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CONCLUSIONS AND RECOMMENDATIONS 

The sweeping political changes in Central and Eastern Europe (CEE) in the late 1980s 
and early 1990s followed by the drastic transformation of the economic sphere of this region 
shocked the world. The pharmaceutical and the allied biological industries., as the other state
owned and -controlled production and distrtoution sectors.. underwent dramatic changes. 

The raw materials required for the production were usually supplied through the state 
orders syst~ and the production was distn"buted by a similar state-controlled association. The 
products were made available to the public at state prices which hardly changed in the last couple 
of decades. This system of state orders for all inputs and outputs, with companion state-decision 
n::aking with respect to operating costs, sourcing, pricing, product lists., and distnoution was 
closely monitored by several levels of bureaucracies in the relevant government authorities and 
ministries. Even though this system was inefficient, it worked. 

With regard to the biological industry and specifically to the vaccine manufacture, a 
significant volume of traditional vaccines were produced and distn"buted. In many instances the 
over-production was exponed in the region or to the developing countries at state subsidized 
prices with.in the barter agreements characterized the trade in that time. 

The national itnmmization schedules were also strictly controlled by the authorities of the 
public health care system The well-controlled delivery system achieved very high coverages in 
the range of 96 - 99 % for all vaccines. The incidence of major childhood communicable diseases 
preventable by the original six vaccines (BCG [Bacillus Calmette-Guerin] against tuberculosis. 
diph•.heria, pertussis., tet3nus, poliomyelitis and measles) included in the Expanded Programme 
on lmmuniz.ation (EPI) was steadily decreasing. lbe above mentioned high coverage with 
vaccines of consistent quality resuhed in an unprecedented decrease of certain diseases such as 
whooping cough (penussis) in the region. 

The transition towards a market economy resuhed in the vinual disappearance of 
production in a number of large-scale state enterprises. The creation of new administrative 
structures and legislation were lagging behind the structural transformation of the industrial 
sector. The emerging small-scale industries and private enterprises did not compensate for the 
drastic fall in the output of state-owned companies, unemployment staned to increase. The trade 
h"berali7.ation and decrease of state subsidies triggered a significant influx of imported goods but 
accelerated Inflation. The resuh was a vicious cycle of increased costs for imported raw materials 
and finished goods, diverting production from primary products to obtain additional resources to 
pay salaries and bonuses for workers to avoid layoffs. Salaries, however, could not keep pace 
with inflation. Shon-term production could not produce sufficient amounts of pharmaceuticals 
and related products. In the case of vaccine production, due to the dissolution of the former 
U.S.S.R.. the emerging nations either did not have the distribution structure or the state could not 
sustain the delivery syst~ which used to provide its services through bureaucratic structures did 
not exist any more. 



As a result major epidemics occurred in Eastern Europe. The United Nations Industrial 
Developmdlt Organiz.ation (UNIDO) \\ith the Fondation Marcel Merieux.. Lyon. France and 
WHO initiated a pilot regional programme for biotechnological vaccines to pro\ide ad\ ice and 
guidance on supply and delivery of the vaccine required to prevent and control epidemics n the 
region. In addition to this. specific recommendations were made for the vaccine manufacturers 
and the government authorities of the CEE countries. Reciprocally. the participants of the 
meeting gave recommendaticos for further actions that L 'NIDO should take. 

In line with its mandate UNIDO is pro'\'iding industrial support for this regional 
programme and seeking for assistance and co-operation of the industry. The regional meeting 
held in Vienna. Austria from 7 to 8 June 1995 on Industrial Support for Pilot Regional 
Programme on Biotechnological Vaccines was organiz.ed under the joint auspices and sponsorship 
ofUNIDO. the Pasteur Merieux Serums et Vaccins. France. the Sc::rotherapeutisches lnstitut Wien 
GmbH. Austria and the Linde-KCA-Dresden GmbH. Germany. 

The presentation of the pilot programme was focused on one. single modem 
biotechnology vaccine. the inactivated poliomyelitis vaccine ( IPV). which has the advantage that 
it could be combined to the diphtheria-pertussi~tetanus (DPT) vaccine. The purity of IPV is the 
highest and its adverse reactions are the lowest among all of the vaccines available in the 
international market and therefore it is also giving an incentive for developing higher purity DPT 
vaccines \\ith less adverse reactions for the new combination. 

As a tradition of the meetings organized by UNIDO. the recommendations were made by 
consensus. Whenever a certain recommendation could not reach consensus. but its sponsors 
insisted to make note of it, it is mentioned in the text. 
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Recommendations for Vaccine Manufacturing Enterprises 
(private or state-owned biological industry) 

in Central and East European Countries (CEEC) 

I. Each manufacturer of vaccines for human use. both private and ~ate-owned. in CEEC shoultf 
carry out a se!f-auditing{mspection in order to monitor the implementation and compliance 
with a comprehensive system of Quality Assurance incorporating Good Manufacturing 
Practice and Quality Control and to propose corrective measures. The aim of this exercise is 
to estimate what further steps should be taken to ensure compliance with the internationally 
a~cepted requirements (e.g. Requirements of WHO. European Pharmacopoeia, Code of 
Federal Regulations of U.S. FDA. etc.). 

