients is the final proof of the safety of a produet

Throughout this note for guidance it 1y assumed that the prinaples of Good Mamufacturing
Practice are followed as laid down i Directive 91/336/BED, the Annex 1o the BEC Guide 1o
GMP on the Manutacture of products denved from human blood or human plasma
{1H/3232/92-ENY and other relevant guidehnes.

Dacuments available stating the requirements and standards of plasma-derived producs
melude:

i, the Buropean Pharmacopoeia, Monograph # 833, "Humanp Plasma for Fractionation”,
and specific monegraphs for plasma-derived products {see annex | and annex H,
n 192

2. the document from the Council of Europe, entitled “Guide 1o the preparation, use and
quality assurance of blood components (1993Y7, which addresses the oollection,
preparation and use of blond. This document deals primarily with the requirements for
bloed and blood components for use in blood transfusion and in immunchaematology;

3 the forty-third report of the WHO Expert Commitiee on Biological Standardisation

{Technical Report Series 840, 1994 on the requirements for the collection, processing
and quality control of blood, blood components and plasma derivatives. This document
covers in five parts the requirements for the collection of source materiale; single-donor
arcd small-pool producty; the manufaciure of blood products; the contrel of plagma
fractions; contrel of products by the competent authorities,
These documents are regularly revised and reference should be made to the latest Revision for
curent guidance,

2. SOURCE MATERIALS

2.1 Classification

Several types of sowrce matenals currently used in the mamdacture of medicinal products
derived from human plasma are specified by the Furopean Pharmacopoeia, the Councl of
Furope, and by the WHO requirements. Their origin and means of collection differ in several
respects.

Two types of these source materiads are relevant in the context of this note for guidance:

CPRPRWER289/98 draft rev. 2 343
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al Whele blood donations are collected at blood collection establishments. This matenia} iz
used W prepare products made from single donations for direct transfusion while mu §1
of the plasma is used for fractionation on an industrial scale;

hi Plasma obtamed by plasmapheresis 13 collected in plasmapheresis centres and some

‘vz)r‘zé collection establishments. It s predominantly used for preducts manufactured
on an mdustrial scale,

2.2 Risk Factars

Many factors can affiect the satety of blood donations in transfusion medicing. However, not
all of these are wigvzim 1o medicinal products derived from human plasma rmanufaciured on an
industrial scale. Those which have imphications are blood borne infections and maimiﬁ‘ VITUSES
found in pmﬁm which estublish a viraemiz such as HBV, HOV, HIV 1 and 2, HAV and
parvovirus B19 In many cases such viruses can establish & persistent or latent infection.
Other factors of equal importance relate to the quality of the product, for example the
wtegrity and biological activity of immunoglobulins and the thrombogenicity, immunogenicity
and activity of clotting factors, which can be affected hy the treatment and preparation of the
source materials after collection.

2.3 {olection and Conirol of Scurce Materials

2.3.1 Plasma Master Fike

The source materials, the means of collecting source materials and 115 control are major factors
in the quality assurance of the manufacture of bislogical medicinal products. Measures taken

>

0 r eduis» rizks include the meticutous control of source materials and their origin,

Information on the collection and control of source material should be documented in
accordance with the “Contribution to Part 1 of the Structure of the dossier for applications
for marketing authorisaion - control of starting materials for the production of blood
dertvatves, BC HIFS272/947, and can be provided as part of the dossier as a Plasma Master
File. This iformation 15 required whenever a human plasma-derived product is used n 2
medicinal product whether as an active ingredient or an excipient. It should provide
information on starting matenals whether received by the manufacturer of the plasma
derivative as plasma or as partially fractionated intermediate and should be updated once a
vear, A systern should be in place which enables the path taken by each donation to be traced

-

from the blood collection establishment through to finished products and vice versa.

232 A Quality Assurance Syvstem for coliection

The following recommendations or their subsequent revisions should be followed:
1y “Coungil of Europe Recommendation No R(95)15 on the preparation, use and quality
assurance of blood components™; 2Y7 Annex to the EU Guide 10 GMP Vol IV, Manufacture of
products derived from human blood or human plasma.”

Each collection/transfusion centre should establish, document and maintain an effective guality
aasurance systerm. The main requirements are summarised below:

e the preparation of standard operating proceduresy;

P Yy
S G2
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* the establishment of records so that donations can be traced, c.g. date of collection,
quality control tests undertaken, with results ete.. should be tncluded:

® specifications for source plasma for further industrial processing inte medininal
products;

® control of fabelling, storage and ransportation of donations;

@ establishment of quality audits/review;

0 appropriate premises,

1.3.3 Blood/piasma collection establishments

Information should be provided on the countries where donations are collected and the
orgamsations responsible for collection. An exhaustive list of pames and addresses of
bload/plasma collection establishments including any subcontractors and any separate sites
for testing of individual donations should be provided, Collection establishiments should be
inspected and approved by a competent authority. Information should be provided on audits
by or on behall of the Marketing Authorisation applicant (name and frequency) and on any
certification by other organisations (name and frequency). The standard contract between the
manufacturer and the blood/plasma collection establishments or organisations responsible for
colicction should be provided. The manufacturer should certify that all blood/plasma
coliection establishments have signed the contract, An assurance should be given that in the
event of a serious failure of a collection establishment being discovered, CPMP and national
authorities would be immediately informed.

2.3.4 Relection of donors and donations

The eriteria of the Buropean Pharmacopocia monograph on plasma for fractionation shall
apply t¢ the selection of donors of blood and plasma and their donations. In particular, using a
sensitive, specific and validated test, each donation must be tested and found:

* nonereactive for HBsAg, using an ELISA or RIA test which detects 0.5 TU per mi of
HBs antigen or lesy;

s non-reactive for antibody to HIV 1 and HIV 2;

® non-reactive for antibody to hepatits C,

2.35 Data on epidemiology of blood-horne infections

Assurances are required that centres are not collecting blood or plasma from a population with
a high prevalence of blood-borne mfections and that there is continuing evaluation of the
epidemiology at blood/plasma collection esiablishments, including reporting of confirmed
seroconversion rates in regular donors and percentage confirmed positives in new donors for
the markers of infection required to be tested (see 2.3.4 above). These reports should be part
of the plasma master file and updated regularly.

