—81I—

Leukopenic activity seen for
whole virion flu vaccine in mice

Assay on loucopsny inducing teimly of fiu vaccins jn mice
Split HA vaccines
(ether-split)

<==_ Whole virion
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IFN@ induction activity of flu vaccines
(Whole virion and split HA(ether-split))

IFNa in sera 16h post-injection of influenza vaccine
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Challenges for the current approach
of evaluating vaccine safety

Generally, any biological activities detected in
animals may not readily be regarded as relevant
until clear clinical relevance is established.

Possible challenges for the approach;
Not requested for proving any such biological activities
are inactive in humans and
will not impact on the safety so far as no safety issue
was detected in a clinical study

Can any safety issues surely be detected and evaluated
in a clinical study?

BB Scnonstbl populstion
) Vaccivues with AEFL
L B2 Noomat vacoinees.

60

Frequency

40,

Febrife reaction rate{probit)
nN i

20

Toxicity

(each point represents the rate for each lot)

Lots with identical endotoxin content showed
different rates of febrile reaction

, ~Probably due to biased enrollment of subjects
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190 children hospitalized in Perth due 1§'nd§icrs¢f e\?énté»
affrer vaccination with Fluvax or Fluvax Junior

The current general approach for
vaccine evaluation and control

f Vaccine development, evaluation and specification - =
=1 Evaluation and specification'of materials:
“Evaluati i dure and yalidation

:Characterizationspecification of products

.izc- Pre-clinical evaluation(Pharmacadynami

ismgle&repenfeddoses

. Clin

of pr

Investigation of cause
Complied with GMP?
l Met specification?

— inical identifi
{Release tests(Manufacturer, National)) cc':::::: ,i'.::,—':;:?:?:f
not feasible

» (USFDAICH Q7A, Review of the management of adverse events associated with Panvax
and Fluvax)

190 children hospitalized iri Perth due o adverse events |
after vaccination with Fluvax or Fluvax Junior ~

petential mechanlems: Vaseine. 2041 Jul 18:29(32):5107-53.

Challenges for vaccine safety evaluation

Flu virus particle may contain components that stimulate
production of pro-inflammatory cytokines through activation
of TLRs (at least 8(human)/7(mouse)).

The function of TLRs to recognize components of pathogens
is considered ta be conserved among a wide range of species
including humans. Therefore, most of the studies on innate
immunity have been made in mice and considered valid.

Uncontrolled production of cytokines may be hazardous and
such activities of vaccines should be controlled even if
not clearly implemented in the regulatory guidelines.
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Safety of whole cell pertussis vaccine (wP)

Yeur __Vaccine Encophaslopathy (Doath) Shock to Death
1862-1068 P 8 E]
1056 DP 1 1
1966 DP 1 1 1
1867 DP 1 1 1
1968 DP 1 1
1960 DP
1981 DP 1 1
1862 DP 4 1
1983 bp 1
1964 DP s 8 1
1965 DP i
1966 bp 1
DPT 1 1
1967 DP 1 1
DPT 1 1
19988 DPT 2 2
1969 Dp 2 2 1
DPT 7 1 2
1870 DPT 8 4 -1
1971 DP 1
bPT 8 2 4
1972 DP 1
DP 1
DPT & 2 1
1073 DPT 2
1974 DPT. 2 2

Total

[

28 7

N - 1
. Kanai K, VY980, Jap. J. Mod. Soi, Bial, 33, 107143,

Approximately 2 mortality cases and 3 encephalopathy (per Ca. 5 million doses) a
year .were reported during 1952 and 1974 when wP was used.

» These vaccines should be regarded safe because it was difficult to prove
the causal relationship of such adverse events with vaccination (1/108).

DTaP vaccine control in laboratory tests

1
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Although wP should have been regarded safe because no causal
relationship was established between adverse events and vaccination,
diphtheria-tetanus-acellular pertussis combined vaccine (DTaP) was
developed.

Toxicities of DTaP measurable in mice were reduced to 1/10 of the
levels of DTwP.