2 . Each manufacturer of biologicals in CEEC should make an analysis of domestic and other 
potential markets (e.g. subregional. regional markets) based on realistic estimates of supply 
and demand. In addition to the market study, an evalu.2tion of the cost structure and the actual 
production costs of each product should be carried out. 

The above analyses, if their results are positive, shall enable the manufacturers to: 

• 

• 

• 

Establish reasonable prices for their products resuhing in net income to be made 
a·1ailable for further development; 

Make their prices competitive in domestic, regional and mtemadonal markets; 

Identify and determine of a product mix of biologicals which could be the basis to 
establish a financially sustainable production. The outputs and experience gained through 
such or similar exercises should make the manilfitcturers able to reconsider their financial 
situation and facilitate facing the cJiallenges of the market. 

3. State-o\\ned producers, who are still directly financed from the government budget. should 
find the way to become financially autonomous, so a:; to be able to draw their own strategy and 
financial policy for development. 

4. Vaccine manufacturers should be encouraged to apply for technical cooperation and other 
professional services of UNiDO in all relevant areas of production cycle and related business 
activities. 

5. Producers of biologicals should facilitate and if possable provide assistance in developi:'ti.? and 
establishing of a National Control Au:hority and Laboratory hence this is not only one of the 
most imponant parts of international requirements but would promote their own credibility 
and reputation. 

6. The decigon to enter the production of vaccmes or other biological products should be based 
on a reliable market survey followed by the determination of different requirements to be met 
in order to achieve financially viable operations The most imponant requirements are as 



follows: 

* 
* 
* 
* 
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size of capacity to be created: 
transfer of technology and know-how: 
process optimiz.ation and scaling up: 
human resource development (training): 
financing. 

7. In developing new programmes or upgrading of the existing facilities.. the recommendations 
laid out in the UNIDO paper "The Challenge of Biological Technology Transfer to Developing 
Countries". ID/WG.466/10 (SPEC.) should be given due consideration (see Annex 2). 

8. Manufacturers of biologicals for human use in CEEC should promote the exchange and flow 
of information and be open to any kind of cooperation which could facilitate. based on mutual 
interest, developing and improving of production both in quality and quantity . 

• 
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Recommendations for Government Authorities 
in Central and East European Countries (CEEC) 

on the Supply of Vaccines and Other Biological Products for Duman Use 

L To continue to support the national immuniz.ation programmes. e.g. to express clearly their 
commitment to decrease morbidity and mortality to certain specific target values for diseases 
preventable by v2ccination. 

2 . Government Authorities should elaborate national strategies how to achieve self-sufficiency 
in vaccines used in the national immuniz.ation programmes. either by vaccine purchase or 
vaccine production. In case if the latter option is applied, the existing facilities should be 
upgraded or new production capacities should be established. l\(Jxed strategies achieving self.. 
sufficiency could also be applied. The national strategies should take into consideration the 
domestic and international market situation, and should be based on the analysis of the 
internal rate of return. The Government Authorities should continue to provide vaccines 
included in the national immuniz.ation programmes free of charge (financed from the budget 
of the heahh authorities) or affordable anti reasonable price. The. provision of vaccines 
financed by heahh insurance could also be considered. 

3. The Government Authorities are encouraged to conduct cost-benefit (and cost-effectiveness) 
analysis oflocal vaccine production before entering such a venture. Before making a decision 
on upgrading and expanding existing production capacities, the financial sustainability of 
local production should be assessed. In case of positive evaluaiion, preference and support 
should be given to local vaccine manufacturers, including development of new capacities. 

4. National programmes on the production of biologicals (vaccines, blood products. 
immunomodulators, diagnostics) should be developed giving priority and support to local 
manufacturers to supply the domestic, and if posSt'ble regional and intemationaL markets and 
providing support for moderniution and development. 

5. Closer co-operation among CEEC and vaccine manufacturers should be promoted in 
production and distribution of biologicals for utilizing, with maximal efficiency, of the 
production capacities in the region. 

In this view, the co-operation among vaccine manufacturers needs to be encouraged and 
supported. One of the participants suggested that meetings and consultations of the 
manufacturers in CEEC be held regularly, and eventually the establishing an Association of the 
Central and East European Vaccine Manufacturers should be encouraged. 

6. Several participants suggested that to facilitate the co-operation of vaccine manufacturers in 
CEEC would require spedal incentives from the Government Authorities (e.g. custom rluties 
and tax regulations). 
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7. One of the participants recommended that regional (domestic) production of biologicals 
should be supported by the following incentive measures: 

• 

• 

• 

• 

commitment to use locally manufactured vaccines. even if tbeir production costs 
would be higher than the UNICEF prices; 

import duties on imported vaccines if the same vaccines are available locally: 

tax incentives fostering local production; 

developing a reasonable cost structure and pricing oflocally manufactured vaccines 
which would cover R & D expenses. 