2.3.6 Post-collection information system

A standard operating procedure describing the mutual information system berween the
blood/plasma collection establishment and manufacioring fractionation facility should be set up

CEMEIBWP26W9S, dradt rov, 2 524
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N P ) s . 1
so that they can inform each other if subsequent to donation?”

» it 13 found that the donoy did not meet the relevant donor health criteria;
» a subsequent donation from a donor previcusly f{ound negative for viral markers is

found positive for any of the viral markers;

® it i discovered that testing for viral markers has not been carried out according to
agreed procedures;

» the donor develops an infectious discase caused by an apent potentially transmissible
by plasma-derived producis{see section 2.2%

® the donor develops Crewtzfeld-Jakob discase (CID - see below);
» the recipient of blood or a cellular component develops post transfusion infection
which mmplicates or can be traced back to the donor.

The procedures o be folowed in the event of any of the above should be documented in the
standand operating proceduwre. Donations which have not been processed should be identified
andd withdrawn from processing pending further investigation. The operation of an inventory
hold may be helpful in this respect. A careful evaluation should be made of whether the new
irformation compronuses the safety of hatches of product and requires their withdrawal, This
evaluation should take account of oriteris such as the disease, the type of seroconversion, the
results of further testing of the donation, possibly including genomic amplification testing, the
size of the pool, the nature of the product and s manufacturing method. A re-assessment of
the bateh documentation should be carrted out

nd
e

voaib such cases the Mations! Contrel Authority should be wnformed and the Company’'s
decision regarding the possibility of withdraws! of the product should be given,

The mutual information system  between blood/plasma  collection establishments  and
manufacturing/fractionation centres should include information about any donor who develops
Crevtzfeld-JTakob disease (CID) or is subseguently found 1o have a risk factor for CJD, eg
family history or treatment with substances of pitultary origin. Regarding the risk of
rransmission of CHD via plasma-derived products. the UPMP issued a Press Release in 1995
{CPMPASEASY (I is g very rare disease and there is no experimental or epidemiological
evidence of transmission by plasma-derived products. As the risk of transmission is
consdered teoretical, 1f does not at present appear justified to recall or quarantine baiches,
The isaue will be re-evaluated at regular intervals subject to the availability of epidemiological
duta and thelr scientific evaluation,

2.3.7 Bags for collection and storage of blood and plasma

Information should be provided on the bags wsed for the collection of blood and plasma
donations. This should include the {ollowing: the name of the bag: its manufacturer, the nature
and composition of the anticoagulant solution; confirmation of compliance of bag and solution
with Furopean Pharmacoposia requirements; the CE marking and a summary of any other
hosnsing or registration (competent authority and type of licensing/registzation). Where the
bag does not have a CE marking, further mformation 18 required, including the compaosition of
the bag and it specification, a description of the stertlisation procedure and the site where

Tl ss praposed not to speetly 8 B period

b
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sterilisation 1s performed, and information on the production and quality control of the
anticoagulant solution.

1.3.8 Sterage and fransport of plasma

The procedures for collection, storage and transport of source materials shonid be described in
the Plasma Master File. Maximum storage times should be stated. Infarmation should he
provided on how storage conditions arc maintained from the collection cenwe o the
manufacturer. Confirmation of compliance with the requirements of the Furopean
Pharmacopotea monograph for Human Plasma for Fractionation should be given.

3. MANUFACTURE

According to Directive 81/50%/EEC, the preparation of plasma-derived products shall be
defined and justified in terms of strategy, and described with alf relevant details regarding
procedures, in-process and final controls.

3.1 Risks Arising During Processing

in the manufacture of medicinal products derived from human plasma, consideration should be
given to the following factors:

Y bacterial contamination may lead to the accumulation of pyrogens,
b} viruses may be itroduced by reagems during manufacture {e.g., enzymes from tissue

extracts or monoclonal antibodies used for affinity chromatography};

o} the methods of manufacture may introduce chemical contaminants such as enzymes,
solvents, detergents. and antibodies or other ligands from clromatography.

d) methods of manufacture may modify the product resulting in adverse consequences for
recipients, for example by the formation of nec-antigens or by compromising the
biological activity of the active component, eg by activation of coagulation factors
leading to enhanced thrombogenicity. This is particularly of concem for s1eps
miroduced to inactivate or remove viral contamination whick may affect the quality or
vield of products.

3.2 The Starting Material

3.2.1 General

The manufacture of plasma-derived products should start from defined pools of source
material. For each source material, whether a plasma pool, crvoprecipitate or other
mtermediate product, records allowing to trace back its origin and the controls to which denor
and donation were subjected should be kept and made available upon request to manufacturers
and competent authorities. Records as well as samples of each pool should be stored for at
teast one year after the expiry date of the finished product with the longest shelf-life.

The specificaion of the plasma and confirmation that it complies with the Furopean
Pharmacopoiea monograph for Human Plasma for Fractionation should be provided., Any
further m-process fests on the pool should be stated. Where appropriate, compliance with

CHPMP/BWP/28995, dealt rev. 2 724
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any production requirements of the relevant European Pharmacopoica monographs should be
confirmed.

