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[Abstract]
To review “the future selection process of influenza vaccine strains” in Japan, we interviewed people who
have participated in the process at the National Institute of Infectious Diseases as well as eight vaccine
manufacturers (five Japanese companies and three foreign companies). In light of the general trend of
selecting vaccine strains based on the WHO’s recommendations on the composition of the influenza vaccines, we summarized “the selection processes in Japan” and “the selection processes overseas”, as well
as “the advantages and disadvantages of each method”. As a relevant issue, we also listed some of the
apparent and latent problems with “candidate vaccine strains and reassortant strains”, “the Nagoya protocol”, “evaluation of growth property and productivity of candidate vaccine strains”, “potency testing reagents”, “national testing”, “marketability and supply-demand balance”, and “biological products
standards”.
This report is designed to help understand the fact that the virus strains selected for influenza vaccine
would affect the entire process up to the vaccine supply. It also provides useful basic information for
future vaccine virus selection. In addition, if all parties concerned share the entire gamut of issues that
would change through future improvements and such knowledge is passed on to each concerned segment,
selection of more appropriate vaccine strains would become possible, and would take us towards establishing more effective vaccination policies.

A. Introduction
It is no exaggeration to say that the selection of
virus strains for influenza vaccines is of the utmost concern to all parties involved in vaccine
research and development, vaccine manufacture,
disease prevention, etc. This is because vaccine
virus selection would affect the vaccine effectiveness, and even the entire measures against influenza, including
production volume and
supply of the vaccine. For this reason, suitable
vaccine strains have been selected, concentrating
the world’s wisdom and gathering the concerned
people’s efforts, but there are still many issues
that need to be addressed.
In Japan, there was a case where we had no
choice but to change the strain from the initially
selected Saitama strain to the Hong Kong strain1),
which delayed the final decision considerably to
July 12 on selecting the A(H3N2) vaccine virus
in 2017. The WHO decides the vaccine strains
recommended for the Northern Hemisphere
sometime during late February to early March

every year. However, in 2019 the WHO announced its final decision on the A(H3N2) vaccine virus on March 21, which affected the
subsequent selection schedule in Japan that year.
Based on these backgrounds, the Immunization
Office, Health Service Division, Health Service
Bureau of the Japanese Ministry of Health, Labor
and Welfare (MHLW) (from now on “the Immunization Office”) instructed our research
group to investigate “the future selection process
of the influenza vaccine strains.”
In selecting the vaccine viruses, the primary concerns are the candidate viruses’ characteristics,
such as antigenicity and growth property. However, the final vaccine strain selection for the production will affect the entire process up to the
vaccine supply, such as the bulk production, potency test, and national tests. Also, the issues
over the processes, from production to supply,
can conversely affect the vaccine strain selection.
As described above, it is not easy to formulate a
fundamentally ideal selection policy because the
related issues are intertwined in complex ways.
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Therefore, we gathered details about apparent
and latent issues by interviewing people involved
in vaccine virus strain selection at the Japanese
National Institute of Infectious Diseases (NIID)
and vaccine manufacturers in Japan and abroad,
and exhaustively listed and sorted them up to the
fullest extent possible. Since there has been no
example of such work that comprehensively documented the wide-ranging issues concerning the
selection of vaccine virus strains, this work required a great deal of time and effort, and here,
we have finally completed a report to share.
We wish to express our sincere gratitude to all
the people at the Japanese NIID and the vaccine
manufacturers who were willing to make efforts
to cooperate despite their busy schedules.

For the interviews with the manufacturers, we
notified them in advance that “We would like to
hear your opinions on the following topics.”
1. Vaccine strain selection process and related
matters in Japan
1) Reviews at the Japanese NIID (formerly,
"Review Meeting for Influenza Vaccine
Strain Selection" of an informal advisory
panel that advises the Director)
2) Deliberations by the Health Science Council’s "Subcommittee for Review of Strains
for Producing Seasonal Influenza Vaccines"

B. Methods

3) Schedule after deciding the virus strains for
vaccine production

Interviews were conducted one company/institution at a time as per the following schedule. The
average interview time was 2 hours per company/institution.

2. Vaccine strain selection process and related
matters in other countries

・February 4, 2019

2 domestic manufacturers

・February 18

3 domestic manufacturers

・February 22, 2019

One foreign manufacturer (a person in
charge also visited
Japan)

・February 25, 2019

Two foreign manufacturers (one of
them, a person in
charge from an overseas office, joined
the interview online)

・March 12, 2019

The Japanese NIID

3. Advantages and disadvantages of the two
above from the manufacturer's point of view
4. Other related issues
The interview with the Japanese NIID was conducted after notifying the NIID in advance that
we had already interviewed private manufacturers about the topics described above.
(Ethical considerations)
The present research is outside the scope of the
"Ethical Guideline for Medical and Health Research Involving Human Subjects" and therefore
does not require an ethical review. In preparing
the report, we took careful consideration that the
individuals who gave their opinions not be identified.
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C. Results
The information, opinions and requests collected
through these interviews are given below.

1. General workflow of vaccine strain
selection
The WHO has established the Global Influenza
Surveillance and Response System (GISRS) to
monitor trends in seasonal and zoonotic human
influenza epidemic strains and to monitor the
emergence of novel influenza viruses throughout
the year 2, 3). The seasonal influenza vaccine viruses are also being selected while promptly reflecting monitoring results carried out by GISRS
(Fig. 1).
The WHO holds meetings twice a year (in February and September) to select candidate vaccine
viruses for the Northern and the Southern Hemisphere influenza vaccines (the WHO vaccine
strain selection meetings, for short). Organizations such as the WHO collaborating centers
(WHO-CC), the WHO Essential Regulatory Laboratories (WHO-ERL), etc. participate in these
meetings and present the lists of the reference viruses and the reassortants (variants) similar to
each reference virus to be recommended by the
WHO.
Here we mainly describe based on the WHO vaccine strain selection meeting for the Northern
Hemisphere (held in February) regarding the
timeline for the meetings. As a preliminary step
to these meetings, the WHO holds the first conference call in early January. Each WHO-CC
shares data and exchanges opinions about the direction and such, in selecting vaccine virus strain.
Parallel to this, a meeting is also held by the National Institute for Biological Standards and Control (NIBSC) in the United Kingdom in midJanuary. It is a public meeting where information
on the global influenza activity is shared, and

vaccine manufacturers are welcomed to participate. In early February, the WHO holds the second conference call and shares the data gathered
after the first conference call and exchanges the
final opinions. Following these consultations, the
recommended vaccine viruses are finalized in the
WHO vaccine strain selection meeting held in
late February4).
After the announcement of the WHO recommended vaccine viruses, the suitability of those
viruses for individual countries is assessed one
by one. In Japan, this is first discussed in the Review Meeting (formerly "Review Meeting for Influenza Vaccine Strain Selection", of an informal
advisory panel of the Director) at the Japanese
NIID. After that, “the Subcommittee for Review
of Strains for Producing Seasonal Influenza Vaccines” of the Health Science Council (from now
on “the Subcommittee”) decides the vaccine virus strains for the next season. The vaccine manufacturers undergo a “suitability assessment of
the candidate vaccine viruses” to produce data
used for deliberation in different meetings. To be
more specific, the NIID provides the manufacturers with the candidate egg-based vaccine viruses (the virus strains shared by WHO-CCs
which are passed through one generation or so in
eggs at the NIID) to be assessed taking into consideration the epidemic in the country. The three
aspects assessed are “passage-induced antigenic
change (the change in antigenicity when the
strain is passed through eggs is verified in terms
of HI titer of mouse immunoserum)”, “growth
property (protein yield)”, and “productivity (verification of ether treatment and filtration processes)”. The data gathered by the manufacturer
becomes part of the reference data used in the review meetings at the NIID and the Sub-committee. The roles, etc. of the review meetings at the
NIID and the Sub-committee will be described in
detail later.
After determining the vaccine virus strains, potency test reagents must be prepared to formulate
the vaccine. Reagents are prepared for each
6

strain and require standard antigens and reference antisera. A commonly used test method is
called Single Radial Immunodiffusion (SRD). In
SRD, a standard antigen containing a known
amount of HA that has been diluted at a certain
ratio and the bulk vaccine are dispensed into
wells on an agarose plate where the serum has
been added and mixed, to obtain the relative potency against the standard antigen. In order to assign value to the HA content of the standard
antigen, the SRD test is performed using a purified virus preparation called Primary Liquid
Standard (PLS) (ideally a live virus, although it
may have to be inactivated in some cases) whose
HA content has been determined by a physicochemical method. As for the actual workflow in
Japan, it takes about 3 months to prepare the reference antiserum (the NIID prepares it and outsources its apportioning into smaller lots to
private manufacturers, but in the end the apportioned serums are distributed with the NIID label). The process of making the reference
antisera begins even before the vaccine virus
strains are decided. The purified virus stock is
Triton-treated (split) to obtain the HA antigen.
The NIID then asks a contractor to immunize
sheep a few times with this HA antigen, and the
serum is collected 5 to 6 weeks later (if the process begins in February, the serum can be collected around early May). The reference
antiserum does not necessarily have to be homologous with the production strain. Any serum that
shows a certain degree of cross-reactivity can be
used, but the goal is to produce a homologous serum. Since the standard antigen must be homologous with the production strain, after the
production strain is decided in mid-April, the purified virus stock is taken out mid-production, inactivated with formalin, and freeze-dried to
obtain the standard antigen (End of May). Thus,
the standard antigen and reference antiserum will
be ready by the end of May. In the case of a new
virus strain, as there is no standard antigen with
a known HA content, PLS, standard antigen and
reference antiserum prepared in Japan are sent to
a WHO-ERL for international calibration (15