8. Government Authorities. in those CEEC where national control institutes have not yet been 
established. should give priority and support to the establishment of these departments to 
secure the safety. quality and efficiency of all biological~ (of domestic and import origin). 
The Government Authorities in these countries should also give priority to cooperate with 
other. exinsting national control institutes in other countries. 

9. The National Control Institutes should be financed from the government budget. Their 
services must not be paid by the vaccine manufacturers. 
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Recommendations for the United Nations lndustri~I 
Development Organization (UNIDO) 

I_ The participants of the meeting recommended that UNIDO should become a member of the 
Children's Vaccine Initiative (CVI) and such a way partner of \V"rlO, UNICEF and other 
organiz.ations taking care of vaccin= quality and supply in leveloping and transition 
enconomy countries. The role of UNIDO in CVI should be to pr .>vide technical cooperation 
and services to the vaccine manufacturer in developing countries and countri~s of economy 
in transition_ More specifically UNIDO should: 

* 

* 

provide technical advic.e and guidance in all industrial aspects of vaccine 
manufacturing, e.g. management. quality assurance (Good Manufacturing Practice. 
quality control), production (production development, process improvement and 
optimiz.ation, scaling up, trouble shooting. etc.) and marketing; 

provide setvices of consuhants and experts in production of vaccines and other 
biologicals; 

- human resource development: 
- transfer of technology and know bow; 
- advice in restru."turing and privatization of biological industry_ 

2. UNIDO should organize in regular intervals workshops and seminars on issues related to 
vaccine production management and Quality Assurance (QA}, Good Manufacturing Practice 
(GMP) and Quality Control (QC) in vaccine manufacture in CEEC. 

3. UNIDO should prepare/establish guidelines for cost estimation and analysis including costs 
of raw materials and supplies, costs of human resources, overhead costs, etc. in vaccine 
production. Training in basic fiosmcial analysis and investment appraisal would also be 
required. 

4. One of the participants recommended that UNIDO should facilitate and promote discussions 
on establishing a better coorJination, or if posSiole co-operation, ~mong the vaccine 
manufacturers in CEEC. This could lead to the establishment of a regional Vaccine 
Manufacturers Association in CEEC. 

5. He added that based on mutual interest, UNIDO should facilitate and promote a dialogue 
between the Vaccine Manufacturers Association which is recommended to be established in 
CEEC and the European Vaccines Manufacturers. For illustration and further information 
the Regulations of the .. European Vaccines Manufacturers" are given in Annex 3. 
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MARKETING OF VACCINE IN EASTERN EUROPE 

by Dr. Josef 80ckmam1 
Serotherapeutisches lnstitut Wien GmbH 

1) INTRODUCTORY REMARKS 

The simplest and most cost-efficient means to protect the general population against 
epidemiologically important infections and diseases is vaccination. There is no cheaper public
heahb measure with a comparable effect available. 

However, the success of an efficient immunization programme is not only depending on 
the physical availability of a vaccine in a particular market, but mainly related to aspects such as: 
epidemiology, distnlmtion, effective handling, communication and surveillance programmes. 

The whole !'eqlleDce of effects necessary to implement immunization programmes can be 
covered by the term "marketing of vaccines". 

The past, present and future of vaccine marketing in Central and Eastern Europe will be 
addressed in the following chapters. 

2) PAST 

Starting with the mid-thirties, vaccines became available on a broader scale and routine
immunization procedures were launched. 

Vaccines were exclusively produced on a country-individual level and quality controlled 
by state-owned or state-financed institutions, which - at the same time - were in cha1ge of 
dism"bution to mainly state-run vaccination centres. It represented a public health service rather 
than a business in classical terms. 

Vacciues available at that time were limited to a few indications, productioe technology 
was based to a large extent on individuaL experimental know-bow at a laboratory b ;mc~ scale. 

Each country, particularly in Eastern Europe, developed its specific infrastructure for 
production, supply and use of vaccines. As all products originated from state institutions, driver. 
by pure public-health concern without any commercial interest, vaccines were provided free of 
charge to the public. For decades, vaccines have been manufactured according to the original 
technology, without any major improvement in Eastern Europe, mainly due to Jack of financial 
means for appropriate investments either in up-to-date production or in new biotechnologies. 

State operated structures failed to develop and to pave the way for newly available 
biotechnologie.; by mid-sixties for tndSS cultivation ofbactP.Jia or viruses and/or mammalian cells. 
During this period. major technological improvements have been achieved in privatized 
biotechnology industries in the western hemisphere. Ir.dustrial property rights of western 
manufacturers, of course, were no more transferred to and/or shared with state-owned vaccine 
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institutes in Eastern Europe. which led to a complete still-stand of their development ofbiotech 
industry during the sixties. 

Nevertheless. each country ·was more or less self-sufficient as far as the particular vaccine 
needs were concerned. Product registration as well as quality control related aspects were either 
of no concern. or controls were not properly implemented.. since every vaccine not only originated 
from but was also controlled by the same state body. 

