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VALIDATION OF IMMUNOASSAY FOR THE DETECTION OF ANTIBODY TO HUMAN
IMMUNODEFICIENCY VIRUS (ANTI-HIV) IN PLASMA POOLS

' lntroductlon

Immunoassays for the detection of antibodies to Human lmmunbdeﬂciency Virus (anti- are
qualitative tests for the presence of anti-HIV in pooled plasma for fractionation. The validation
requirements are laid down in the following documents:

. The test is considered to be a qualitative limit test for the control of impurities. Therefore,
according to the “Note for guidance on validation of analytical procedures: definitions and
terminology (CPMP/ICH/381/95)", ICH topic Q2A, the two characteristics regarded as the most
important for validation of the analytical procedure are specificity and the defection limit. -
However, the note for guidance adds "those validation characteristics are regarded as the most
maportant, {...) but occasional exceptions should be dealt with on a case-by—case basis" and
Q2A requires that robusiness needs to be considered.

. The Ph. Eur. Monograph 01/2005: 0853 "Human plasma for fractionation" reqmres the use of
ti-HIV test methods of suitable sensitivity and specificity for plasma pool testing.

. The "Note for guidance on plasma derived medicinal products” (CPMP/BWFP/269/95, 3.2.2)
specifies that the sensitivity of the test in relation to pool size has to be stated. The intention of
the test is defined to be a safeguard against errors in testing or pooling.

. The Ph. Eur. chapter 2.7.1 "Immunochemical methods" requires the use of international
reference material. Furthermore, the chapter suggests the use of commercial assay kits.

. The GMP Guide (Volume 4, Chapter 6, 6. 21) as well as ISO 17025 (4.6.2) require critical
reagents to be under control.

In accordance with these guidelines, the validation characteristics are described as:

. Specificity is the ability to unequivocally assess antibodies to HIV in the presence of other
components, which may be expected to be present.

. The detection Iimit of an individual analytical procedure is the lowest amount of analyte in a
sample, which can be detected but not necessarily quantitated as an exact value. In the context
of plasma pool testing for anti-HIV, the detection limit should be expressed as endpoint dilution
titre(s) of well-characterised positive samples.

»  The robustness of an analytical procedure is a measure of its capacity to remain unaffected by
small but deliberate variations in method parameters and provides an indication of its reliability
during normal performance.

Validation Guidelines

1. SCOPE

Anti-HIV assay kits, for single donation purposes, marketed in Europe are CE-marked devices and are
classified in Annex H A of the Directive 98/79/EC on in vitro diagnostic medical devices. The kits are
therefore subject to the Common Technical Specifications (CTS, 2002/364/EC)

Anti-HIV assay kits are validated for use in single donation testing eitber through CE-marking in the
EU or through non-EU regulation. The use of such assays for the testing of pooled plasma for
fractionation is a change of the intended use and this application is not covered by the validation
undertaken by the test kit manufacturer. The application for testing plasma pools for fractlonatlon
therefore has to be accompanied by appropriate validation.

If non-CE marked test kits are used for plasma pool testing purposes, equivalent quality to a CE-
marked test kit for individual donation testing shouid be proven in addition to the validation for pool
testing described in this guideline.

The CTS defines minimal requirements for diagnostic sensitivity for assay kits.
: Page 3/6
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Furthermore, the CTS requires that specificity should be demonstrated in a broad variety of patient
samples. However, this approach to validation is not necessarily relevant for plasma pool testing
. purposes, because those patient samples which may give aberrant responses {e.g., those from patients -
with autoimmune diseases or having cross-reactive infections) will normally have been excluded by
the donor selection _process. In addition, non-specific interfering factors will be diluted in the plasma
pool. A .