322 Virslogical tests

Testung of plasma pools for viral markers s one of a number of steps which, 1aken together,
provide assurance on the virologmeal safety of plasma-derived products. Individual donations
of blood/plasma are tested for viral markers (HBsAg and antibodies to FIV 1 and 2 and
hepatitis ) see Section 2.3.4) and repeat reactive donations are not used. However, because of
the possibility of errors intesting and/or pooling. plasma pools should also be tested for these
viral markers, A representative sample of the fiest homogeneous pool of plasma or of pooled
cryosupernatant should be tested using methods of suitable sensitivity and specificity. Pools
must be non-reactive i these tests,

The plasma master file section of the dossier should include information on the tests used
{brand name, manudacturer, generation of et and countries where licensed) and the eriteria for
acceptane/rejection of a poolincluding retest policies. A simmary of the information on the
validation of the test for screening of plasma pools 15 required, The sensitivity of the test for
each marker as a function of pool size should be stated.

323 Genomic Amplification Testing

The application of genomic amplification technology (GAT)Y 1o blood or plasma donations,
particularly for hepatitis C and HIV, has the potential o detect infectious donations in the
mwindow peried”, Le. before the development of antibodies. GAT may not vet be applicable
to single donations for logistical reasons, but it may be usefud for testing plasma pools in order
o veduce further the viros load with which a manufacturing process is challenged. GAT
testing of plisma pools for HOV RNA has been recommended for  intramuscular
immuanoglobuling withom a specific, validated viral inactivation step in the manufacturing
process (intramuseular immuonoglobuling: nucleic acid amphification tests for HCV RNA
detection”, UPMPALT/RS, and “lmplementation of CPMP117/95  recommendation”,
CPMP/BWERISEO5L Farther recommendations on GAT testing of plasma pools will be the
subiect of ¢ separate document from the CPMP

324 Manufacture and use of intermediate plasma fractions

An intermediate plasma fraction (imermediate) is partially fractionated material which must
undergo further mamfactaring steps before it becomes a bulk product or final product. The
wade in intermediate plasma fractions between a supplier of an intermediate and the
manutacturer of the final product is a widespread practice and the use of such intermediates in
the production of a final product is a form of contract manufacture. Intermediates commonly
used for further processing inte a fingd product obtained from a supplier are fractions
recovered from the provess for the producton of clotting factors (e cryopaste) or from the
production process of ymmunoglobuling or albumin {ep. fractions ILILIV, V).

The collection and control of source materials for the production of an intermediate plasma
fraction are Important factors i the assurance of 88 quality, The nformation on this source
ruaterial should be provided by the manufacturer of the final product as described in
BCALS2T2/940 A comtract should be established bepween the supplier of the intermediste and

the munutacturer of the finad product This contract should address information from the

PP P % odraftrev, 2 824
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manufacturing process, traceability and specifications of the plasma and the intermediate, and
the storage and transport of the intermediate.

The inroduction of an intermediate in an established production process may have impact on
the quality and viral safety of the {inal product. The suitability of use of an intermediate from
a supplier must be demonstrated by the manufacturer. In the assessment of possible impact
on quality. the equivalence of the process for production of the intermediate and the validated
production process should be demonstrated. 11 it can be shown that the infroduction of an
mtermediate does not affect subseguent processing, no re-validation will be DECESSArY.
Otherwise, o re-validation of the production process is required. The possibility that the viral
safety 1s not affected should be demonstrated on the basis of equivalence of the process for
production of the intermediate and the production process validated by the manufucturer, for
those process steps contributing o viral safety. 11 this equivalence is not demmonstrated, o
revahidation of the viral safety should be performed.

Storage perieds for intermediates should be set und justified by stability data. When releasing
a linal product produced from a stored intermediate, the manufacturer should ensure that at
the time of release the product meets current requirements regarding the risk of fransmission
of infectious agents. Intermediates produced from plasma or whole blood screened with virus
rarker methodology which has been superseded may be used during a transitional period,
provided that & risk assessment has been performed, possibly supplemented by appropriate
wsting of manufacturing pools.

3.2.5 Use of plasma products as stabilisers or excipients

Albumin i widely used as a stabiliser in the formulation of other plasma products, in
particular coagulation factor conventrates and some hnmunoglobuling 1t i3 alse extensively
used as an excipient for non plasma-derived products such as vaccines and recombinant
proteins. In all cases the albumin should be of the same quality as that used as 2 final produc
andd the documentation provided should be the same, 1t could be as & drug master file. The
same critenia apply for other plasma products used as additives, e antithrombin added 1o
Factor X concentrates.

33 Manufacturing Procedures

The strategies used in the manufacture of plasma-derived products are critical for product
quality and play an essential part in ensuring overall product safety. They vary according to
product and manufacturer, and vsually include several fractionation/purification procedures,
some of which may also contribute to the insctivation and/or removal of potential microbial
contaminants. Additionally, procedures specifically designated 1o inactivate/remove viral
contaminants should be a requisite part of the manufacturing strategy for all plasma products.
It should be emphasised that a manufacturing provess cannot be considered satisfactory unless
itis capable not only of generating a product of high guality but also effectively inactivating
and/or removing infectious agents.

Products derived from human plasras have been shown to transmit viruses to recipionts even
where the starting material has been controlied for viral contamination in accordance with state
of the art procedures. This follows in part from the nature of the starting matedal, which is
obtained from a panel of heterogeneous human donors which cannot be virologically

CEMPBWP26W0S, dralt rev, 2 G723
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charactenised as thoroughly as other sources of biological materials, such as cell banks. In
addition any contaminating virus is able by definition 1o infect humans.

While selection of donars and testing of donations are essential safety measures, incidents of
vival transnussion show that they are insufficient alone to ensure safety of the product, The
manufacturing provess isell plays a central role and 5 of great stenificance for products
derrved from plasma. Studies of a process for the ability 1o inactivate or remove virus
wtectivity will be sublect o particularly careful evaluation when producis derived from blood
or plasma are considered. This will include consideration of the reduction in virus gitre
achieved, the rates of inactivation and the shape of ihactivation curves, how robust the step is
to process variables, and whether virus inactivation or removal is selective for a particular kind
of virus,

The sunability of the vanous materials and procedures used in manufacture as well as the
selected operating condifions, parameters and tolerances should be validated by correctly
designed and interpreted studies.