The positive aspect of this policy was a rigorously implemented and well controlled 
vaccination procedure, whi::h led to a high vaccination coverage and usually induced a dramatic 
decline in the epideunology of particular diseases. A more or less compulsory vaccination scheme 
has be.!11 in force for decades. Failures to control certain disease areas were mainly due to batch
to-batch variability of certain vaccines. 

Modem G.P. rules, the basis for product consistency such as efficacy and safety. which 
were implemented late sixties and early seventies by western manufacturers are until today not 
met by eastern vaccine producers. OnP. particular factor applying to CIS territories concerns the 
geographicaJ localization of vaccine manufacturers: all of them, with a few exceptions in Ukraine, 
are located in Russia. having been the supply-source to F-USSR as well as to COMECON 
Countries for the majority ofEPI vaccines. 

3) PRESENT 

During the last 3 years, the political and economical b"beraliz.ation process in Eastern 
Europe has influenced to varying degrees vaccine industry as well as vaccination policy. In order 
to get a comprehensive overview, the S:~tion in Eastern Europe will be analyzed according to 
the following parameters: 

3.1) Vaccine manufacturers 
3.2) Epidemiological and medical aspects 
3 3) Product registration policy 
3.4) Marketing of vaccines 
3.5) Position of Eastern and Western vaccine manufacturers in Eastern Europe 

3. I ) Vaccine manufacrurers 

Eastern European vaccine manufacturers are today still exclusively state-owned or 
controlled by state-institutions. Production programme is driven by the domestic demand by 
quantity and cype of vaccine. Usually, vaccines in production today, have been manufactured for 
50 years already with nearly no innovation in metJ:.odology, so that resulting quality is basically 
that of 1945. 

Eastern European manufacturers are devoid of any substantial innovatio~ which could 
have a significant influence on their further existence. Vaccine manufacturers till today are not 
operating on grounds of private economy. on the contrary. all of them are strictly government-
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controlled. This refers in particular to quantities ordered and prices payed. v.hich are fixed to 
compensate just partly the salary payments. 

The limited types of vaccines manufactured in comparison to the number of people 
employed by this industry, is in a majority of cases not justifying a domestic vaccine production 
according to western terms. Individual evaluation of existing vaccine plants, either by 
supranational experts or by experts from western manufacturers. bas led in no case to a 
recommendation as far as investment propos;tls have been concerned tc reshape this particular 
ffidustry segment. 

The longer this situation is kept, the more likely the few experienced people employed in 
vaccine production will move to more profitable industrial segments. 

3.2) Epidemiological and medical as>ects 

Modem epidemiology of infectious diseases is requiring rapid medical and laboratory 
diagnosis. It seems at present,. that Eastern European countries are still in a position to cope with 
these requirements. even though the Diphtheria-epidemy in F-USSR territories is causing second 
thoughts on the efficacy of prevention and control measurements. It is ob,ious. that no 
systematic procedures are implemented to monitor new and preventable diseases with the help of 
new vaccines. This limiting factor is at present reducing the chance of new vaccines or recently 
developed combinations to be acceSSI"ble to local-public-health services. 

WHO operated EPI schedules and related information sources are the only ones to which 
a limited number of medical doctors have access to. There is a substantial lack of vaccine related 
information at the level of vaccination centres. Governmental bodies dealing in vaccination have 
either no appropriate power or no adequate financial means to communicate routinely important 
parameters of vaccinology to improve efficacy and safety. As there is no private mdustrial sector 
in vaccines. these markets are devoid of this additional and major communication capacity of 
western countries. 

... "') .) • .> Registration policy 

Product registration today is defined mainly to foreign vaccines, creating a schizophrenic 
situation : Foreign vaccinec; have to conform with international standards. 

The majority of Eastern European control laboratories are not in a position to repeat 
essential tests. However. registration procedures are getting more and more comprehensive. 
Local vaccine manufacturers are by no means in need to conform with these newly established 
requirements of national control authorities, whereby no pressure is exened to improve . ·accines 
oflocal manufacturers. None of the Eastern Europ~an vaccine producers could be in a position 
to get a licence grarited in Western hemisphere. 

In addition, Eastern European Health institutions are in the majority of countries 
preventing the licensure of western vaccines either on the basis of lack of epidemiological data, 
or by defending the domestic vaccine industry in case identical products are concerned. 



.. 

11 

Therefore the ability of foreign vaccine manufacturers to market products is limited. if not 
excluded. by the narrow-minded behavior of stat~IO}'CCS who have the feeling to rrotect their 
country. On the contrary. this splendid isolation policy is representing another draw-ba~k for the 
local vaccine industry . 