Safety of DTaP vaccination in J apan

Japan 1 1986 1897 1998 19 Frequeng,
DTaP DTaP DTaP DTaP DTaP DTaP DTaP 1in
Total 57 195 270 167 198 225 113 25780
Looal 35 a8 124 81 108 89 525 54,812
Ganvulsion 3 5 15 8 . a1 824873
Allorgic reaction 9 t 0 2,867,107
Anaphylaxy 2 8 1 6 1 18 1.592,837
Nouropathy B 1 28,671,071
Encophalopathy 1 [0} 1(Virah 1 28,671,071
Death (Sloep psition| 28671071

{Sleep psitioning) 1
Immunized 4783117 4880134 4800174 4800894 4645588

i
4751154 28,671,071

Severe adverse events significantly decreased for DTaP

for which toxic activities in mice were strictly controlled
in quantitative manners even though clinical relevance was
not established

» Toxicity

When toxicity level became low enough to have no susceptible individual,
no AEFI takes place.




The experiences in flu vaccine and Japanese D TwP
and DTaP vaccinations may tell us;

Rather than waiting (forever) until clinical relevance could
be established,

any significant biological activities even in animals
should be controlled until it's clinical irrelevance could
be clearly proved.

Challenges for the approach of vaccine control

based on production consistency

Even similar vaccines, if from different manufacturers,
may be produced using different production strains,
under different culture conditions
employing different procedures of purification and detoxification.
Therefore, each of these products is regarded as unique and
may not be compared with others
using universally applicable control tests. .
Any modification of production process should be strictly regulated
so as not o change specification.

However, all such vaccine products even from different countries
should have the common structures of antigen molecules
necessary for inducing protective immunity
against the same disease or common virulence factors
of the same pathogen.
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measured in G.P.

3 L4
l Challenges for vaccine evaluation | Potency test for wP
Behring and Kitasato proved
1) Tetanus is caused by tetanus toxin
2) Tetanus can be treated by any sera that can neutralize the toxin (antitoxin) " MRG trial BALI 18602:454-402 u:
3) The neutralizing effect can be assessed in any " «
animal species susceptible to the toxin activity o 2
Behring was awarded the first Nobel Prize in 1901 for the research g - ie
4 HE
‘Clinical relevance of tetanus potency test results g ‘: i
w
Z
3 Iu: Potencydof 1Ge‘~:gms toxni:d | h L;Iumw;‘ ;:'-pot:):y(Gﬂ":l) * " L::—lnm::ﬁm‘l‘ﬂﬂ:!) .
measured in Guinea pig mode
itoxin i i g : Original data of MRC trial Much clearer correlation was seen
g 1 Anﬂto):mgn'er :if,rmf:"? serai 9 using potency test results
i neutralizing er 1o Toxin ata singlz lubomfory

10 100
Totad brvvanbzing does of tstemss taxold (L)
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Challenge for clinical efficacy study

bifferent from therapeutic drugs,

effective vaccines may eliminate disease prevalence.
Accordingly, clinical efficacy trials for new vaccine
developments and even some revisions of production

- process that may impact on effectiveness

may become difficult.

Clinically relevant potency tests are necessary
for addressing the difficulty in efficacy evaluation
after eliminating disease prevalence.

Thank youl




Round Table Discussion
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PhRMA

@ Quality standards for vaccines and national testing system should be harmonized
with global.

® Harmonization makes possible Japanese public to access foreign innovative
vaccines in a timely manner. Harmonization also makes possible Japanese
manufacturers to contribute to global public health. The US and EU has already
started the discussion on harmonization of vaccine quality standards. Japan
should also join this discussion.
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DrEgankY YL FOIAUMERNTINVET . ”
Thank you very much for extending an invitation
to me to participate in the MRBP meeting at
NIID. I found it very informative and I do hope
that it leads to any needed changes in the MRBPs.
I would be most pleased and honored to
participate in any future meetings and
deliberations where you think that I may be of
help.

It was also a pleasure for me to spend several
hours speaking with a number of the meetmg
participants during the post-meeting reception.”
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