131 Fractionution/purification procedures
i} Precipitation methods

Phvsicsl methods:

Cryoprecipitation i5 most often used as the initial step for the production of Factor
VHI concentrates. Subsequent purification techniques for FVIHI include precipitation,
adsorption of other coagulation factors, and chromatographic separation as well as
provedures for viral Inactivation w obtain the finished products, Cryoprecipitate-
depleted plasma 15 commeonly used for the preparation of other coagulation factors by
adsorphion/elution or chromatographic procedures and the residual plasma can be
{urther processed o vield immuneglobuling and albumins.

Physicalchemical methods;

Among these methods, the ethanol fractionation procedures denived from the Cohn
method are the most widely used for albumin and immunoglebulins. They commonly
incorporate several steps, in each of which compliance with specific requirements is
decisive for product quality; under proper conditions some of these steps may also
contribute to effective reduction of potential viral contaminants. Therefore, clear
specifications for ethanol and prowin concentration, temperature, pH and donic
strength, and time of treatment, with data on acceptable tolerance as well as the means
of controlling them should exist,

Appropriate data should also be provided for methods relying on other chemical agents
such as ethylacridin-lactate, methanol, ammomurn sulphate, polyethylene glycol,
cationic detergents, which are sometimes used in the preparation of certain plasma
derivatives, as a rale in combination with other purification procedures. Some of these
auhstances may have an impact on viral safety, for others information is still scarce.

by Chromatographic methods

Three hasic types of procedures play an Increasing role in the processing of plasma

£
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derivatives, as a rule in combination with precipitation procedures and often with each
sther:

- pel fitration, mainly used for desalination or separation of components with
significantly different sive;

- 1on exchange and hydrophobic interaction chromatography;

affinity chromatography based on specific interactions with irnrunoloical or other
ligands immobilised on the matrix.

The selectivity of the procedures and the yields depend critically on the quality of the
material as well as on factors like the capacity of the column, nature and concentration
of proteins in the product. jonic strength and the pH of buffers, flow rate, contact time
and temperature. Therefore, all appropriate specifications and accepted twolerances
should be stated, and control data documentad.

Several other compounds like charcoal, bentonite, colloidal silica are sometimes used
tor clearing various impurities like pigments, lipoproteins ete. Details on the
characteristics of the compounds, on their decontamination and on the operating
conditions should be provided.

The conditions of storage of the columns, preservation and elution of preservatives,
and methods of regeneration should also be deseribed. Details should be given of
clarification and sterife, dia- or ultra-filtration procedares used.

3 Complementary procedures

fnwinoglobulins  intended  for intramuscular administration may  cause  adverse
reactions upon intravenous administration. Therefore, the production process {or
immunoglobuling infended for intravenous administration includes various procedures
which can substantially reduce such reactions. The materials and the procedures used
should be described and their suitability justified and documented.

Anticoagulants such as antithrombin and heparin may be added at various stages during
the production of coagulation factors o minimise activation. The materials and their
use should be fully dovumented and their concentrations measured in the final product.

332 Viral inactivation/removal procedures

Procedures specifically designed 1o inactivate/remove infectious viruses are imcluded in the
manufacturing strategies for most plasma-derived products. The manufacturing process
conditions and in-process monitoring for viral inactivation/removal steps should be clearly
detined and justified.

Itis essential that material that has been subjected to a viral inactivationremaval step should
be segregated from untreated material o prevent cross-comtamination (as stated in the GMP
guideling, Annex 14).

The following 15 not a comprehensive aceount of available processes and points to consider
but identifies some common criteria that need o be considered for certain processes,

CPMPBWP269/93, dralt rev. 2 11724
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Heating in gaqueous solution
e 4

noat 6U°C for 10 hours in the final container is the

B

Heating 8 aqueous salut

pharmacopoeial method for viral inactivation for albumin preparations. This method of

mactivation is also used for bulk preparations of some other plasma-derived products.
{he efficacy of such a weatment {s dependent upon the composition of the solution.
Statulisation may be necessary to pratect proteins and minimise nec-antigen formation
but stabilisers can also pratect virus from inactivation. Careful validation is. therefore,
needed for each product ensuring that the validation includes worst case conditions.

Heating of yophilised produets

The effectiveness may vary according to the conditions of Ivophilisation, Upper and
fower Himits of water activity or moisiure, whichever is more appropriate, should be
set based on viral validation studies. Where such a treatment is applied to the product
in its final containers, the variation in water content between vials of product should be
within the Limits set,

Solvertdetergent treatment

Treatment with a solvent such as tri-n-butyl-phosphate { TNBP) combined with a non-
iome detergent such as Triton X-100 or Tween 80 can inactivate enveloped viruses,
Prior to such treatment, in-process solutions should be free from gross aggregates that
miay harbour virus and protect it from the treatment. This can be achieved by filtration
which should be done prior to addition of the solvent/detergent or if done after, the
filters should be demonstrated not 1o alter the levels of these additives in the incubation
solution. Physical validation must demonstrate that mixing achieves a homogeneous
mixture for the duration of the defined incubation time. In-process checks should be
carmied out to confinm that the correct amount of solvent and detergent have been
added. Validation experiments should investigate the range of key process variables and
in-pracess limits should be set accordingly. Since lipid content can affect the efficacy
of inactivation, inactivation should be confirmed under worst case conditions for lipd
content. Residual levels of solvent and detergent should be minimised by processing
and carefully monitored in the final product. Non-enveloped viruses will not be
nactivated by this process.

Virus removal by filiration

This 15 a new and developing arca of rechnology, There may be difficulties with
removing the smaller viruses by filtration while maintaining a satisfactory yield of
product, especially for material of high molecular weight such as Factor VUL Certain
types of filters may cause activation of coagulation factors; this should be mintmised
by suitable choice of filter marerial and activation should be monitored hefore and after
filtration.