Plasma pool serology is not capable of detecung all contaminated smgle donations that may have
escaped single donation screening. Anti-HIV is not a defined ana.lyte, but can be described as the sum
of reactivity of an individual humoral immune response to a virus subject to high genetic variability.
In particular, samples from early mfectlon stages contain low affinity antibodies that show poor
dilution kinetics. :

Plasma pool serology should therefore not be considered as a test to ensure v1ral safety, but as a
" measure to detect serious GMP fajlures.

This document describes methods to select and validate commercial qualitative immunoassay test kits
for assessing contamination of plasma pools with antibodies to HIV 1 and 2 based on the above
mentioned documents.

2. SELECTION OF THE TEST KIT(S)

Commercial kits used for the analytical procedure are validated by the manufacturer for single
donation testing only. Selection of a test kit for plasma pool testing should be based on high dilutional
sensitivity. As preliminary selection criterion, relative end point dilution titres of a well-characterised
positive sample (e.g. a commercial working Standard) should be compared.

In most cases, the manufacturer’s instructions for use of reagents are adequate for the performance of
the test procedure on plasma pools. .

Any modification of the manufacturer’s instructions should be included in the validation of use of a kit
for testing plasma pools. -

Evaluation criteria of the manufactorer may be adapted to plasma pool testing according to validation
data relevant to plasma pools (see 3.1 Specificity and determination of a cut-off limit for pool samples,

and 4. Quality assurance).

3. VALIDATION

3.1 Specificity and determination of a cut-off limit for pool samples

For commercial kits the cut-off value established by the manufacturer is a compromise befween
sensitivity and specificity based on results from single donation testing. Many test kit manufacturers
also define a ‘grey-zone’ cut-off which will identify samples which give a response above background .
but below the cut-off. It is recommended that such samples are re-tested as if they were reactive.

On the basis of previous experience in testing plasma pools, the use of a lower cut-off for pool
samples should be considered as non-specific factors present in single donations are diluted in-a
fractionation pool. The use of such a cut-off will increase the analytical sensitivity of assays and
facilitate the detection of a single positive donation in a plasma pool. The grey-zome value
~ recommended by the kit manufacturer may be suitable. Alternatively, a limit could be established by
considering the signal distribution of negative pools, e.g. as mean response to cut-off ratios of negative
pool samples + 3 standard deviations and routinely expressed as % of single donation cut-off In no
case should the pool cut-off be higher than the single donation cut-off. :

For all practical applications in the context of this Guideline, if a grey-zone limit is uséd as the cut-off
value for pool samples, this limit is used to identify initially and repeatedly reactive plasma pools (see
5., confirmation strategies).

: Page 4/6
©EMEA 2006

124



32 Robustuess

Robustness of the analytical procedure has to be evaluated, as all methods using biological and
biochemical reagents may be subject of considerable batch-to-batch variation of the reagents used and
may be influenced by changes in ambient conditions.

3.2.1 Inter-assay and intra-assay

Qualitaﬁve immunoassays primarily produce a quantitative signal that is compared to 1 calculated
cut-off in an independent step. Reactive plasma pool samples are likely to give low signals due to high
dilution in the pool. Batch-to-batch variability of the test kit reagents (including controls) may have a
significant influence on results and should be under control, as is foreseen by the GMP guide (chapter
6, 6.21) and I1SO 17025 {(4.6.2).

Robustness of the method should be demonstrated for a panel‘of représental:ive negative pool samples -
{e.g. roufine pool samples which have tested negative by both the manufacturer and an OMCLY}, and a
low positive sample (e.g. the low positive control, see 4.3).

The study should cover: A ,

»  Inter-assay varability in 6 independent assays (including variable ambient conditions,
equipment if available, preferably using more than one test kit lot if available)

. Intra-assay variability with at least 6 determinations ofa low positive control in 1 run

Intra-assay variability can be expressed as %CV (Relative Standard Deviation, RSD) of the
signal of the low positive sample in relation to the cut-off of the individual assay (S/CO, sample
to cut-off ratio). : N

3.3 Detection limit

There is no International Standard for antibodies to HIV 1 or 2. As anti-HIV is not a defined analyte,
the detection limit (dilutional sensitivity) has to be determined with a representative panel of positive
samples reflecting different subtypes and groups taking into consideration the epidemiological
situation in the respective regions where the plasma is sourced. Confirmed reactive samples from
roufine donor screening may be regarded as representative withont further characterization, so long as
the number of samples in the panel covers the main genotypes.