3. 4) Marketing of vaccines in Eastern Europe 

Under optimal private-market conditions. this means in terms of vaccines. that: 
appropriately designed vaccines. 
for which there is an epidemiological demand • 
available in tht: necesmy quantity and distributed at the right time and place under 
cold-chain concfuions, 
and used according to the latest state of the information. 
under post-marketing surveillance conditions as far as efficacy and safety are 
concerned_ 

Before mentioned parameters of efficacious use of vaccines are mainly met by countries 
with bl>eral distribution. financing and /or reimbursement conditions_ In Western countries 
vaccines are provided by the private industry in respective demands_ Recommendations and use 
of vaccines are scheduled and monitored by a highly dynamic vaccine advisory board. reporting 
to the Ministry of Health whereby general vaccination recommendations are originating from 
MOH but all further procedures are managed in a decentralized manner_ Major essential 
information on vaccines in use are originating from and spread by the private pharmaceutical 
sector. Vaccine meetings and symposia to train and educate specialists in vaccinology are 
provided and sponsored by the vaccine-industry. 

Vaccination policy today is made by the vaccine-industry, MOH's are taking the benefit 
of it. Today. new vaccines are generated by private vaccine industry and its economic interest 
and used or recommended by the public health sector on the ground of cost-benefit analysis. 

In Eastern Europe the above described situation is the reverse. Today. there is a clear-cut 
on lack of vaccines and innovation, having caused a R&D still-stand since 50 years and the1e !s 
no heahhy financial basis for the domestic vaccine industry. Prolul>itive country legislation 
prevents the entry of western vaccines to the benefit of the population at risk. Therefore. no real 
motivation for western industry to enter into collaboration with local Eastern vaccme
manufacturers for an unknown and risky joint-venture in Eastern European is given. 

3.5) Future position of Eastern and Western manufacturers 

Scenario A: In case the general bt:havior, prevailing today with a few exceptions in mor~ or 
less all the Eastern European countries. is kept for another IO years. the Eastern 
European vaccine industry will not continue to exist anymore. 

Scenario 8: If Western vaccine l!Wlufacturers get entrance to these markets on a private 
economy basis. there will be a multitude of fruitful contributions to this particular 
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public heahh segment as well as to the panicular vaccine-industry. Not much 
political room is left in between these two scenarios for Eastern Europe to define 
a new policy which could seive them in a positive way for the long-term. 

Srenario C: The only additional way to get vaccinology improved in Eastern Europe is to 
invest in new or existing vaccine plants. Under toda)1S circumstances this makes 
ooJy economic sense if such a plant serves a population equal to or higher than 50 

million people. 

4) FUTIJRE 

The future will greatly depend on broadening the horizon of national vaccine policy 
makers in order to become independent and to have access to a comparatively small amount of 
mooey which is required to finance vaccination. the most ~onant and most cost-effectn·e public 

health measurement. 
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CLINICAL EXPERIENCE OF THE DTP/IPV COMBINATION 
AND THE NEW TRENDS AND FU11JRE ASPECTS OF COMBOS 

by 

Dr. 0. Raynaud 
Pasteur Merieux Senuns & Vaccins, France 
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EXPERIENCES WITH COMBINED USE OF 
IPV/OPV IN HUNGARY 

by Dr. /. DOmOlc. Deputy Director General 
"B. Johan" National /nstitllte of Public Health. Budapest 

In Hungary a new schedule has ~ introduced in 1992 for vaccination against 
poliomyelitis: the sequential use of eIPV and OPV. In order to understand the main reasons for 
this decision, I have to give an account on the history of vaccinations against poliomyelitis in this 
country. 

Hungary was among the first countries which have introduced the live Sabin vaccine for 
prevention of poliomyelitis. This was because in the second half of 50s there was a very serious 
poliomyelitis situation in Hungary with repeatedly occurring epidemics which could not be 
influenced with the cont~orary Salk vaccine. Thus vaccinations with the Sabin vaccine were 
started in the whole country already di December 1959. 

From 1959 to 1991 vaccioations were carried out with the OPV in nation-wide campaigns 
repeated annually in the winter months until 1977 and after that in the autunm between September 
and December. 

Monovalent vaccines (MOPV) were used in 1,3,2 sequence of types. each administered 
within a week aD over the country at intervals of five to eight weeks, except for the 2nd campaign 
in 1960. when trivalent vaccine was fed twice; and the 3rc campaign in 1961. when a balanced 
schedule ( 1, I+ 3, I+ 2+ 3) was applied. fu the lst and 2nd campaigns children up to the age of 14 
years. whilst in the 3rd ~aign those up to the age of 9 years were vaccinated. Since 1962 year 
by year children between 2 and 38 months of age have been vaccinated. thus since that year 
children received one primary and two repeated courses of monovalent vaccines by the time they 
reached 38 months of age. Vaccinations have been compulsory and the coverage rates attained 
at least 97% in every campaign. 

Besides virological control examinations ( seroconversion rates. seroepidemiological 
investigations) the epidemiological efficacy of vaccinations proved highly satisfactory (see Fig.I). 
A spectacular decrease in incidence of poliomyelitis could be observed and thus the effectiveness 
was proven already in 1960, when as few as 38 cases were reported. From 1961 to 1991. ie. 
during a period of 31 years a total of 66 cases were registered. The mean annual incidence of 
poliomyelitis decreased to 0,04 per 100,000 between 1961 and 1970, to 0,02 per 100,000 
between 1971 and 1980 and to 0,01per100,000 hetween 1981and1990 from a level of 12 per 
I 00,000 observed in a five year period just before the use of live poliovirus vaccine. 
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Of the 66 cases rCgis[Crecl.since 1961 56 (85%) were temporarily associated with the 
vaccinations (see Table 1). Of these 56 cases 47 (84%) were confirmed virologically. 
39 being associated with administration of type 3, 5 with type 2 and 3 with type I vaccine. 
Majority of type 3 vaccine associated cases (35) occurred in recipients. 