business days are required to complete the evaluation). Four companies that currently manufacture seasonal influenza vaccines in Japan also
participate in value assignments of domestic
standards. Since the HA content of the standard
antigen will be decided at the end of June, making potency testing possible, formulation work
will begin in July. In the Vaccine National Test
done in August or later, the Summary Lot Protocol (SLP) (summaries of manufacturing procedures / test records, etc.) is examined and
essential parameters are tested as specification
tests for double-checking. The basic policy is
"national tests are performed only after all the inhouse tests are completed", but in the case of the
influenza vaccine, parallel testing has been conducted for several years now. As the pass/fail
judgment of the national test will be notified in
the middle of September, packaging and shipping begin at the end of September, which makes
vaccination possible from October (Fig. 2).
To give the reader some additional information
regarding the global activities after the WHO
vaccine strain selection meetings, the bi-weekly
conference calls continue. Participants in these
calls are the WHO ERLs, i.e., NIBSC of UK,
Center for Biologics Evaluation and Research
(CBER) of USA, Therapeutic Goods Administration (TGA) of Australia and the NIID of Japan; vaccine manufacturers; WHO-CCs; and the
Reassortant Development Laboratories (hereinafter “Reassortant Labs”). They share data on
growth property, antigenicity and development
progress of reassortants, and the examination status of candidate strains by manufacturers. Any
manufacturer is free to participate, but in particular, members of the Influenza Vaccine Supply
International Task Force (IVS-ITF) of the International Federation of Pharmaceutical Manufacturers & Associations (IFPMA) and vaccine
manufacturing groups of developing countries
(as well as Japanese manufacturers) have been
participating. The conference calls continue until
around June to discuss potency test reagents, and
7

other matters even after the WHO vaccine strain
selection meetings in February.

2. Vaccine strain selection process and
related matters in Japan
1) Review at the NIID (formerly “Review
Meeting for Influenza Vaccine Strain Selection”, of an informal advisory panel of
the Director)
This is a confidential meeting convened by the
NIID. Around December every year, the Immunization Office, Health Service Division, Health
Service Bureau, MHLW (hereinafter “the Immunization Office”) sends a request to the Director of the NIID asking to examine the influenza
vaccine strains for the coming influenza season.”
Following this request, the NIID Director asks
the Director of the NIID Influenza Virus Research Center (chairperson of the review meeting) to hold a review meeting. The following
persons participate in the meeting.
·

Concerned persons at the NIID: Persons
from the Influenza Virus Research Center,
Infectious Disease Surveillance Center, and
Department of Immunology

·

Experts from external organizations: Representatives of local government bodies, medical institutions, and universities or
academic institutions

·

Witnesses: one representative for four domestic manufacturers of egg-based seasonal
influenza vaccine (i.e., one Chairperson represents, by rotation, Influenza Expert Committee, technical board, the Japanese
Association of Vaccine Industries, to provide information as needed).

·

Observers (provide information but do not
take part in the discussion): Immunization
Office

·

Silent observers: Domestic manufacturers of
cell-based influenza vaccines

The agenda of the review meeting is to share information regarding the status of influenza activity in Japan and other countries (including results
of antigenicity analysis and genetic analysis
(phylogenetic trees and clade confirmation) of
circulating strains, status of antibody carriers,
etc. identified through infectious disease epidemic prediction surveys), and assessment of
growth property and antigenicity of candidate
vaccine viruses. It is usually held three times according to the schedule given below.
·

First meeting (early to mid-February): the
WHO holds two conference calls prior to the
WHO vaccine strain selection meeting. Considering this fact, the first meeting is held in
a week following the WHO’s second conference call. In the first meeting, detailed information discussed in the WHO conference
calls are shared, and directions in which the
review is headed and the preparations being
made are discussed.

·

Second meeting (early March): As the WHO
vaccine strain selection meeting is held in
late February every year, the second review
meeting is held the following week. If no
change in the vaccine strain is proposed at
this WHO meeting, the information will be
available by this time. If they are the same
vaccine virus strains as the previous season,
the strains’ growth property and the related
matters are already known. Therefore, the
selection is decided informally and will not
be reviewed after.



Third meeting (late March): Held about
three weeks after the second meeting,

8

mainly to examine data on the growth property of the strains. Usually, this is the end
of the deliberations on the selection of four
vaccine virus strains. However, if there is a
delay in vaccine virus strain selection by
WHO, as happened in February 2019, a
fourth review meeting becomes necessary.
Among the agenda items, the antigenic similarity
between the predicted circulating strain and the
candidate vaccine virus, and the growth efficiency of the candidate virus will be evaluated
with priority. Manufacturers of egg-based seasonal influenza vaccines submit data on the
growth efficiency of the candidate vaccine viruses. From the 2018/19 season, it seems that
production capacity (number of doses, actually
expressed as the number of 1mL vials) data has
also been reviewed to some extent as a preliminary step before deliberation in the Subcommittee meeting to be held later.
Manufacturers attending as silent observers (domestic manufacturers of cell-based influenza
vaccines) can listen to discussions on epidemic
conditions and antigenicity of circulating strains.
However, they must leave at the time of discussions on growth efficiency data and vaccine
strain selection. Currently, foreign manufacturers do not attend the review meetings.
If there are multiple candidate strains for each
subtype/lineage and it is not possible to narrow
down to a single specific strain, they are prioritized and presented as "results of discussion at
the review meeting" and submitted to the Immunization Office through the Director of the
NIID. Considering these results, the Immunization Office convenes a meeting of the Subcommittee for deliberation, and the vaccine strains
for the next season are finally determined. The
Director-General of the Health Service Bureau of
MHLW issues a notice on the decision sometime
during May and June.

The opinions of many domestic manufacturers
were: “It is a valuable venue to get information,
such as the latest surveillance data within Japan
and outside, the status of preparation and review
of candidate vaccine strains, and production
strains that are unlikely to change. Therefore,
such meetings should continue in the future”;
“Until the 2018 meeting, we had attended as "observers", but from the 2019 meeting, we were
considered "witnesses", and this change made it
easier for us to express our opinions in the meetings”. The following requests were also received.
(Domestic manufacturers attending as witnesses)
·

The first review meeting is held from early
February to mid-February, but the details of
the discussion up to that point are not made
available. We believe that the general direction of strain selection is examined by the
NIID by late January. Therefore, we would
like a meeting that shares such details.

·

Not one “witness” representing all the manufacturers, but one “witness” from each
manufacturing company should participate
in the meetings. When the discussion takes
an unexpected turn, it becomes difficult to
present a consensus view of all the manufacturing companies. Also, some matters can be
properly addressed only by the manufacturer
who actually handles that particular strain
(this is because when there are 5-6 candidate
vaccine virus strains, the work of evaluating
the growth property is shared among the
manufacturers).

·

When distributing the candidate strains,
please consider the time required for evaluating the growth property of multiple candidate strains.

·

Exclude strains with low growth property
(such as wild strains) from candidates selected for examination.

9

·

The importance is currently given to the degree of antigenic similarity assessed using
the ferret sera (more importance is given to
this than the growth property data). Human
data should also be available (see “C-5-11)
Examination of antigenicity in humans, confirmation of clinical efficacy").

(Domestic manufacturers attending as silent observers)
·

We understand that we have to leave the
meeting when information about the manufacturer (company secrets) is discussed.
However, there is more information available, for instance, at the NIBSC meeting
where manufacturers from all over the world
gather. If we are permitted to be present, we
can better understand certain aspects that we
have to pay greater attention to as a party
that would become a part of the vaccine development and manufacturing process. By
extension, this would contribute to public
health.

·

Specific examples of the information we
want to get are such as: “What is the yield
actually obtained in relation to the growth
property of the virus”, “What assays are used
to evaluate the yield”, “What type of reagents would need to be developed for each
strain”, “What level of quality is required for
each lot”.

Regarding the importance of an antigenic match,
a foreign manufacturer's overseas office said,
“We think such efforts are appropriate. The problem of antigenic changes caused by egg-adaptation of the A (H3N2) strain can be quite severe
in some cases, and we are struggling to cope with
it”.