To facilitate comparability of defection limit data, independent reference material for HIV-1
antibodies should be included in the panel as soon as it becomes available.

The panel is serially diluted in anti-HIV negative pool plasma. The minimum and maximum pumber
of donations in a typical pocl should be taken into consideration in the dilution series used to simulate
the “best” and “worst”case scenarios. Results are expressed as end point dilution titres.

4. QUALITY ASSURANCE

4.1 Standard Operating Procedures for piasma pool testing

The test procedures must be described in detail in the form of standard operating procedures (SOPs).
These should cover at least the following operations:

® Storage conditions for.samples
. Preparation of samples (e.g. freezing/thawing steps, mixing)
e Description of the equipment and the test kit used

L] Incubation procedures (including tolerance limits for time and temperature, e.g. according to the
test kit manufacturer’s specifications/instrument settings)

. Detailed formulae for calculation and interpretation of results

s Validity criteria for the individual assay
Page 5/6
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. Retesting procedures

] Reference to confirmation procedures, if applicable

4;2 © Test kit coutrols

The test kit manufacturer’s controls should always be included in every assay to ‘ensure correct
performance of reagents according to- the manufacturer’s specxﬁcat:ons Validity criteria for modified -
testing conditions should be defined and documented

43 Test kit independent controls

The positive confrols in many commercial test kits are highly reactive and therefore do not reflect the
low level of reactivity likely to be found in contaminated pool samples. In addition, as for all
biological reagents, these .controls are subject of batch-to-batch variation. Therefore it is strongly
advised to include an independent low positive control (in the dynamic range of the assay, e.g. 2-3
times the single donation cut-off) in every test used for on-going data monitoring.

4.4 Proficiency testing

Regular participation in an appropriate proficiency testing scheme which include diluted samples with
low reactivity to assess the analytical sensifivity of kits is encouraged. ‘

5. CONFIRMATION STRATEGIES

A validated confirmation strategy for initially reactive results should be in place. A. pool is considered
negative if the imitially reactive sample gives a negative result when retested in duplicate. Repeat
reactive samples have to be considered positive unless proven otherwise with an adequately validated
serological method using different antigens.

A repeat reactive on repeat testing should be confirmed through the use of alternative assays. If
immunoblots are used as HIV confirmation tests, great care in the formulation of interpretation criteria
is advised, as the highly specific ENV bands are hardly detectable in high dilutions, and some pool
samples show unspecific bands at 24 and 40 kDa. Therefore, a positive immunoblot may be used to
confirm an inifially reactive resnlt. However, a negative immunoblot result should be treated with

caution,

As anti-HIV may be present in donors with low or undetectable nucleic acid plasma lévels, NAT
should not be considered as a confirmation assay as a negative NAT results does not invalidate a
positive serological result. On the other hand, positive NAT results do confirm the serological
detection of contaminations.

6. IMPLEMENTATION OF THIS GUIDELINE

This guideline has been developed to respond to inadequacies in the validation of plasma pool testing
for anti-HIV observed during evaluation of dossiers. Marketing Authorisation Holders and Plasma
Master File Holders should review the validation of their pool testing methods in the light of this
guidance. If the key aspects described in the guideline have already been covered by existing
validation, no further validation is needed. If this is not the case, pool testing should b¢ validated in
accordance with this guideline and reported in the next annual update of the documentation on the
plasma starting material.
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Comment

Moreover, today’s technology drive may soon im-
prove drug-eluting stents and their antithrombotic
properties {eg, with use of resorbable drugs, polymers,
and perhaps iesorbable stents), removing the nead
for cumbersome long-term antiplatelet therapy and
preventing the rare but devastating occurrence of late
stent thrombosis.