The mode of aciion of the particular filter selected should be described and the
parameters eritical for vinus romoval {e.g., volume, ionic strength, flow rate, pressure
and loading) should be identified. These critical parameters should be used to define
appropriate viral validation studies. Tests lo confirm filter integrity are essential in-
provess cantrols. In addition, the performance of filters used in virus validation studies
must be compared to that of the filters used in routine production,
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Aggregation of viruses cun affect the fevel of viras removal by filtration. This should be
taken into account when performing validation studies with viruses which will have

been propagated and concentrated unider faboratory conditions and whose state of

aggregation may differ from that expected of a virus present in plasma. Informartion on
the characterisation of the filter material by the manufacturer should also be provided.

Low pH

(¢
L2,

Low pH (approximately 4} can inzctivate certain viruses. The reduction factors that
have been demonstrated depend on the exact conditions used in manufacturing (e g., pH
value. time and temperature of treatment, composition of the solution, ete.). Each
provess therefore has to be carefully validated,

24 Consistency of production

The manufacturer should demonstrate consistency of the specifications of the product for at
izast 3 full scale production batches; where different batches are filled from the same bulk, at
teast three different bulks must be used,

4. QUALITY CONTROL

4.1 In-Process Controls

The procedures for production and equipment monitoring, the production steps where control
tests are carried out, the means of sampling and of storing the samples, as well as the testing
procedures should be described.

The pooling of source materials should be subject to careful control to avoid contamination
and itroduction of foreign material,

Bulk purified material obtained from other producers should be retested according to the
recommendations of the WHO Requirements and samples should be stored as specified in
section 3.2,

The testing of samples of starting and bulk material for specific viral markers should be in
accordance with up to date methods validated for their intended use.

The monttoring of relevant parameters during fractionation, such as pH, temperature and
ethanol concentration where appropriate, as well as the results from bacterial counts and
endotoxin should be documented.

4.2 Onality Control of Products

All products must comply with the appropriate European Pharmacoposia monographs. 1f
methods other than those specified by the Furopean Pharmacopoeia are used, the aliernative
provedures should be shown to give consistently equivalent results on several batches of
product.

All relevant parameters should be measured in each batch of the final product. In addition,
measurements should be made of substances used during formulation or during production.
¢.g. residual solvent/detergent concentrations where these have been used. Appropriate Hmits
{or all these parameters should be sel after analysis of at least 5 batches.
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5. VALIDATION STUDIES

Vahdation studies should be carried out by each manufacturer for the specific processes used
and, unless otherwise justified, for vach production site. Moreover, if studies involve
modelling the process on a reduced scale, they should be capable of mimicking satisfactorily
the conditions of full scale production and the accuwracy of the modelling should be
demonstrated.

81 Pracess Validation

The effectiveness of & given manufacturing process in consistentdy vielding a product with
expecied guality and biological activity should be documented with data based on a broad set
of refevant analytical methods. Particular attention should be paid to demonsuation of
removal of undesirable components, for example chemicals used for, or derived from.
fractionation/purification procedures, and natrally occurring substances which may be
hazardous, such as blood group substances and activated coagulation f{actors. Spiking
experiments with certain potential contaminants may be necessary to demonstrate the clearing
efficiency of the process.

The studies should be designed 1o justify the selected operating conditions and the aceeptable
tolerances, including worst case conditions, and to document their adequacy in achieving the
expected process performances.

When chromatographic columns are used, conditions leading 1o overloading as well as leaching
from the gels, particularly in the case of affinity chromatography with potentially harmful
ligands. should be carefully investigated. Attention should also be paid to the cleaning and
regeneration of the columns and to the effective removal of residues from the previous run or
of preservatives added for storage, particularly if mild treatments are used.

32 Vires lnuctivation/Removal
531 Manufacturing process design
General principles concerning the incorporation of virus inactivation/removal steps in the
manufacture of biclogical products are outlined in the Note for Guidance "Virus Validation
Studhes {Revised) (CPMPBWP268/95)" This seetion contains further goidance relevant to
plasma dervatives. The principles in both guidelines should be taken into account when

desining manufacturing processes or modifying processes 1o give further assurance of viral

safety.

) Incorporation of effective steps for viral inactivation’remnoval in the manufacturing
Provess,

All production processes should incorporate effective validated steps for the
mactvation/removal of viruses. An effective step is defined in the Note for Guidance
“Virus Validation Stadies {Revisedy (CPMP/BWP/268/95)"

For all plasma-derived medicinal products, it @ an objective o incorporate effective
steps for inactivation/removal of a wide range of viruses of diverse physico-chemical
characteristics. In order to achieve this, it will be desirable in many cases to incorporate
two distinet effective steps which complement cach other in thelr mode of action such
that any virus surviving the first step would be effectively inactivatediremoved by the
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second. At least one of the steps should be effective aguinst non-enveloped viruses,
Where a process step is shown 0 be reliably effective in inasctivating/removing a wide
range of viruses including enveloped and non-enveloped viruses of diverse physico-
chemical characteristics and the process contains additional stages reliably contributing
to the inactivation/remaval of viruses, a second effective step would not be required.

it is recogmsed that designing steps which will complement each other and also be
effective against a wide range of viruses including enveloped and non-enveloped viruses
of diverse physico-chemical characteristics, is not a straightforward task,

Viruses tend 1o fall into two groups in this respeet, those susceptible to a wide range of
inactivation/removal procedures and those resistant. Also, there mayv be viruses
patentially present in plasma that are resistant 1o the inactivationfremoval methods
that can currently be applied 10 a class of product, e.g., parvovirus B19 in coagulation
concentrates.

Manutacturers should apply their best efforts o develop methods to inactivate/
remove viruses and this should be a continuing process. Previous experience clearly
shows that source material may contain unknown viruses and that new viruses may
appear. This emphasises the need to design processes to mactivate/remove as wide 8
range of viruses as possible. Even this may not preclude new or unknown infectious
agents breaking through a process.

b} Contribution of partition processes to virus removal.