Nine of the I 0 cases temporarily not associated with vaccinations were classified as 
indigenous and one as an imported case from the Middle East. The last indigenous case elicited 
by a type I poliovirus occurred in 1969. 

Table I 
Distn"bution of poliomyelitis cases registered between 1961 and 1991 

by their relationship to vaccinations 

Temporal Category of Cases Poliovirus etiol02V 
Relation to 

Confirmed Could not be Excluded 
with type tested 
I 2 3 

MOPV-1 Recipient 3 - - - -
MOPV-2 Recipient - - - 2 -

Coo tact - s - - -
MOPV-3 Recipient - - 31 4 -

Contact - - 8 I -
BOPV.TOPV Recipient - - - 2 -
Subtotal Recipient 3 5 39 9 -
None Imported I - - - -
None Indigenous 5• - - - 4 

Total 9 5 39 9 4 

• Last cue in 1969 

Total 

3 
2 
5 

35 
C} 

2 

56 

I 

9 

65 
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Figure 2 

I II III IV V VI VII VIIl IX X XI XII 
M 0 NT H S 

As Figure 2 demonstrates, after the vaccination campaigns have been transferred from the 
winter period to the autunm in 1977, all the 14 cases occurred in November of the respective 
years, ie. in the period after administration of type 3 live vaccine. During this period there were 
4 years when no cases were observed ( 1982, 1988, 1989, 1991 ), 9 years when one case, one year 
when 2 cases and one year when 3 cases were detected. Among the 14 cases registered since 
1977, 12 were primary vaccinees between 6 and 13 months of age and 2 were contacts of 
vaccinees both with an age of 4 months. During this period total number of primary vaccinees 
with type 3 vaccine was l 784 885. Thus the complication rate of type 3 vaccine proved to be 
l: 150 000 for primary recipients (and 12:5 ,641,000 or 1:470, 000 for all the vaccinees). 

This complication rate is higher than generally published by others, but it has to be taken 
into consideration that this is calculated for the susceptible recipients which was possible only 
because of the special administration of vaccine in yearly repeated campaigns always for the same 
detennined age groups. 
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Table 2 

Vaccination schedule against poliomyelitis in Hungary since 1992 

Vaccines Administered A~e of eligiole children Application 

DPT I/a + eIPV* 3 months continuous 

DPT l/b + TOPV" 4months continuous 

DPT Ile+ TOPV 5 months continuous 

MMR +TOPV 15 months continuous 

DPTD +TOPV 3 years continuous 

DPTm +TOPV 6-7 years Campaism at school entrv 

* Tetracoq. D antigen contents: Pl 40 U; P2 SU; P3 32 U 
I\ Balanced vaccine with TCIDso: Pl 106

; P2 105
; P3 105

·
8 

In 1992 a new vaccination schedule has been introduced which is shown in Table 2. 
Vaccination campaigns have been replaced by continuous vaccinations. Children at 3 months of 
age receive ''Tetracoq" vaccine containing besides diphtheria-pertussis-tetanus components also 
poliovirus D antigen according to the so called enhanced inactivated polio vaccine formulation. 

Childrm at 4, 5, 15 months, 3 and 6-7 years of age - ie. five times - receive trivalent oral 
polio vaccine together with diphtheria-pertussis-tetanus, or with measles-mumps-rubella vaccine. 
The administered polio vaccine is a balanced vaccine containing 106TCIDso of type 1, 105TCID50 

of type 2 and IO'·'TCIDso of type 3 vaccine strain. 

I. 

2. 

3. 

Main reasons for introduction of this schedule were as follows (See Table 3). 

Table 3 
REASONS FOR CHANGING THE VACCINATION SCHEDULE AGAINST 

POLIOMYELms 

lni.;reased international movements created a haz.ardous situation for susceptible newly 
born children accumulating in a year period between vaccination camoai1ms. 

Vaccination campaigns caused diflicuhies in administration of other vaccines in due 
time. 

To make an attempt for prevention of cases associated with OPV by introductory 
administration of eIPV and to ensure a stron~ !... 

y by reoeated feedin~ ofTOPV. 
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Due to the East- and Middle-Europem political social. and economic developments the 
population movements dramatically inci"eased in Hungary. Total annual number of visitors.. 
tourists. transit passengers, refugees, legal and illegal immigrdllts has beet. 3 to 4 times higher than 
the whole population of Hungary. The same time HungariaJs also have got unrestricted 
opportunities to travel abroad. It is cenain that wider these conditions massive imponation of 
wild polioviruses became an every-day event. This created a real epidemiological danger, since 
in the 8- l 0 months' periods between vaccination campaigns high number of suscept1l>les 
accumulated composed of newly born children and of those who for any reason remained out 
&om vaccination in the previous campaign. 