2) Deliberations by the Health Science
Council’s “Subcommittee for Review of
Strains for Producing Seasonal Influenza
Vaccines (the Subcommittee)”
This is a subcommittee recently set up in March
2018 under the R&D and Production and Distribution Committee of the Immunization and Vaccines Section of the Health Science Council5). In
this Subcommittee, deliberations are centered on
information on candidate vaccine strains selected
at the NIID’s review meetings6) and information
on growth property and productivity provided by
manufacturers 7), and the vaccine strains for the
next season are finalized. Prior to the Subcommittee formation, the result of the review meeting at the NIID used to be the final decision
regarding vaccine virus selection. With the establishment of the Subcommittee, a two-step review where the second step is completely
separated from the meeting at the NIID has been
introduced. This is a method that matches the
practice overseas. For example, in the United
States, the Centers for Disease Control and Prevention (CDC) is a member who participates in
the WHO vaccine strain selection meeting, but
the information obtained by attending this meeting is merely submitted to the organization that
corresponds to the Subcommittee of Japan, and
the final decision on vaccine virus selection is
made by that organization. In short, Japan has
adopted the US method from 2018 (see “C-3.
Vaccine strain selection process and related matters in other countries”).
Manufacturers evaluate growth property by “sucrose cushion protocols”, and productivity by the
“productivity evaluation method”8). The latter
was adopted in 2018; the sucrose cushion
method is combined with procedures such as filtration and splitting (ether treatment). Due to its
high correlation with actual production, it has become possible to forecast and report the number
of doses available in the next season, when the
Subcommittee meeting is held. Earlier, only
10

growth property data was reported during this
period, and no specific availability forecast was
given (the approximate number of predicted
available doses used to be reported around May
in response to inquiries from MHLW, and another forecast was made around July).

worldwide and is a necessary procedure to
provide a sufficient amount of vaccines before the beginning of the influenza season.
There was an opinion that this “at risk” production should be officially approved because it is an initiative that the regulatory
authorities and related ministries/agencies of
each country are aware of. In fact, when the
vaccine strains are to be the same as those of
the previous season, the NIID makes an interim decision in the second meeting itself,
and no further reviews are held. (Before the
Subcommittee was set up, suggestions were
apparently given informally at a review
meeting of the NIID).

Opinion regarding setting up the Subcommittee
was not divided: “Until now, the vaccine virus
strains were decided solely through a review in a
closed set at the NIID. We welcome the fact that
it has become more open”; “There were discussions on the efficacy and the supply aspects also,
not only on antigenicity which is given importance, making the outcome more acceptable”;
“The approximate amount of vaccine supply and
timing was clarified, which made it easier for the
concerned medical personnel to prepare for the
vaccination (response)”. At the same time, the
following three opinions were presented as issues to be addressed in the future.

In light of the situation above, there were
several requests to examine the possibility of
adopting different procedures such as, "For
strains that are the same as in the previous
season, after the informal decision at the review meeting of the NIID, a Subcommittee
meeting may be held once ahead of schedule
to make a final decision, and a notification
from the Director-General of the Health Service Bureau may also be sent ahead of
schedule”. In other words, “Hold the Subcommittee meeting twice and issue the notification from the Director-General twice as
well.” This proposed procedure will not
make the production schedule earlier than at
present, but manufacturers can have a sense
of safety that they started production after
official approval. In regard to holding the
Subcommittee meeting twice, there was a
question whether the government would accept the holding of the Council meeting
more frequently, as its status is different
from the review meeting at the NIID. The
majority of those interviewed were of the
opinion that “the same strains as used in the
previous season’s vaccine must have already
been investigated in detail, so it might be
possible to gain approval from each member
of the Subcommittee on the official basis
without holding a face-to face meeting.”

A) The time and number of meetings to
be held
Until 2017, the vaccine virus strains had
been decided at a review meeting at the
NIID, but since the Subcommittee’s establishment, the final decision is delayed,
which consequently postpones the starting
of production. In addition, the Subcommittee only meets once except under special circumstances, four vaccine strains are decided
simultaneously, and the Director-General of
the Health Service Bureau issues a notification on the decision about the four strains at
the same time. However, in reality, if the
outcome of the WHO vaccine strain selection meeting includes the selection of one or
more vaccine strains of the same subtype/lineage as used in the previous season’s
vaccine, the manufacturers risk starting production (advance manufacturing) before the
Director-General of the Health Service Bureau issues a decision notification. This is a
convention followed by all manufacturers
11

such predictions” because this will be concluded by market forces (see "C-5-7), Marketability and supply-demand balance").

If the Subcommittee meeting is to be held
twice, the specific preferable times proposed
by the respondents were “first meeting in
early March (after the second review meeting at the NIID to decide the strains that will
not be changed” and “the second meeting in
early April”. Also, there were other requests
and opinions regarding the latest date to hold
the second meeting of the Subcommittee in
view of the need to prepare potency test reagents, etc. These included “Type A: Until
around April 20 (there is no difference between A (H1N1) pdm and A (H3N2))”,
“Type B: From the end of March to early
April (considering that productivity of type
B viruses was not high to begin with, that
vaccine formulation was switched to quadrivalent, and that in type B two lineages may
sometimes manifest cross immunity and
therefore it takes time to decide the test
method)”, “When two or more vaccine
strains are to be changed, it is desirable to
make an early decision”, and “Especially
with A (H3N2), the timeline for obtaining
assessment data and its submission to Subcommittee becomes very tight as acquisition
of the candidate virus strains for evaluation
tend to get delayed, and we would like the
authorities to be flexible with the timing of
the Subcommittee meetings”.

C) Selection of "one specific strain"
In other countries, the organization equivalent to the Subcommittee does not select
“one specific strain”, but only specifies up
to the level of "XXX-like virus" (see “C-3.
Vaccine strain selection process and related
matters in other countries”). Although the
selection process of vaccine strains in Japan
became more open with the Subcommittee,
there was an opinion that the current method
of deciding “one specific strain” would
place too heavy a burden on the Subcommittee. For example, if two candidate strains
belonging to a certain sub-type/lineage with
the same number of plus points are selected
as top contenders at the review meeting of
the NIID, there is the question of whether
the Subcommittee can decide between the
two. In addition, there were some doubts as
to whether the discussion in the Subcommittee takes into account questions like ‘Is it
not acceptable for a manufacturer to select a
specific strain as is done overseas?’ (see C3. “Vaccine strain selection process and related matters in other countries”), ‘Would it
not be better for MHLW to decide whether
the supply is sufficient?’, and ‘If there were
a shortage, then why would not consider importing’. There was also an opinion that
“Even though the Subcommittee is meant to
select the vaccine virus strains on merits, the
selection may have been done by taking into
account multiple other factors such as the
amount of productions”.

B) Productivity data (forecast of production amount)
Each manufacturer also submits to the Subcommittee the forecast data on the amount
of vaccine production, as reference information for selection of the vaccine strains. In
fact, very detailed data, “in units of up to
tens of thousands of 1mL vials” is calculated, but such predictions are not made in
other countries. Other countries say that they
“cannot estimate the amount of production
in such detail” unlike in Japan. It was also
pointed out, “There was no need to make

3. Vaccine strain selection process and
related matters in other countries
The general flow of vaccine strain selection,
which proceeds along the lines suggested by
12

GISRS and the WHO vaccine strain selection
meeting, has already been described in “C-1.
General workflow of vaccine strain selection”.
We understand that the foreign manufacturers
give much importance to close communication
with stakeholders.
Global companies among foreign manufacturers
must prepare vaccines not only for the Northern
Hemisphere but also for the Southern Hemisphere. Therefore, the preparation of reassortants
is carried out all year round. WHO-ERLs and reassortant labs supply the candidate vaccine viruses as soon as they are developed and shared
worldwide. Manufacturers use these candidate
viruses to prepare working seed lots and evaluate
yields before the vaccine virus strains are selected by the WHO. It should be noted that these
preparations are made independently by the manufacturers and do not always match the WHO
recommended strains. Regarding the strains used
for the egg-based vaccines, it seems that they are
devising measures such as "minimizing the number of passages as much as possible to prevent
genetic mutations".
As soon as the WHO announces recommendation on the vaccine strains, each country holds a
meeting to confirm whether those viruses are
suitable for its situation. In the USA, the Vaccines and Related Biological Products Advisory
Committee (VRBPAC) deliberates on this. In
Europe, under the Biologics Working Party
(BWP) of the Committee for Medicinal Products
for Human Use (CHMP), there is an organization
called the Influenza Working Group (Ad hoc Influenza WG) comprising experts from member
countries. This WG corresponds to a Review
Committee of the NIID and MHLW Subcommittee in Japan. Both VRBPAC and BWP meetings
are open to the public, and the minutes are also
published 9, 10). The contents of the discussion are
generally similar, but they do not use a method
of deciding “one strain for each subtype/lineage”
as is done in Japan.

In the US, VRBPAC holds a meeting 1-2 weeks
after the WHO vaccine strain selection meeting
to discuss the previous year's vaccine efficacy
data, global information, US surveillance data,
antigenic properties of candidate strains, and information on the manufacturing process from
manufacturers. Then, after public hearings
(where any pre-registered participant can listen
to the discussion and pose questions), committee
members vote to decide the strains to recommend to the US Food and Drug Administration
(FDA). Typically, “WHO-recommended viruses”
including antigenically similar strains are recognized as "recommended vaccine strains for the
USA". Manufacturers are free to select strains for
their vaccines from these certified lists, while
considering the growth property and other factors.
The BWP meetings in Europe are held later than
similar meetings in the US, usually in early
March. Based on the information on the WHO
International Surveillance (explained by WHOCC London), the WHO-recommended strains
and the antigenicity and growth property of the
candidate strains, the appropriate vaccine strains
and the deadline for applications for partial
changes for the year are discussed. The strains
are selected by “designating multiple strains”
from the WHO candidate viruses (if there is an
update to the candidate viruses, the designation
will also be updated as necessary). Manufacturers are free to select any strain for their vaccines
from these certified lists. Before the BWP meeting is held, each manufacturer is requested to
"bring data (such as growth property data and
productivity data, in any form) and participate".
In other words, the following procedure is
adopted. The manufacturers submit requests in
advance (usually, “the one with the highest
growth property of all is XX strain, so please select it”), and that strain is recommended if data
that supports such requests is provided. After the
BWP puts together its recommendations, the
CHMP approves the BWP recommendations and
the European Medicines Agency (EMA) certifies
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them. The EMA/CHMP/BWP certified list includes both XXX-like viruses recommended by
the WHO and specific strains to be used by the
manufacturers.
Table 1 summarizes the US and European vaccine strain selection processes. Australia and
Hong Kong basically use the American method,
i.e., the designation of "–like strain" method (Table 2). Figure 3 shows the times of announcement of recommended strains by WHO, the
United States, Europe, and Japan during 2016 to
2018. Recommended strains were announced in
March in both the US and Europe, and we can
see that it was done earlier than in Japan.
The WHO’s list of candidate strains may include
low-productivity strains, as the actual productivity cannot be known without setting about manufacturing. The strains for cell-based vaccines
have considerably different growth properties,
depending on the cells used by each company.
Regarding live attenuated vaccines, in Europe,
the EMA designates one reassortant for each
subtype/lineage9). The manufacturers submit
their requests in advance in this regard. Even if
the strains are EMA-designated ones, it is necessary to apply to the pharmaceutical regulatory
authorities stating “the company has chosen
these strains”, and therefore this application
seeking approval is being filed. In Europe, an examination period of 45 days (the other 10 days if
additional data is needed) is required, and the application deadline is also specified. In the US, no
strain is assigned for live attenuated vaccines,
only “-like strain” is designated, and manufacturers usually select the same strains. In the US as
well, it is necessary to apply for regulatory approval after the strains are selected.
Under the strain selection method used overseas,
foreign manufacturers can select strains for their
own company. A WHO-ERL prepares potency
test reagents after receiving the raw materials