[t 15 recogmised that partiioning through the fractionation process and through
purification procedures (e.g immunoaffinity chromatography) can contribute 1o the
removal of viruses. However, cases of virus transmission have oeourred clinically with
coagulation factors and intravenous immunoglobuling whose manufacture have relied
purely on partition processes. Furthermore, partition processes invalve a large number
of vanables that are difficult to control and are difficult 1o scale down for validation
purposes. Minor differences in physico-chemical properties of viruses can have a
major influence on partitioning which makes it difficull 10 extrapolate from validation
studies. Partitoning may gﬁm be affected by the presence or absence of antibodies.
Consequently, it may be difficult to demonstrate that partition processes are reliably
effective.

If a partition process gives reproducible reduction of virus load and if manufacturing
parameters influencing the partition can be properly defined and controlied and if the
desired fraction can be refiably separated from the putative virus-containing fraction,
then it could 11t the criteria of an effective step,

Since fractionation can contribule o virus removal, particular attention needs 1o be
given to validation studies and clinieal safety if novel manufactuning processes depart
from standard fractionation techniques.

o} Selection of specific virus inactivation/removal steps.

The rationgle for the chowe of specific virus inactivation/removal steps deliberately
introduced mto the process should be given, Marketing Authorisation holders are
expected to keep their processes under review in the light of developments in virus
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inactivationsremoval technigques and of any emergence of relevant, novel comtaminants
of plasma and plasma-derived producis.

it} Effect of viruy inactivationremoval steps on the produet

It should be established that the virus inactivation/removal steps selected will
comtribule (o the net safery of the product. For example, 2 solventdetergent step nught
break up aggrepates and allow more non-enveloped virus throogh a subsequent
filtration step intended to romove viruses. Consideration should be given to the
muintenance of the imegrity of the components of the plasma denvative and climcal
efficavy, the potential for formation of neo-antigens, the possibility of enhanced
thrombogenicity from activated coagulation factors, and the possibility of toxie
residues from chemicals used ln-process as well as 1w virological safety. Separate
culdance iy available on the clinical siudies that should be undertaken {Guidelines w
Agsess Efficacy and Satety of Human Plasma Derived Factor VI and Factor X«
Products in Clinical Trials in Haemophiliacs Before and Adter  Authorisation
{(CEMPBPWP/AGRAEY and Guidelines to Agsess Efficacy and Safety of Normal
Intravenous  Immuneglobulin Produets for Marketing Authorisations
(UPMPBPWPBR/AS)

e} Points to consider for specific product classes

b Cosgulation factors: Effective process steps  for the inactivationfremowval of
enveloped viruses are essential, MNon-enveloped viruses such as hepatitis A and
parvovirus B19 have been transmitted by this class of products. Coagulation
factors are the highest priprity class for the development of methods to exclude
non-enveloped  viruses from the product (see Section 5.2.3). However, it is
recognised that some viruses are very resistant to physico-chemical methods for
viral inactivation, eg., parvovirus B19, and that development of an effective
inactivation/removal step may be difficult. This should be reflected i the
Summary of Product Characteristics.

iy Immunoglobuling: Certain intravenous immunoglobuling, without specific steps for
the elimination of cnveloped viruses, have recently transmitted hepatitis C.
Effective process steps for the elimination of enveloped viruses are essential for
intravenous immunoglebuling.

Intramuseular immunoglobuling have a good safety record. However, the reason for
this is poorly understood. The virus challenge and the virus/antibody ratio faced
by processes are changing as a result of donor screening and changes in the
epidemotogy of virus infections in donor populations. Processes have been
developed 1o inactivate enveloped viruses in intravenous inumunoglobuling which
may alse be applicable to intramuscular products and these should be introduced.
it should also be established that the net safety of the product is not adversely

».w

fected by the addition of such a process.

Imsmmoglobuling are used successfully to treat or prevent infection by non-
enveloped viruses, such as parvovirus B19 or hepatitis A, Provided the relevant
antibodies in immunoglobulin preparations are maintained at a protective level, it is
highly unlikely that infection will result from the presence of such viruses in any
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imumoglobulin preparation. However, the possible transmission of a novel non-
enveloped virus or the decline of antibody 1o non-protective levels in donor pools

cannct be totally excluded. The addition of a specific vims inactivation/removal
step for non-enveloped viruses i therefore an ohiective,

iy Albumin: Albumin manufacurred by an established fractionation process that
includes the terminal pasteurisation specified in the Furopean Pharmacopocia
monograph, has an excellent viral safety record. However, further information is
needed from validation studies on the elimination of viruses. The effect of albumin
concentration on virus elmination should be comsidered. Since albumin has
additional uses as an exciplent, attention should be given to the effect of any
proposed provess change on other products that may include slbumin in the
formulation. Albumin used as an excipient should be of the same quality as
albumin used as an active mgredient.

522 Uhaice of viruses for vse in validation studies

General guidance on choice of viruses is given in the CPMP guideline "Virms Validation
Studies {Revised) (CPMPBWP/268/95)". Viruses to he used in validation studies on plasma-
derived medicinal products should Include at least;

Ho HIVA

It is not necessary to carry out additional studies with HIV-2 as it is similarly affected
by inaetivation procedures.
i) A medel for hepatitis C virus

Biochemical characterisation of HCV classifies it in the Flavivinidae related to both
pestiviruses and flaviviruses. Currently, there are no methods available for propagation
of the virus. Various models have been used to validate viral inactivation methods
including togaviruses, e, Sindbis, flaviviruses, eg., Yellow Fever wvirus, and
pestiviruses, eg, bovine viral diarthoea virus. These viruses have properties in
common with HCV. Minor differences in physivo-chemical chamcteristics of viruses
can have major effects on how they partition. For example, there 15 evidence that
pestiviruses differ in their partition in the Cohn Oncley fractionation process from
togaviruses and that HCV resembles the pestivirugses more closely in this respect.
Currently there are insufficient data on HCV to identify the most appropriate model
virus for vahidation studies. Therefore, caution is required in the choice of a mode] virus
anid in the interpretation of validation data.

iy Noen-enveloped viruses

The package of validation studies on non-enveloped viruses should establish the range
of viruses susceptible to the inactivationfremoval processes and identify the limits of
the process. For example, 2 heat insctivation step used in the manufacture of a
coagulation factor might be effective against hepatitis A virus but ineffective against
anpther non-goveloped virus.