*Philip Urban, Edoardo De Benedetti

Cardiovascular Department, L2 Tour Hospital, 1217 Geneva,
Switzedand

philip.urban@latour.ch

" PUls a consultant for Cordis and Medtranlc, and has received speakers' fees
from Cordis, Medtronic, Boston Sdentific, Terume, and Datascope. EDB
declaces that he has no conffict of interest.
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HIV/AIDS in China: i:he numbers problem

China has been widely criticised for its failure to
respond to the HIV/AIDS threat and for systematic
suppression of information about the size of the
problem.™ Thus Zunyou Wu and colleagues’ report in
today’s Lancet of the way in which China has responded
to HIV/AIDS will surprise many.* Their thorough review
shows how much progress has been made, and how,
given the political and cultural context, the Chinese
respanse has evolved in a measured and mainly
appropriate way.

Wu and colleagues show how early efforts emphasised
enforcement of faws against high-risk behaviour, but
that later lessons from effective interventions in other
countries (eq, needle-exchange programmesin Austialia
and condom campaigns for sex workers in Thailand)
have led to a more evidence-based approach. The
process of policy development might not have been as
neat as that presented because of tensions, particutarly
those between public-health officials and the police and
those within public security over the management of
illegat drug use and prostitution. However, the recently
announced AIDS Prevention and Control Regulations®

wwwthelancet.com Yol 369 February 24, 2007

are a good example of evidence-based policy, even if  seetditorial page 616
their implementation is highly variable across China.
The most surprising feature of HIV/AIDS in China is
how it has attracted such attention and large amounts
of external funding, given that the proportion of the

See Comment page 623
Seo Pyblic Health page 670
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population with HIV/AIDS is only 6-05% and that
there are many other more pressing health issuas
in China. Part of the reason for this attention is
because predictions of the size of the epidemic were
substantially overestimated by several expert bodies,
In 2002, a UN-commissioned report, emotively en-
titled China’s Titanic peril? estimated that China had
about 1 million cases of HIV, and that it was on the
brink of an “explosive HIVJAIDS epidemic..with an
imminent risk to widespread dissemination to the
general population”, The report continued: “a poten-
tial HIV/AIDS disaster of unimaginable proportion
now lies in wait.” A few months later, the US National
Intelligence Council estimated that 1-2 million
people were living with HIV in China, and predicted
10-15 million cases by 2010.5The National intelligence
Coundil claimed that these figures were more reliable
than previous estimates because they did not rely on
official sources, which the National Intelligence Council
asserted “systematically understate the actual figures”,
but rather incorporated assessments by academics and
non-governmental organisations working in the field.

Other reports at this time were similarly emotive
and pessimisticc from the Centre for Strategic and
international Studies {Washington, DC, USA),
HIV/AIDS was referred to as China's timebomb;” and
from the American Enterprise Institute as the AIDS
typhoon.® The latter report emphasised the probable
damage to the economy because HIV would spread
among young educated urban people. That China had
a massive potential HIV problem became received
wisdom. However, as Wu and colleagues note, by
2006 the number of people living with HIV/AIDS is
estirnated to be 650 000—a figure revised downwards
by 200 000 from 2005.°

Such wildly inaccurate predictions raise several
issues, First, how was the figure of 10-15 million
cases by 2010 clculated? This estimate assumes
substantial spread of the virus from high-risk groups
to the general population, yet the few population
studies and, in particular, trends from sentinel surveil-
lance of pregnant women in high-risk areas show
that such spread has not occurred.™™ Therefore,
these predictions were made on unfounded assump-
tions, Second, the inaccurate predictions show how
even well-respected groups willingly accept and
repeat a number (especially .one that is high and
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sensationalist) irrespective of the assumptions of
the underlying calculations, starting a cycle: repeat
something often enough and everyone believes it.
Third, we should ask what the effects of these high
and inaccurate predictions have been. in China, they
certainly galvanised activity, attracting large funds
from domestic sources (beautifully Hlustrated by
figure 5 in Wu and colleagues’ review), international
sources {induding bilateral donors, notably the UK's
Department for International Development and the
Australian Government's overseas aid prog}amme,
AusAID), and many international non-governmental (
atrganisatians. s