from or outsourcing the production to the manufacturer. The reagents are then sent to other
WHO-ERLs, where they are subjected to international calibration using primary liquid standards (PLS) of the purified vaccine strains, and
officially released for the manufacturer’s further
use. In practice, reagents only for the strains that
the manufacturers plan to use are prepared, and
the strains for which no reagent exists cannot become candidate production strains. In Europe,
vaccine strains are selected considering "whether
potency test reagents will become available on
time".
Although other countries do not have a system
for selecting strains uniformly as in Japan, the selection of strains is not always completely free,
and some countries have introduced a few regulations that they consider appropriate. There was
an opinion that such regulations are implemented
possibly because of concerns about the efficiency of preparing the potency test reagents. For
example, in Europe, the preparation of potency
test reagents is entrusted to the NIBSC in the
United Kingdom, and about two strains are selected in advance (After the WHO vaccine strain
selection meeting, about two strains are selected
and sent to NIBSC in the following week. The
results, including those up to the international
calibration done by WHO-ERL, are received
back). There was also information that, “in the
United States and Australia, manufacturers are
not completely free to choose, and considering
the factors, such as the antigenicity, productivity,
epidemic prediction, availability of candidate
vaccine strains and reagents, may limit the
choice to about two strains.”
The characteristics of the strain selection process
followed overseas, mainly in the US and Europe,
and the related subject of potency test reagents
are summarized below.
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After WHO recommends the vaccine
viruses, the strains selected for the use
of the US and Europe are immediately

notified. Those strains are designated as
“XXX-like strains” or “XXX-like
strains and multiple strains specified
from among them (after considering
prior information received from the
manufacturers).” Production can therefore be started promptly as each manufacturer can select the virus strains for
vaccine production from among those
listed in the notification. Global companies sometimes supply influenza vaccines to more than 100 countries, and if
the WHO-recommended strains are the
same for the Northern and Southern
Hemispheres, the same strains will theoretically be used in all the markets
throughout the year.


Potency test reagents mutually calibrated at the WHO-ERLs (four locations) in the world can be used. The
manufacturers can obtain the earliest
available potency test reagents of the
year from any WHO-ERL (e.g., TGA in
Australia one year, NIBSC in the UK or
CBER in the US next). These reagents
are internationally calibrated according
to the WHO rules, and are therefore
considered the same no matter which
WHO-ERL they are obtained from.

The two points above are the main reason why
the vaccine shipments start (usually in August)
one to two months earlier than in Japan.
Regarding the second point, there was an opinion
that “It cannot always be said that the potency
test reagents can be obtained from any WHOERL”. Some respondents have pointed out that
there have been situations in recent years in
which US reagents are available only to manufacturers who supply vaccines to the US. Regarding this, it was explained that the reagents are
supplied free of cost by the CBER in the US, although other WHO-ERLs would charge for them.

4. Advantages and disadvantages of
procedures described under 2 (Vaccine
strain selection process and related
matters in Japan) and 3 (Vaccine strain
selection process and related matters in
other countries)
The advantages and disadvantages pointed out in
the opinions expressed by the interviewed personnel are listed below.

1) Advantages of Japan's selection
method
·

Because of the “uniform strains + national
test” system, there is almost no variation in
quality among manufacturers, and it does
not cause much confusion in the Japanese
citizen.

·

The measure is a mechanism for selecting
strains according to the prediction of circulating strain in Japan, and therefore, it is
meaningful for national disease control.

·

Based on the history of influenza vaccines in
Japan, the manufacturers have been working
on the joint development of vaccines with
guidance from the Japanese NIID. This
background is reflected in the method of
vaccine virus selection.

·

There is no need to obtain the regulatory approval afresh for each selected vaccine
strain.

·

The potency testing is needed for each strain.
Therefore, the total effort required is minimized. In addition, as the manufacturers
share the work of preparing the reagents for
potency tests in Japan, the burden on individual manufacturers is reduced.
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·

Even when conducting the national test, it is
not complicated because uniform strains are
used for the whole country.

·

The vaccine strains are easy to obtain because they are supplied through the Japanese
NIID, as per the Nagoya Protocol (explained
later).

ated (for example, the NIID distributes several antigenically similar strains to the manufacturers who then select high growth
strains from among them).
(The following opinions are from overseas offices of foreign manufacturers)
·

Full evaluation of growth property and
productivity takes time and may not be necessary for all new strains.

·

If the strain selection is delayed, the time of
starting production and the preparation of reagents will also be delayed, and it will be difficult to recover if any problems arise. You
need to strike a balance between getting sufficient data and making timely decisions.

(The following opinions are from overseas offices of foreign manufacturers.)
·

The Japanese method is very good. Full
evaluation of growth property and productivity is a great basis for strain selection.

·

It is also possible to reduce the risk of “certain strains not growing satisfactorily on an
actual production scale”.

·

The experts with various backgrounds select
the most suitable strain after considering all
the essential factors.

2) Disadvantages of Japan's selection
method
·

·

·

It takes time to finalize the selection of suitable strains. The responsibility and the burden on the MHLW and the Japanese NIID
are enormous.
There are a number of issues with the distribution of influenza vaccines produced by
foreign companies.
Issues arise when considering not only eggbased vaccines but also various other platforms. For example, in terms of cell-based
vaccines, it is impossible to decide on a single strain because strains that “grew” in each
manufacturer’s cells will be used. If a cellbased vaccine against seasonal influenza
were to be put into practical use, another
strain selection system would have to be cre-

3) Advantages of the selection methods
used in other countries
·

Vaccine strains that are not suitable for production will not be selected.

·

The production can be started early as the
manufacturers themselves select the strains.

·

Some influenza vaccines from foreign companies are the ones specifically developed
according to the vaccinee’s characteristics,
such as high-dose vaccines for the elderly.
These may be possible to use in Japan.

(The following opinion is from an overseas office of a foreign manufacturer)
·
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As the working seeds of more than one virus
strains are prepared, when issues such as a
virus not growing well arise, they can be
promptly addressed by changing over to another strain.

work better, the orders to that manufacturer
may increase).

4) Disadvantages of selection methods
used in other countries
·

In the overseas selection method, manufacturers can freely choose the virus strains.
However, if the regulatory approval of a partial change were needed, there could be
problems in ensuring timely vaccine supplies. Thus, it needs to be considered.

·

Current approval details in Japan specify the
use of particular strains designated by the
MHLW. However, if we follow the overseas
selection method and allow antigenically
similar strains to be selected, there rises a
concern about what the approval document
should specify. (For example, can the manufacturers mention the name of the strain in
the package insert without specific authorizations?).

·

The burden on the manufacturer becomes
large because of the need to exchange information with the WHO, also the vaccine
strains have to be obtained from the WHOCC, and so on,

·

Even in the domestic manufacturers, there
will be a possibility of different companies
using different vaccine strains. There could
be issues about how the government will
regulate the marketing strategies.

·

Even similar strains show different extents
of antigenicity changes by egg-adaptations.
The effectiveness could be affected depending on the extent of these changes, which
may be at risk of leading to a disparity
among manufacturers.

·

·

It will be very challenging for manufacturers
to prioritize between “antigenic similarity to
the predicted circulating strains” and “the
productivity”. It will also be necessary to explain which strains were selected for what
reasons, so that the public would understand
and satisfy.

·

“Strains that match the antigenicity of circulating strains predicted for Japan” may not
always be selected.

·

From the domestic manufacturers’ standpoints, if each company has to select different strains and the company has to prepare
all the reagents for the selected strains, it will
take more time to prepare the potency test
reagents than the present practice. The reagents have to be prepared for each strain, and
two lots for each strain have to be produced,
which makes eight lots will be required for
four strains, for example. Currently, four domestic manufacturers share the tasks of preparing the reagents, but since the testing
method used for type B viruses may become
different by the strain, it may not be possible
for a single manufacturer to handle the work,
depending on the combination selected (see
"C-5-5), Potency test reagents").