Hepatiis A transmission has been associated with certain coagulation factors.
However, there are insufficient data to identify appropriate models for hepatitis A at
the present tirne. HAY should be used for validation studies for coagulation factors as
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it is thought o be significantly different to other picomaviruses. Consideration should
be given 10 the possible interfering effects of antibodies.

Validation studies for coagulation factors should also include an appropriate model for
the parvovirus BIY. Models that have been used include canine. porcine, murine and
bovine parvoviruses. Studies using HAV and B19 are not required for immunoglobulins
i the presence of protective levels of antibodies in the product can be assured.
However, studies with non-enveloped virases for which antibodies are unlikely 1o bhe
present should be performed to evalunte the ability of the process o inactivate/remove
possible unknown non-enveloped viruses,

W Prveloped DNA viruses

To date, i’hew have been no recorded mmansmissions of a herpesvirus associated with
the use of non-cellular blood products. However, since novel herpesviruses continue 1o
be discovered, most of which are Dymphotropic and some which may result in a
viragmia, & validation study should be performed with an appropriate enveloped DNA
ViTUg, ©.8., @ herpesvirus such as pseudorabies,

Currently, there 13 no practical fest svstem for hepatitis B virus validation.

5.2.3 Strategy for Introduction of Additional Process Steps for Inactivation and
Removal of Virases

Specific virus inactivation/removal steps are now included in the manufacturing processes for
most g\?axmwdmwé products. However, recent fransmissions of both enveloped and non-
enveloped viruses by certain products have ughlighted the need for a strategy to further
increase the assurance of viral safety of plasma derived products.

Manufacturers should validate their processes for the inactivation/removal of both enveloped
andd noseenveloped virases where they have not already done so and, where the current
provess 15 not effective in inactivationfemoval, develop and validate additional virus
machivationdremoval steps in order to umprove safety. The priority order is, starting from the
highest: coagulation factors, intravenous immunoeglobuling, intramuscular immunoglobulins and
albamin,

Marketing Authorisation holders and applicants are required 1o set and justify timetables for
such devélopmenis; to submit a programme of processiproduct improvements o Member
States for their agreement and to commit themselves 1o providing & monthly veports to
Member States on thelr progress. Timescales for introduction of process changes should
reflect the manufacturer's best efforts. In the meantime, product literature needs 1w be looked
at oritically and, where necessary, amended 1o provide relevant and specific information to
enable clinieians W make an informed choice of product.

5.2.4 Difficaltivs in the design and execution of virus validation studies,

Reliable experimental demonstration of the effectiveness of virus inactivation and removal
during the processing of plasma and the interpretation of data may be rendered difficult for
various reasens, The presence of antibpdics may affect pantition of wviruses or their
susceptibility to chemmical inactivation and may also complicate the design of the study by
reutralising infectivity, Furthermore, undilated plasma or dertved fractions are usually twxic
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for cell cultures used for virus detection as is the presence in intermediary products of
chemicals such as ethanol and ethylacridinlactate. Therefore, assavs may have o he preceded
by procedures designed to counteract these effects, such as dilution, dialvsis, ete. In addition.
the product itsell or chemicals used to prepare or 1 treat it may change the properties of
viruses, for example leading © their coating and/or aggregation. which may result in difficulties
in refiable quantification of residual infectiviry.

83 Revalidation

New validation studies are required when relevant changes in the manufacturing PIOLEss oF i
mdividual steps are being considered.

Validation experiments have many limitations. Any virus transmission seen in clinical use
should result in an evaluation of available data by manufacturers and regulatory authorities so
that appropriale action can be taken.
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ANNEX 1

The following monographs and general methods of the 3rd Edifion of the European

Pharmuacopocis are currently applicable:

PUBLISHED MONOGRAPHS ON BLOOD PRODUCTS

Monograph Title and Serial Number

Albumin solution, human (235

Antt-D immuneglobulin, human (557

Antithrombin HI concentrate, human (878)

Factor VI concentrate, human (275)

Factor IX concentrate, human (334)

{ibrin sealan (903)

Fibrinogen, reeze-dried human (24}

'm

Hepatitis A immunoglobulin (769}

Hepatiis B unmunoglobalin (722)

Hepatitis B immunoglobulin for iv. use {10163

Immunoglebudin, normal, human (338)

immunoglebulin, Nommal, buman, for intravenous use (918)

Measles inmunogiobulin, human {397)

Plasma for fractionation, human (853)

Rabies immunoglobuling, human (7231

Rubella immunoglobulin, human (611

Tetanus wnunoglobulin, human {3983

Vaccima wnmunoglobulin, human (399)

Varicella immunoglobulin, human (724)
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ANNEX T

GENERAL METHODRS

Factor VL assay (V.2.2.5)

Anti-A and anti-B haemaggiutinms (VIILS)

Haemolysin test for group O blood (VIL12)

Fe functuon of immunoglobulin (V.2.2.10)

Anticomplementary activity (V.2.1.13)
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NNEX HE: Cpuppiai7038

The European Agency for the Evaluation of Medicing! Products
Hurnan Medicinas Evaluation Unit

London, 627 April 1995
CPMP/117/95

Ad hoe CPMP Biotechnology Working Party

INTRAMUSCULAR IMMUNOGLOBULINS:
NUCLEIC ACID AMPLIFICATION TESTS FOR HCV RNA DETECTION

In March 19%4, the CPMP uwrged marketing authonsation holders 1o develop and validate
additional virus inactivation/removal steps in order 10 improve the viral safety of blood products,
A priority setting of classes of blood products, which bave 1w be wvalidated for the
remvalfmactivation of enveloped and non-envelopad viruses, was set. The g}mdm{ classes are, in
decreasing order of prioeity, coagelation factors, IV immunogicbubing, IM snmunoglobuling and
aibamin,

The FDA has recently requested manufacturers (o test those intramuscular {IM) mmunoglobuling
which have not been subject o a vires ipactivation/removal step by the polymerase chain
reaction {PURY for Hepatitts © views RNA, on the final product. Their position is that 1M
snmunoglobuling, positive by PCR for HUV, should not be used, unless there is no alternative
material available.