Such funding might have helped slow the spread of
the epidemic. However, a disproportionate amount
of funding is being given te a health problem for
which the disease burden is low, drawing resources
away from areas of greater need. For example, China’s
burden of disease from tobacco use is enormous. If
similar resources were devoted to tobacco-control
measures, the effect could be huge. The added irony:
in a fee-for-service system, individuals can receive free
HIV treatment in many areas of China, whereas others
have to pay for tuberculosis treatment, drugs for
hypertension, or for cataract surgery.

Wu and colleagues call for a scaling-up of HIV/AIDS
activities in China. This effort should focus on high-risk
areas. For most of China, the prevalence of HIV remains
low. Here, the focus of public-health efforts should be
on diseases with a higher burden,

Therese Hesketh
Centre for International Child Health, institute of Child Health,
London WICIN 1EH, DK

t.hesketh@ich.ucl.acuk
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HIV-1inTaiwan

Taiwan is entering a new and dangerous phase
of its HIV-1/AIDS epidemic. By the end of 2006,
13702 individuals (including 599 foreigners) had been
reported asinfected with HIV-1to the Centers for Disease
Control of Taiwan.® In 2003, HIV-1 rates in first-time
blood donors, military conscripts, and pregnant women
were ‘measured at 5.2, 570, and 12-0 per 100000,
respectively.? Data from that year indicated HIV-1 rates
of 0-09% for intravenous drug users, 0-2% for female
sex workers, 1-9% for patients with sexually transmitted
infections, and 67% for men who have sex with men
in saunas or bath houses? Since then, the number of
people living with HIV-1/AIDS in Taiwan has jumped
sharply, from an 11% increase in 2003 to a 77% increase
in 2004 and a 123% increase in 2005 (figure 1),

However, after the implementation of a harm-
reduction programme, a8 10% decrease was seen in
2006 (figure 1). The current estimated number of
HIV-1/AIDS cases in Taiwan is about 30000, which
suggests that the infection rate there could be greater
than that in China: 30000 per 23 million {1/767)
compared with 650 000 per 1-3 billion (1/2000).7

A risk-factor analysis of reported cases showed that
the proportion of intravenous drug users infected with
Hiv-1 increased from 17% (13/772) in 2002, to 81%
(70/862) in 2003, to 41.3% (628/1520} in 2004, to

'72-4% (2461/3399) in 2005, and dropped to 68.6%

{2017/2974) in 2006 (figure 2).! The most important risk
factor for Taiwanese intravenous drug users is needle-
sharing, followed by the sharing of heroin diluents3 A
molecular epidemialogical study showed that more than
95% of intravenous drug users with newly diagnosed
HIV-1 in 2004 and 2005 were infected with CREQ7_BC,
a drculating recombinant form of subtypes B’ and C.%5
Previously, several studies suggested that (RFO7_BC
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originated in China’sYunnan province as amix of subtype
B’ from Thailand and subtype C from India. The subtype
is believed to have moved to Xinjiang province in China's
northwest along a major heroin-trafficking route.®

Of the 60000-100000 iritravenous drug users in
Taiwan, 10-15% may be infected with C(RFO7_BC.
If so, they probably represent the fargest group of
such intravenous drug users in northeast Asia. The
drculating recombinant form might have followed a
separate drug-trafficking route to Taiwan from Yunnan
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Figure 1: Annual numbers of HIV-1 seropositive cases and AIDS patients reported to Taiwan Centers for

Disease Cantral!

131

023



132