·

There is a concern that the national testing
may not proceed smoothly if each manufacturer uses a different strain.

·

If the manufacturer takes the responsibility
of selecting the strains, the subsequent evaluations also become essential. It would be
difficult to explain, for instance, if people
said, “This year's vaccine is not effective”.
Also, if the study showed that the effectiveness of the product of Company A is greater
than Company B, would this not cause confusion in the next season? (Supplementary

If each company produces vaccines using
different strains, not an uniform strain, it is
difficult to predict the amount of vaccine
supply (for instance, if there were a rumor
that the vaccine of company A seemed to
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information: Vaccine effectiveness study is
also being conducted in the US, but the effectiveness is only calculated by vaccine
types such as egg-based/cell-based/recombinant but is not by manufacturers. The concept is that “All egg-based vaccines are the
same even if the manufacturers vary.")
·

Once it was said that “If we were to not stick
to uniform strains, perhaps domestic manufacturers would also be able to expand
abroad?” but this is quite difficult in reality,
considering the cost-effectiveness.

(The following opinions are from overseas offices of foreign manufacturers)
·

Even among the candidate vaccine strains,
there is a tendency to give importance to its
accessibility.

·

As for reagents, there also is a tendency that
their usage record is emphasized.

·

When there are multiple candidate vaccine
strains, the number of reagents will increase
accordingly. Thus, more information sharing and coordination with the authorities or
private organizations will be required.

5) Requests made by manufacturers,
based on the advantages and disadvantages mentioned above (summary)
·

As for the egg-based inactivated split vaccine of the standard dose from the domestic
manufacturers, it is preferable to keep on
“the uniform strain for the whole country”.

·

For cell-based vaccines (pandemic vaccines)
from domestic manufacturers, it would be
better if “the Japanese NIID indicates multiple candidate strains and the manufacturer
selects strains taking into account for the
growth property and other matters."

·

For vaccines from foreign companies, it is
better if “the manufacturers select on their
own from among WHO-recommended
strains”. Alternatively, “specify multiple
strains” from the list of WHO-recommended
strains after taking into account the data
from each company as in the European
method, or there may be a method of specification such as “X strain for Y vaccine of Z
Company”, based on the WHO-recommended strains.

Foreign manufacturers gave the following opinions: “It is not quite necessary to abandon the
methods currently used in Japan, but we hope the
manufacturers will have some options to choose
from, by making all the WHO-recommended
strains”, and “Regarding ancillary items such as
reagents, we also expect that Japan will recognize various international agreements”.
Additionally, there was an opinion beyond the
scope of advantages or disadvantages that “For
the elderly influenza vaccines, the strains should
perhaps be specified by the MHLW, considering
that it is a vaccine used for routine vaccination
against “Category-B diseases” under the Immunization Act”.

5. Other related issues
1) Candidate vaccine viruses and the reassortants
To give an example of a recent situation, there
has been a problem of insufficient candidate production strains for A(H3N2). For example, the
result of the 2018 WHO Vaccine strain selection
meeting for the Southern Hemisphere (held in
September) was the selection of “one parent
strain” and “one reassortant strain”, without any
alternatives. There was an opinion where, “The
decision was based on the level of antigenic similarity to the predicted circulating strains and not
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on the production efficiency, so vaccine production for the Southern Hemisphere must have
been quite difficult”. In order to return to the situation where there are many candidate strains,
the Japanese NIID, which is one of the WHOCCs, has been proactively sending domestic isolates, such as Tokyo strain, Kanagawa strain to
the Reassortant Lab for the past two years or so.
Of course, it is said that overseas WHO-CCs
have also been sending many isolates to the Reassortant Lab.

as there are good antibodies available.
Therefore, it is not technically impossible.
(Disadvantages)
·

Currently, the reassortant labs have already
been operating with a certain sense of urgency. Even if other such labs are set up in
Japan, they are unlikely to reduce the time
line dramatically.

·

There is an issue of choosing the system under which such a lab would be set up. Available options are as such: the manufacturers
to jointly invest to create a lab and the NIID
to commission the work to it; the NIID Influenza Virus Research Center to have such
a lab under it; or creation of a research institute in a national university. In any case,
as sufficient funding from IFPMA is unlikely, securing financial resources would be
an issue, and it will become necessary to
send all reassortant strains abroad.

·

The repertoire of candidate strains is so large
that it is difficult to decide which strains to
pick for creating reassortants.

·

The preparation of reassortants is a matter
related to probability theory. It does not require advanced skills, but it does require
massive labor.

The Reassortant Lab produces reassortant strains,
some of which are funded by the International
Federation of Pharmaceutical Manufacturers &
Associations (IFPMA). In addition, if manufacturers wish to use any domestic isolates as vaccine strains, they are sent to the laboratory as
needed.
In the interview, several respondents opined,
“The time for strain preparation can probably be
shortened if there is a reassortant lab in Japan”.
The following opinions were expressed regarding the advantages and disadvantages of adopting this idea.
(Advantages)
·

·

Since 2008, no domestic isolate has been selected as a vaccine strain. Considering the issues related to the Nagoya Protocol
(described later), vaccine production could
become very stable if domestic isolates
could be used to prepare vaccine strains in
Japan. Problems related to the Nagoya Protocol have already surfaced in some European countries.
Considering the annual production schedule,
it may be faster to make vaccine strains in a
reassortant lab located in the country rather
than sending them to a reassortant lab abroad
and “waiting for your turn”. The strains for
egg-based vaccines can be prepared as long

In addition, foreign manufacturers mentioned,
“Even if you can make reassortant strains in Japan, if conditions like ‘use only the reassortant
strains prepared in the country’ are attached, we
need to have the strain exported overseas once.
This would in fact delay the production schedule". Regarding the reagents for potency testing,
“We consider reagents available in the WHOERLs to be equivalent to the reagents available
within the country, but if conditions such as “Use
reagents made within the country” are set, it
would become necessary to prepare two sets of
reagents, i.e., “Reagents for use in Japan” and
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“Reagents for use in countries / regions other
than Japan”, which would affect the production
schedule”.
One possible method of shortening the strain selection schedule is for the manufacturer to obtain
a candidate strain (reassortant) directly from the
WHO without going through the NIID. This is
the method where the manufacturer is allowed to
freely obtain vaccine strains and take responsibility for their vaccine quality. In fact, foreign
manufacturers are opting for this procedure. The
reason why Japan has not adopted such a method
is that the current approval details require the use
of specific strains designated by the MHLW. Although these requirements for approval used in
Japan are the result of the history of reflecting the
wishes of the domestic manufacturers, there was
an opinion expressed in this interview that “If a
manufacturer can obtain the strain directly from
a reassortant lab, at least the growth property can
be examined at an early stage”. In the current
procedure, the growth property of the candidate
vaccine virus is investigated using strains distributed by the NIID to each manufacturer, and
sometimes this distribution is slightly delayed
(see “C-5-4) Evaluation of growth property and
productivity of candidate vaccine viruses”). It is
possible as a preliminary step for each manufacturer to import strains on their own and “examine
only” to identify strains with good growth properties. However, in the end, there is a restriction
that a specific strain designated by the MHLW
must be used as per the specified conditions of
approval. For domestic manufacturers to obtain
candidate strains (reassortants) directly from the
WHO for shortening the strain selection schedule,
the description in the manufacturing approval
certificate must be revised to “WHO-recommended strains”.

2) Nagoya protocol
The Nagoya Protocol (Official name: “The Nagoya Protocol on Access to Genetic Resources
and the Fair and Equitable Sharing of Benefits

Arising from their Utilization to the Convention
on Biological Diversity”) is an international
agreement that establishes procedures for ensuring the steady implementation of ABS (Access
to genetic resources and fair and equitable Benefit Sharing arising from its use). It was adopted
at the 10th Meeting of the Conference of the Parties to the Convention on Biological Diversity
(COP10) held in Nagoya, Aichi Prefecture in October 2010. As “genetic resources” here also includes certain items related to biologics, it is
applied when obtaining candidate vaccine viruses from abroad.
For example, in order to obtain a virus isolate
from France, which is a signatory to the protocol,
it is necessary to obtain prior consent from the
French government, and enter into an individual
contract. For Swiss isolates, they must be reported and paid for when used in manufacturing.
Since Australia and the United States have not
signed the protocol, the isolates can be obtained
from them without any special procedure.
The Nagoya Protocol has created conditions
where it becomes difficult to obtain some strains
that have been isolated in other countries. Recently, moreover, there was also the problem of
insufficiency of the number of candidate production strains of A (H3N2) (see “C-5-1) Candidate
vaccine viruses and reassortants”), and while the
number of isolates sent to reassortant labs is increasing, a hurdle has been created for the use of
overseas isolates. Since the acquisition of candidate strains for influenza vaccine is of global
concern, there are requests to exclude it from the
purview of the protocol. It is noted that there is a
separate agreement for pandemic influenza.
One way to avoid the problems in strain procurement under the Nagoya Protocol is to create a
system such as "establishing a reassortant lab in
Japan for the purpose of quickly producing candidate vaccine viruses from domestic isolates."
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The issues related to this point have been discussed earlier (see “C-5-1) Candidate vaccine viruses and reassortants”).