Nugdeir acid &mpi%‘fswhm {e.g, PCRY remains a novel technigue, which has exceptional
sensitivity and specificity for the detection of viral nucleic acids. However, these rechniques have
ot been fully siandardised for dagnostic use or control purposes and differences in sensitivity in
the technigues wied by different lnboratories have been demonstrated in collaborative studies.
Whilst 3 positive result s indicative of viral contamination in the starling material, 1t 1S not
indicative of infectious virus in the sample tested. There s a need for further discussion on ways
of standardizing nuclsic acid amplification methodology and the adoption of appropriate standards
i allow the m::wmi appiication of validated technigues to plasma pools andior other materials,

Transmission of hepatitis virgses has ocourred wiath mtravenous {1V} immunogiobuling, which are
prepared by simifar but not identics] procedurss 1o those for IM immunoglobulins, However, there
i3 no new mformation fo suggest thar IM immunoginbuling” safety record shoukd be questioned.
Also, some specific IM imununoglobuling which cannot be eusily replaced are essential for
treatment,

There are, on the European market, IV immunoglobuling which currently have not had specific
virus inactivation steps added to their method of manufacture. There & a lack of information for
some  wmmunogiobuling on whether  thetr  production processes  have  aceeptable  virus
removaliinactivation capacitios. Within Europe, there see alzo suggestions that for these products
nucieie acid amplification tests be carvied out on plasma poois or final product.

It has besn shown that plasma derived products which have been \umea to certain recopgnised
virgs naclivation provesses have remamed PFCR ;mmsw because viral nucleic acid may not be
remaoved. Material which i PUR puositive s not necessarily infectious, but equally, produz:t:; tested
ative by POR may stil] be infectious.

mn %ha absence of g walid virgs mactivatiom/removal step, 11 & wught that a gens
L sspeelelly of plasma pools, would provide useful information for manufacturers
ties in deniding whether batches of M immunogiobuling should be released.
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Conclusions and recommendatinns,

i Manufacturers are agaw urged to implement, where necessary, an additional valid virus
remeval/inactivation step in line with the established priorities and are asked 1o provide
updutes on thewr progeamme of implementation. Timescales for inroduction of process
changes should reflect the manufacturers” best efforts. The information on the situation in
each Member State should be reported 1o the CPMP.

2. Although nucleic actd amplification methods for the detection of HOV RNA have not yet
been standardised, international effonts rowards that aim are in progress and should be
encouraged.

3 For products where valid removal/inactivation teps are absent, nucleie acid amplification
tests for HOV RNA, preferably in plasma pools, are requested. IM immunoglobulins from a
poxitivee pool should not be made available uniess warranted by supply requirements.
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NNEX IV: CPMP/BWPA9195

Y
s"'*

i@ 108 European Agency for the Evaluation of Medicinal Products
S Human Medizines Evaluation Unit

London. 4 July 19495
CPMP/BWRAG QS

IMPLEMENTATION OF CPMP/11795 RECOMMENDATION
INTRAMUSCULAR IMMURNOGLOBULINS NUCLEIC ACID AMPLIFICATION
TESTS FOR HUVY RNA DETECTION.”

The group re-iterates the recommendations and conclusions of CPMP/117/93. This paper
concerns the progress on the zm;;ie;‘smmaimn of tests for HOV RMA detestion by nuckeic acid
amplification on plasma pools for intramuscular (IM) immunoglobulins which do not have a
validated, effective inactivationfremoval step for enveloped viruses.

o

i. Az recognised in CPMP/LT795 final, there are no standard methods for nucleic acid
amplification and there are great differences between manufacturers in their experience

ith these methods, Inittal studies suggest that the currently available commereial kits are
not autematically suitable for the examination of plasma pools. Before testing is generally
imr{zdmz:@:fi F wnri\szzgj reagent is needed 1o check that assays are being performed 1o

appropriste sensitvity. Preliminary studies by the National Institute of Biological
mnmm\ and Control (NIBSC) have identified a preparation which mav be suitable and
this material will be made available in the second half of 1995 1o interested parties for
further exploratory work on how the preparation behaves in practice,

2 For 1M immunoglobuling withowt o validated, effective inactivation/removal step for
enveloped viruses, CPMP mtends o set & final date by which all baiches released onto the
market by the manufacturer and, where applicable, by the Control Authority, should be
derived from pools tested by suitably sensitive nucleic acid amplification tests for HOV
RMA and found mmmv - A target date in early 1996 is currently envisaged but the
feasibility of this will be reviewed at the end of 1995 when the results of exploratory
studies are known, Manufacturers should initiate this pool teating for HOV RNA as soon as
possible,

k) It is recognised that the proposals at 2 will be an interim step and that development of

fully validated nucleic acid amplification methods, for use by all manufacturers of these

rnf}wza will require some time. The work of the 'International W ‘orking Group on the
ximdaié isation of Gene Amplification Metheds for the Vzmi%:mi baﬁeiy Testing of
Blood and Blood Products’ sponsored by WHQ, will play an important role in (ie:ﬁnmg key
requirements for this methodology.
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