The second reason was that vaccination campaigns caused difficulties in administration 
of other vaccines in due time owing to recommended intervals between live polio and other live 
vaccines for which children were eligil>le when they reached the appropriate age. 

When the conclusion was drawn that vaccination campaigns should be replaced by 
continuous vaccinations owing to the formerly mentioned reasons the next l~uestion for 
consideration was: What kind of vaccine or vaccines should be used for continuous vaccinations? 

The basic point was that the change in polio imoumiz11tion scheme should resuh in at least 
the same level of protection as had been ensured with the funner schedule. Monovalent oral polio 
vaccine given in campaigns certainly induced high level of imnumity in the population - as it was 
indicated by the seroepidemiological investigations - owing to th'! fact that during the campaigns 
the vaccine virus was spreading intensively &om vaccinees to 1mitmmmized children or to those 
whose protection became incomplete. This resuhed in additional and reinforced ilDlDlmizations. 
For continuous vaccinations however, the monovalent vaccines are unsuitable for organiutional 
reasons. 

Thus instead of monovalent, the balanced trivalent oral vaccine was chosen and in order 
to attain surely a high level of protection it was decided to administer it five-times to children at 
those ages when other vaccines are also administered. 

A further point was that if we change the schedule we have to try to chose one which may 
result in reduction or even in elimination of risk of vaccine associated polio cases. 

In this respect especially the experiences obtained in Denmark published by von Magnus 
and Petersen (I) and those in Gaza and West Bank published by Lasch et al (2) by Tulchmsky et 
al (3) were taken into account as well as theorer.cal and practical considerations published among 
others by Melnick (4,5), by McBean and Modlin (f) as well as by Sutter et al (7). 

Ten-years, expe;ience in West Bank and -Gaza and since 1989 in Israel clearly indicated 
that combined use of eIPV and OPV results in successful elimination of poliomyelitis even in 
developing areas (3). On the other hand the Danish experiences showed that since 1968, i.e. sin~e 
introduction of initial vaccination with IPV followed by vaccination with TOPV practically no 
vaccine associated cases have been detected in contrast to the vaccination campaign in 1966 when 
2. 7 million individuals below 40 years of age were vaccinated with type 3 Sabin vaccine and 5 
vaccine associated paralytic cases had bee11 reported ( 1 ). 

So it seemed justified to accept the st:atement ofMcBean and Modlin (6) that "there are 
many reasons to believe that polio immunization schedule that incorporates sequential doses of 
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inactivated ... and live attenuated poliovirus vaccine would provide both humoral and intestinal 
immunity to the fully immunized person .. . Furthermore, most of the cases of OPV associated 
paralytic poliomyelitis could be prevented". 

In spite of the &ct that neither Sabin (7) nor Salk (8) agreed with this opinion we thought 
that it is worthy to make a'l attempt to reduce the risk of vaccine associated cases by polio 
vaccine combined with DPT. 

Department of Virus Vaccine Control of our Institute IDA ... .! investigations on 
seroconversation rates after primary vaccination with one dose ofTetracoq. Among 91 triple 
negative children measurable neutralizing anbl>odies to poliovirus types 1.2 and 3 were found 30 
days after vaccination in 41 %, 66% and 58% respectively. 

When the effect of eIPV and two doses of TOPV were investigated among primary 
vaccinees it was found that 30 days after the 2nd dose ofTOPV children had anbl>odies in 100 
per cent against types l and 2, and 98% against type 3 of poliovirus. Geometric mean titres were 
high against all three types. 

About 3 and a half years have elapsed since the introduction of combined vaccination 
schedule and aJready more than 4 years without a single poliomyelitis case. Thus neither vaccine 
associated nor wild virus elicited poliomyelitis was observed in Hungary which indicates that a 
single introductoiy dose of eIPV may be enough for prevention of OPV associated poliomyelitis 
cases and that the combined schedule can give adequate protection against wild polioviruses. 

To our opinion, the sequential schedule is the method of choice for vaccination against 
poliomyelitis in countries where vaccine associated poliomyelitis has become a major concern and 
the same time threat of importation of wild poliovimses exists. 
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PRESENTATION ON 

IPV/OPV - AN EXAMPLE OF AN INDUSTRIAL ACHIEVEMENT 

CHOICE FROM PRIMARY MONKEY TO VERO CELL 
TECHNOLOGY 

REGISTRATION ST A TUS OF IPV 

STA TE OF THE ART QUALITY CONTROL OF VACCINES 

by 

Dr. B. Montagnon 
Pasteur Merieux Serwns & Vaccins, France 
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~UR MltRIEUX 
POLIOVACCINE OPV 

·--- 'l•PWft• .. V.CC.tll\• 

~ Purification : 2 different stages 

-9- Ion exchange chromatography 
-9- Zonal centrifugation (sucrose) 