3) Necessity and feasibility of virus surveillance for selecting vaccine strains,
network system creation and better circulating strain prediction models
Surveillance information on circulating strains is
essential for vaccine strain selection for the next
season. However, at present, there is the limitation that the circulating strains of the next influenza season can only be predicted from the
information on “dominant virus isolates in the
preceding season”. It may be useful to invest
funds in surveillance of circulating strains and
bring up information collection almost to real
time. However, considering the time required for
vaccine production (approximately 6 months),
not everything can be predicted from (most recent) surveillance information gathered just before the start of production.
As a new initiative, the WHO vaccine strain selection meeting is utilizing reference information
from prediction modeling that makes full use of
bioinformatics. For example, if you look at the
A(H3N2) viruses on a phylogenetic tree, it gives
a prediction on which group will be dominant
next season. Given the fact that this model is still
in the development stage and when discussing
changes in viruses it is necessary to consider not
only genetic changes but also changes in antigenicity associated with the genetic changes, it is desirable to study the model further at a higher level
of accuracy.

4) Evaluation of growth property and
productivity of candidate vaccine viruses
Growth property data of candidate vaccine viruses discussed in the NIID review meeting and
the Subcommittee are independently evaluated

and submitted by each of the four domestic manufacturers. However, in reality, the strains are
distributed by the NIID to each manufacturer,
and they evaluate the growth properties of those
strains. Therefore, the schedule for holding the
strain selection meeting may be affected when it
takes time to distribute the strains.
The opinions received regarding this point included: “We would be grateful if the NIID could
evaluate the growth property. The work is tough
but not technically difficult. We think it would
be possible for the NIID to do it on the required
scale”; “The accuracy will improve if more companies/institutions generated the data. So, in our
opinion, it is better to involve NIID also, if possible.” However, it was also indicated that “This
does not mean that the evaluation by manufacturers is unnecessary. It is necessary for the manufacturers to evaluate because they can also
examine the conditions for the actual production”.
As already mentioned before, there can be an option for each company to import the strain independently and only examine which strains have
a high growth, as a preliminary step of growth
property evaluation of the candidate strains that
will be distributed to the manufacturers by the
NIID. However, in the end, there is the constraint
that only specific strains designated by the
MHLW can be used, according to the approval
specifications (see “C-5-1) Candidate vaccine viruses and the reassortants”).
Evaluation of growth property and productivity
is not required for strains that are the same as in
the previous season because a track record is
available. If there are many changed strains, the
work of productivity evaluation is supposed to be
shared among the manufacturers. It is said that if
a new strain were to be obtained, it would take
about 3 weeks. As already mentioned, productivity evaluation is not usually undertaken in other
countries (See “C-2-2) Deliberations by the
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Health Science Council’s ‘Subcommittee for Review of Strains for Producing Seasonal Influenza
Vaccines’ (the Subcommittee)”).

5) Potency test reagents
If Japan adopted the method of strain selection
used in other countries, the domestic manufacturers’ burden of preparing the reagents will increase compared to the current level, since each
company selects different strains and also prepares all the potency test reagents for the selected
strains on its own, as we had already described
(see “C-4-4) Disadvantages of selection methods
used in other countries”). The potency test
should be conducted annually even if there is no
change in the vaccine strain. Antisera can be diluted in some cases and used for a certain period,
but as standard antigens are prepared for the testing, it is not possible to make them in amounts
that can be used for several years. In addition, as
the preparation of the standard antigen requires,
even for testing, several thousands of chicken
eggs and the operation of purifying the virus to a
high level, it is prepared by collecting the purified virus from the refining step of bulk vaccine
production. The current quadrivalent vaccine
contains type B vaccine strains of two lineages,
and it is known that cross-reaction occurs when
measured after mixing. In order to avoid overestimation, it is also necessary to assure sufficient
time for the potency test, adding steps such as
“measuring accurately before mixing”

6) National test
When the overseas method of strain selection is
adopted, issues related to national tests are unavoidable. However, the general opinion was that
it will be basically a matter of labor and financial
resources, not a technical issue.
How the national test should be conducted is under consideration by a research group from the
MHLW, and recommendations have been made
sequentially as they reached a conclusion in any

aspects. In recent years, as the quality has been
improved due to GMP compliance and so on,
there is an opinion that it should be judged based
on SLP. But since there are limitations to the idea
based on the ethical doctrine that human nature
is fundamentally good, national certification is
meaningful when positioned as a “double-check
mechanism for manufacturer’s in-house testing”.
On the other hand, despite the increasing variety
of vaccine formulations, the number of people
who can conduct national testing is decreasing.
The trend is also to reduce the number of test parameters that are stable considering technological progress. Currently, all lots are tested. The
possibility of testing only certain selected lots is
also being considered, but further investigations
are required before stopping all-lots testing suddenly. Investigations are still ongoing including
whether only the potency test should be an alllots test.
Overseas, in countries that conduct their own potency tests (Canada, the United States and Europe), the tests are usually performed for all-lots,
but there is a trend to reduce the number of parameters in the national test. The parameters
tested vary depending on the country and the
market. In the US, all working seed lots that will
be used in manufacturing are tested and issued
certificates by CBER. The testing period is usually less than 3 weeks.
Regarding whether testing can be done using the
bulk vaccine, the opinion was that testing at the
final filling stage will be more meaningful in
terms of both the potency and traceability because vaccines are marketed after dilution. This
way of thinking is also seen overseas, and tests
are partially performed with the bulk vaccine
only when there are unavoidable circumstances.
It is said that national testing in the US is conducted at all stages from the final bulk to the final
product, although this varies with the product.
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The following opinions were also received from
domestic manufacturers whose influenza vaccines are currently being subjected to national
testing.
·

We understand that national testing is essential for quality assurance. For ensuring
safety and security, it is better to continue
the national testing system.

·

However, the test details will need to be reviewed. Except for the potency test, other assessments can be done based on the
manufacturer's data. For example, the abnormal toxicity test (guinea pig) and WBC
count test (mouse) of the Biological Products Standard are in vivo tests and require
two weeks. If the product fails in the test
once, re-testing becomes necessary, which
will affect the timing of distribution.

·

Regarding the abnormal toxicity test, we
heard that even the WHO experts meeting
has gradually reached a conclusion where “it
does not seem to be meaningful.” The trend
overseas has been to eliminate the requirement of this test.

·

The rationale for having set the WBC count
test was not from the beginning. The test is
not done in other countries.

·

It is necessary to review the procedure of
testing all lots and measuring all test parameters. Overseas, they select them and perform the national tests.

·

The frequency of national testing is once
every 3 to 4 weeks, making a considerable
time interval (Note: There was an opinion
that “recently, it is always being done every
2 weeks”). There have been some improvements in the schedule, but we expect further
improvements if possible.

Also, foreign manufacturers pointed out the following.
·

Considering the test parameters and the
number of days needed for each test described in “Wakuchin no Kiso (Vaccine Basics11)” published by the Japanese
Association of Vaccine Industries, the abnormal toxicity test seems to be the most
time-consuming. This test is considered unnecessary in view of the currently used
GMP-compliant manufacturing process, and
it has been decided to delete it from virtually
all the WHO documents such as the Technical Report Series12). Also, as representatives of industry groups, the Japanese
Association of Vaccine Industries, the Japan
Pharmaceutical Manufacturers Association,
the European Federation of Pharmaceutical
Industries and Associations (EFPIA), and
the Pharmaceutical Research and Manufacturers of America (PhRMA) have jointly
pleaded to the MHLW for possible discontinuation of the test.

·

The current standard time for the paperwork
needed for the influenza vaccine is 80 days,
but it seems that the actual process time is
about 30 days. Since the timeline until shipment is critical, it would be better to change
this description to reflect the actual situation
(such as, shortening the standard paperwork
period, or 30 days as an operational goal).

7) Marketability and supply-demand balance
There were multiple opinions from the perspective of marketing theory about the perception of
vaccine shortage each season. The required vaccine doses basically depend on the marketing. In
Japan, supply and demand are balanced, i.e., the
production is at a level that barely meets the demand. Therefore, a feeling of insufficiency must
be unavoidable according to some of the people
interviewed. Conversely, if the market principle
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works and a particular manufacturing company
produces many vaccine doses and acquires its
market share, a sufficient amount will be on the
market and the feeling of insufficiency will naturally disappear. In addition to the fact that such
a competition principle is not working in today’s
Japan, multiple factors seem to be causing a constant feeling of insufficiency. These factors include the difficulty for manufacturers to make a
capital investment because of the declining population, the switch in influenza vaccine formulation from trivalent to quadrivalent, and gradual
decrease in growth property of the recent A
(H3N2) virus strains. Some manufacturers have
also said, "We can not promote our product much
as that might cause the shortage."
According to marketing theory, the possible options to eliminate the feeling of vaccine insufficiency in Japan are the expansion of production
facilities or the introduction of vaccines made by
foreign manufacturers. When introducing foreign companies’ vaccines, the overseas method
of strain selection will be applied. Therefore, it is
necessary to understand the advantages and disadvantages described in this report fully.
In Japan, the MHLW gathers information in advance from all manufacturers about the number
of doses they produce. They do this to confirm
the doses supplied to the entire market, but this
is not the case in other countries. In the US, for
example, manufacturers begin taking “pre-orders”
from medical institutions more than half a year
before starting the influenza season. The premise
is that “each manufacturer predicts the demand
for their own vaccines and the total will be the
national demand”, not that “the government ensures the production of a certain number of doses
for the entire country”. Although the CDC knows
the actual past production record of doses, the
CDC does not seem to set a goal such as “Let us
produce this much this year” or state-level regulations seem to be put in place, according to some
sources. However, under this type of distribution
system used abroad, it will become unclear

where the responsibility for vaccine “sufficiency/insufficiency” lies; the medical institutions that placed the pre-orders? the
manufacturers who could not supply the pre-ordered amounts? or the country that could not
manage the entire situation.
Regarding exactly how the pre-ordering system
works overseas, orders are placed directly like
“XX doses from YY company." There is also a
form of bulk purchase by a group of medical institutions or by an ordering organization (Group
Purchasing Organization (GPO)) that pools several medical institutions’ orders. This is different
from the Japanese wholesale system in “how the
orders are collected”. It was said that the Japanese wholesale system would have been able to
function under the conditions where it would
have a certain level of efficacy and be adequately
supplied, whichever vaccine was chosen. It
seems that there is almost no such thing as “purchasing only one brand of vaccine of one type”
in the overseas pre-order system. In order to
avoid confusion when problems occur in manufacturing or supply, the order seems to be divided
up among multiple manufacturers so as not to be
swayed towards one manufacturer. This procedure is consistent with the recommendations of
the United States Advisory Committee on Immunization Practices (US-ACIP), i.e., “Vaccination should not be delayed to obtain a specific
product when an appropriate one is already available” and “When more than one type of vaccine
is available and appropriate, no preferential recommendation is made for the use of any one influenza vaccine over another”.
Regarding the distribution system used overseas,
there seem to be some pre-purchase contracts and
biddings in addition to the pre-order format. In
other words, each country adopts the method best
suited to itself.
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8) Other effects of the entry of vaccines of
foreign companies

not have the luxury of incorporating unique features in the product.”

If vaccines of foreign companies were to be marketed in Japan, they would be distributed from
around August. It is because they align the production time with the international peak selling
period of vaccines in the Northern Hemisphere,
August to September. On the other hand, domestic manufacturers will start selling from October
at the earliest under the current strain selection
schedule, so an impact on sales strategy is unavoidable. However, the difficulty of making the
domestic strain selection schedule earlier than
now would cause a new problem of selecting the
vaccine strains at a time when the data on which
the strain selection relies is not sufficiently available.

On the other hand, a foreign manufacturer said,
“There is only one type of influenza vaccine approved in Japan (an egg-based quadrivalent inactivated split vaccine). We want the stakeholders
in Japan to become generally aware that various
formulations are approved overseas”. Figure 4
and Table 313) indicate the list of formulations
approved in the US for reference. Also according
to the information published on the CDCs website, the influenza vaccine supply per capita is
about the same as in Japan, even though the total
supply of the vaccine is large in the US being 163
to 168 million doses. About 80% of this is a
quadrivalent vaccine and 20% is a trivalent vaccine; however, the trivalent vaccines are either
adjuvanted vaccines or high-dose vaccines for
the elderly, with the added unique features (differentiated) by the manufacturers. Therefore, the
market share for trivalent vaccines can be also
maintained at a more or less constant level. Even
if new formulations such as cell-based vaccines
and recombinant vaccines were approved, eggbased vaccines would remain the mainstay. They
have listed the advantages of having such a variety of formulations in the market as follows.

Opinions from domestic manufacturers included,
“Entry of foreign companies’ vaccines into the
country offers the merit of increasing the overall
vaccination coverage”; “The threat of foreign
capital is great, but it does not mean that we do
not want them to come in, as such an attitude is
not desirable for a manufacturer.”; and “Currently, the vaccine is manufactured under the
premise that it would be an egg-based vaccine,
but the situation will naturally change if other
kinds of formulations enter the market”. There
were other opinions also, which included “It is
necessary to discuss the framework properly so
there will be no confusion among the people”;
“They must also be subject to the national test”;
and “Ideally, a uniform vaccine strain should be
used for vaccine manufacturing, as is done by domestic manufacturers”.

·

Only some of the formulations in the US
market are manufactured in the US. In other
words, if the entry of various formulations
from different countries were to be permitted, the individual manufacturers can promote them, and vaccination coverage will
improve.

·

The competition principle works and brings
differentiation, making the market healthy.
Consumers (doctors) will be able to choose
from several formulation options.

·

As the supply sources are dispersed, the risk
in the event of unforeseen situations will
also be dispersed.

9) Uniqueness of the manufacturer
The view of the domestic manufacturers was, “It
would be good if one company could supply all
of the vaccines, but at present, four companies
together barely manage to meet the demand. Because the manufacturing schedule is tight, we do
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Opinions expressed regarding these points include: “Of course, it would be good if domestic
manufacturers could supply enough doses, but
one of the reasons for the scarcity or lack of influenza vaccine occurring each year is because
the market is limited to domestic products”;
“Risk management is necessary because Japan is
a very disaster-prone country”; “Currently, sufficient doses are not being supplied and vaccination coverage is possibly insufficient”. “We hear
that vaccination coverage for influenza among
the elderly in South Korea exceeds 90%”; and
“Also for Japan, it may be more natural to adopt
the trend of each manufacturing company selecting its own virus strains rather than the government specifying one strain”.

The current Biological Products Standard has
separate clauses for each vaccine. When trying to
launch new vaccines, it is necessary to “add new
clauses” or “match the clauses with existing
ones”, but the criteria are not clear. In the latter
case, various assessments, including “interchangeability tests” with the currently marketed
vaccines, need to be done. The attempts to introduce many vaccines into Japan seemed to have
been abandoned for this reason. On the other
hand, there were some cases where interchangeability data with vaccines of other manufacturers
that had already been launched in the market
were not sought for, thus there was also an opinion that the reasons for such differences were unclear and difficult to understand.

10) Biological products standard, etc.

Concerning the above points, information about
the Mutual Recognition Agreement (MRA) of
GMP was also received. For some time, foreign
manufacturers have been requesting “improvement of the three-step quality testing of foreignmade products, i.e., ‘testing the product in the
foreign country’, ‘then testing it in Japan’, and
‘finally taking the national test in Japan’ ”. The
GMP-MRA was agreed upon last year, and the
quality test in Japan was exempted. It took almost 10 years from the initial proposal, and it is
said that the agreement could be reached because
of the major movement, such as the Japan-EU
EPA (Economic Partnership Agreement). Looking back on past cases, a respondent commented,
“There is a history of special approval given for
foreign-made pandemic vaccines for use in Japan,
during the influenza pandemic of 2009. Unless
there is such a major move, it would be difficult
to launch foreign manufacturers’ vaccines in the
Japanese market.”

The survey showed that the Biological Products
Standard and Biological Raw Materials Standard
pose significant hurdles for anyone trying to introduce any vaccine produced by foreign companies, not just influenza vaccines. Of course,
vaccines such as the influenza vaccine have been
manufactured by several domestic companies for
some time, so the Biological Products Standard
and related matters are important as “minimum
requirements” for harmonizing quality among
the manufacturers. On the other hand, because
there are some items that are unique to Japan,
some people opined, “What is the standard for
Biological Products Standard in the first place?
The purpose of creating these standards is not
clear to us.” For this reason, the EFPIA has proposed to the Japanese authorities to “make the
Biological Products Standard really meaningful.
It would be necessary to harmonize with overseas standards, by complying with the Japanese
Pharmacopoeia” as revealed by some respondents in the survey. However, at this point, it
seems that opinions are divided even among foreign manufacturers on whether it is necessary to
change the Biological Products Standard.

11) Examination of antigenicity in humans, and confirmation of clinical effectiveness
As already mentioned, the “next season’s predicted circulating strain” is currently based on
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the information on the representative isolates of
circulating strains in the preceding influenza season (see “C-5-3) Necessity and feasibility of virus surveillance for selecting vaccine strains,
network system creation and better circulating
strain prediction models”). Also, the level of antigenic similarity between the “predicted circulating strains for the next season” and the
“candidate vaccine strains for the next season” is
evaluated using the ferret serum. However, it
should be kept in mind that humans may show
different antibody responses from that of ferrets
because humans may have pre-existing immunity due to past infections and vaccinations. This
point is particularly important when selecting
one strain from multiple candidate vaccine
strains. In other words, when comparing antibody induction against the “predicted circulating
strain for the next season” between " candidate
vaccine strain A" and "candidate vaccine strain
B", strain A may be better for the ferret, but strain
B may be better for humans. In such cases, the
policy of selecting strain B as the vaccine strain
would be derived.
Therefore, it is important to evaluate immunogenicity using human serums as was done earlier
by the present research group in the “Immunogenicity comparison of the monovalent inactivated influenza vaccine using the vaccines
containing the Saitama strain or the Hong Kong
strain” (from now on, Saitama Strain Study)14).
Moreover, it is possible to evaluate the appropriateness of the selected vaccine strain in the early
stage of the epidemic by measuring the antibodies against the actually circulating strain using
the leftover sera (human sera) of the subjects
who received the "B strain" vaccine at the time
of comparing the candidate strains. If that is the
dominant circulating strain, it becomes possible
to predict the clinical effectiveness of the season’s vaccine to some extent. However, considerable cost and effort are involved in preparing
monovalent vaccines and conducting a randomized controlled trial (RCT) as was done in the
Saitama Strain Study.

Also, in the Influenza Vaccine Supply International Task Force (IVS-ITF) of IFPMA, the opinion that the human serum should be used instead
of the ferret serum is gaining ground. In the recent WHO vaccine strain selection meeting, not
only the ferret serum data but the human serum
data was also considered4). The information was
shared according to which “if the immunogenicity data from the ferret sera is not sufficient, the
human evaluation data is also important and the
WHO-CC is responsible for such evaluation"
Regarding post-season evaluation, several respondents opined that Japan should have a mechanism to evaluate the effectiveness of influenza
vaccines in humans continuously. At the WHO
vaccine strain selection meeting, the Global Influenza Vaccine Effectiveness (GIVE) Collaboration (a WHO-led researcher network) compiles
vaccine effectiveness data from the latest season
worldwide and presents it as confidential documents for the meeting4). The effectiveness data
collected here is limited to the results of studies
with a test-negative design (a type of case-control study) in which influenza infection is diagnosed by real-time PCR (RT-PCR). From Japan,
only results of the vaccine effectiveness monitoring survey conducted by the present research
group have been submitted (this group has participated in providing data for the strain selection
meetings from September 2017). However, as it
is a project in the MHLW research group, the
evaluation covers a very limited population targeting children’s age groups. At present, a framework to use the data as preliminary estimates in
Japan has not been developed, but a survey
scheme has almost been established. It is hoped
that in the future this work will be positioned as
“a national level survey project”, and expanded
to handle continuous vaccine effectiveness evaluation to all age groups. At the same time, it is
desirable to consider systems where the information can be presented in a timely fashion as a
reference at vaccine strain selection meetings in
Japan.
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12) The passing down of technology at the
manufacturing companies
When setting up a laboratory that can produce reassortant strains in Japan as described in “C-5-1)
Candidate vaccine viruses and reassortants”, it is
important not only to secure sufficient technical
personnel but also to “pass on” the technology.
Regarding this point, domestic manufacturers
gave positive opinions such as “We can produce
the deliverables in Japan, as far as passing down
the technology is concerned” and “We would
also like to cooperate as a manufacturer.” In addition, the following opinions were also expressed: “We, as a manufacturer, used to prepare
egg-isolated high growth strains. We have the
desire to take up the challenge again, if the need
arises”; “We had the technicians until recently,
and the technology has also been properly passed
down to the younger generation”.

D. Conclusion
When selecting influenza vaccine strains, it is
necessary to understand that the selected strain
will affect the entire process up to supply of the
vaccine. Therefore, in this report we have carefully extracted and comprehensively summarized the issues with the strain selection system
itself and the issues that arise after the selection.
In particular, it appears that many of the issues
faced by people involved in the manufacturing
process have not traditionally received much attention at the strain selection stage.
There may still be many latent problems other
than those described here. However, for now, we
hope that the information summarized in this report will be shared among the parties concerned
and that it will become useful base information
for future vaccine strain selection. We would
also like to propose that “the future selection
methods of influenza vaccine strains” would be
reviewed every few years. Suppose all parties
concerned share all the issues, changing through

improvement in the future, and such knowledge
is inherited in each field, more accurate vaccine
strain selection will become possible, which in
turn will lead to establish effective immunization
policies.
It may be a structural issue of the entire MHLW,
but we would like the Immunization Office, the
central office responsible for laying down immunization policies, to pay greater attention to
the appropriate transfer of knowledge and information to the next generation. For example, there
have been several important turning points in the
approach to influenza vaccine efficacy research.
Despite having backgrounds of sharing awareness with the personnel in charge in the past, frequent personnel changes would suddenly pull
back the discussions by several decades, causing
a sense of fatigue.
Influenza vaccine strain selection is a collaborative effort of stakeholders belonging to various
fields such as surveillance, manufacturing and
management, apart from research. "Harmonization" is of the utmost importance. We wish that
the Immunization Office, the fulcrum of this balance, appropriately accumulate and pass on the
knowledge and information and lead the collaborative work as the main driving force while mediating differences in understanding among the
concerned organizations and parties.
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Isolation of the viruses to selection of production strains
WHO Global Influenza Surveillance and Response System (GISRS)

National Influenza Centers
• 113 countries, 144 organizations
• Isolation of virus from clinical specimens

WHO collaborating centers

WHO ERLs (NIID, TGA, NIBSC, CBER)
• Preparation of potency test reagents

(NIID, VIDRL, CNIC, Crick, CDC, St. Jude)

• Analysis of influenza activity and isolation of
circulating strains
• Evaluation of candidate vaccine viruses

Reassortant Labs
(NYMC, NIBSC, CBER, Seqirus, CNIC)

• Preparation of reassortants

WHO vaccine strain selection meetings
(in February and September)

Distribution of candidate
vaccine viruses

Recommended strains (“-like”) are decided
by experts from WHO CC, WHO ERL, etc.

Vaccine strain review meeting (NIID, January to March)
Subcommittee meeting for reviewing production
strains (MHLW, April)
The virus strains for vaccine production are selected taking into
account the influenza activity within and outside the country, the
antibody carrier status, productivity, effectiveness, the estimated
availability of doses, etc., of the candidate vaccine viruses.

Report

Manufacturer
• Passages / antigenicity
• Productivity evaluation
• Vaccine production

Selection of production strains

Figure 1. From isolation of the viruses up to the selection of the vaccine production strains

Courtesy: Takao Hozawa,
Vaccine Industries

Expert Committee on Influenza, Technical Board, Japanese Association of

(This slide was presented on December 9, 2018 at “Symposium-4: Issues with the current influenza vaccines and prospects of their solution” at the 22nd Annual Meeting of the Japanese Society for Vaccinology)
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Schedule from review of candidate vaccine viruses to
shipping of the vaccine
January February March

NIID

MHLW

Review of recommended
vaccine viruses
Distribution of candidate
vaccine viruses

April

May June July August September October November December

Distribution
of potency
test reagents

National Test

Selection of production strains
Productivity evaluation of candidate vaccine viruses
(Estimation of doses that can be supplied)

Vaccine
manufacturers

Production of bulk vaccine (4 strains)

Formulating
Packaging and shipping

Medical
institutions

Vaccination

Figure 2. Schedule from review of candidate vaccine viruses to shipping of the vaccine in
Japan

Courtesy: Takao Hozawa, Expert Committee on Influenza, Technical Board, Japanese Association of
Vaccine Industries
(This slide was presented on December 9, 2018 at “Symposium-4: Issues with the current influenza vaccines and prospects of their solution” at the 22nd Annual Meeting of the Japanese Society for Vaccinology)
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Figure 3. Times of the announcement of the recommended influenza vaccine strains
(WHO, US, EU and Japan, record in 2016~2018)

(Information provided by manufacturers. Contents based on official information of Japan’s MHLW, WHO,
FDA and EMA)
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Figure 4. Seasonal influenza vaccines approved in Japan and the US (as of April 2019)

(Information provided by manufacturers. Contents based on official information)
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Table 1. Vaccine strain selection procedures used in USA and Europe

USA

Committees

Europe

VRBPAC deliberates on virus strain
selection based on the following information.
• Effectiveness data of the previous year’s
vaccine
• Information on global influenza activity
• Surveillance in the US
• Antigenicity of the candidate strains
• Information on vaccine production process
from manufacturers
After holding public hearings, the
Committee Members vote to decide the virus
strains to be recommended to FDA.

CHMP and BWP convene an Ad-hoc
Influenza Working Group meeting of experts
from member countries to deliberate on the
selection of vaccine strains and the timetable
for Annual Change Application based on
information given below.
• WHO’s global surveillance (explained by
WHO CC, London)
• WHO-recommended vaccine virus strains
• Antigenicity and growth property of
candidate strains
(In case there is an update of candidate
strains, the designation is also updated as
needed)

Strain selection

FDA

EMA

Designation of “like strains”

○

－

Designation of
production strains

－

Multiple strains designated

VRBPAC：Vaccines and Related Biological Products Advisory Committee
CHMP：Committee for Medicinal Products for Human Use / BWP: Biologics Working Party
BWP：Biologics Working Party

(Information provided by manufacturers. Contents based on official information)
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Table 2. Vaccine strain selection procedures used in Australia and Hong Kong

Australia

Hong Kong

The virus strain selection is deliberated in
AIVC based on the following information.
• In Australia and the Southern Hemisphere
- Influenza activity
- Antigenicity and genetic analysis of
isolate
• Serological evaluation of last year’s
vaccines
• Availability of candidate strains and
potency test reagents
TGA approval of AIVC’s recommendation
makes the decision final

SCVPD deliberates on the selection
of vaccine strains and precautions
during vaccination, and the priority
population for the vaccination based
on the following information.
• Influenza activity in the previous
season (global / Hong Kong)
• Dosage forms of vaccines in
circulation
• Effectiveness and adverse reactions
of the vaccines
• WHO-recommended vaccine strains

TGA

Center for Health Protection,
Department of Health

Designation of “like strain”

○

○

Designation of
production strain

－

－

Committees

Strain selection

AIVC: Australian Influenza Vaccine Committee
SCVPD: Scientific Committee on Vaccine Preventable Diseases

(Information provided by manufacturers. Contents based on official information)
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Table 3. Seasonal influenza vaccines — United States, 2018–19 influenza season

Source: Centers for Disease Control and Prevention. Prevention and Control of Seasonal Influenza with Vaccines:
Recommendations of the Advisory Committee on Immunization Practices— United States, 2018–19 Influenza Season.
Morbidity and Mortality Weekly Report (MMWR) Recommendations and Reports / Vol. 67 / No. 3 / pp.1-20.
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