.· 

~ Monovalent concentrated OPV ~ 

~ Trivalent bulk OPV vaccine 

~ Finished OPV Vaccine 

-9- 10 Doses 
-9- 20 doses 

B.MONTAGNON. ONUbl Wien .. ':me 1gg5 
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""'5TEUR M£RIEUX 
,...,,.., ... ,,.,'"'' POLIOVACCINE IPV I OPV 

CHOICE FROM PRIMARY MONKEY TO VERO CELL TECHNOLOGY 

~ Problems with supply of monkeys 

Adventitious agents 
~ B Virus (Herpes slmlae) ... 
~ SV-40 (Vacuolating agent) -
~ SIV (Simian Immunodeficiency Virus) 
~Ebola (Marburg Virus) 
~ Adenovlrus 
~Foamy virus 
~ Enterovirus 

~ Microcarrier culture system 

B.MONTAGNON - ONUOI WJen June 1095 
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ADt.STEUR M£RIEUX 

"....,. .... ""'-"""' POLIOVACCINE IPV 
VERO CELL OF PMsv 

~ Registered in : 

Europe France July 
Austria October 
Belg I um March 
Fin land October 
Luxembourg May 
Sweden September 

Ea stem Georgia December 
Europe Hungary August 

Klrghlztan March 
Lithuania February 
Poland August 
Czech Republlc December 
Ru mania January 
Russia January 
Slovak la December 
Ukraine January 

B. MONTAGNON • ONUbt Wien June 1995 

1982 
1991 
1988 
1990 
1985 
1994 

~ 

1992 
1992 
1995 
1995 
1992 
1992 
1993 
1994 
1992 
1995 
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~TEUR ME:RIF.UX , ...................... . POLIOVACCINE IPV 
VERO CELL OF PMsv 

~ Registered in : 

Middle-East Israel August 

Far-East Hong-Kong July 

Oceania Australla May 

America Argentina March 
Canada February 
Ch lie February 
Colombia December 
Ecuador November 
Peru November 
USA December 
Venezuela January 
Aruba June 
Cura~ao Aprll 

Africa Benin Aprll 
Burkina Faso March 
Ivory Coast January 

B.MONTAGNON • ONUbl WJen June 1005 

1991 

1993 

1994 

1983 e 
1995 
1995 
1988 
1991 
1992 
1990 
1990 
1992 
1993 

1991 
1991 
1983 
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""5TEUR M£RIEUX 
'·~·· .. ,.,., '"'' POLIOVACCINE IPV (VERO) 

STATE OF THE ART OF QUALITY CONTROL OF VACCINE 

~ Working cell bank (VERO) 

-¢>- Sterility (Microbial - Fungi - Mycoplasma) 

~ Absence of virus 
• Cytopathlc (Subculture and co-culture) 
• Retrovirus (After Induction by BUDR) 
• SIV 
• D-Retrovlrus (Mason· Pfizer) 
• Electronlc microscopy 

-¢>- Absence of tumorlgenlclty 

~ Inoculation in animals 

~ Absence of reverse transcriptase activity 

B MONTAGNOf\1- Of\IUOI \Men June 1995 
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"""--;TEUR M£RIEU>C .. ~ .... .___,'". POLIOVACCINE IPV (VERO) 
STATE OF THE ART OF QUALITY CONTROL OF VACCINE 

~ Primary virus seed - lots 

~ Control cells 

~ Viral suspensions 

~ Working virus seed-lots 

: • No cytopathlc change 

: • Sterlllty teats (Bacteria - Fungi • Mycoplasma) 
• Absence of mycobacterla 
• Teats In rabbits - Guinea pigs 
o Testa In PMKC (After neutrallsatlon) 
• Identity test 
• Infectious titre 

~ Control cells observation - No haemadsorptlon - Identity 
supernatants : • Subcultlvatlon on cell culture 

• Absence of cultivable mycoplasma 

~ Viral suspension : • Sterlllty tests (Bacteria - Fungi) 
• Teat for absence of cultivable mycoplasma 
• Teat In rabbits 
• Test In cell cultures 
• Identity teat 
• Infectious titre 

B.MONTAGNON - ONUOI wren June 1995 
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~RMltRIEUX 
-- -·- .. .._.. ... "'-C."\lt POLIOVACCINE IPV (VERO) 

STATE OF THE QUALITY CONTROL OF THE VACC/Ni:E 

~ Control cells 

~ Cell : • Observation 
• No haemadsorptlon 
• Identity 

~ Supernatant : • Subcultures 
• Absence of cultivable mycoplasma 

~ Virus harvest (Crude) : • Identity 
• Infectious titre 
• Sterlllty 
• Absence of cultivable mycoplasma 

B.MONTAGNON- ONUOI WJen June 1995 
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~RM~IEUX 
------ ··~· ............ POLIOVACCINE IPV (VERO) 

STATE OF THE QUALITY CONTROL OF THE VACCINE 

~ Concentrated and purified viral suspension : 

• Protein content 
• D-Antlgen content 
• Purity test 
• Sterlllty 

~ Monovalent concentrated inactivated vaccine : 

• Residual formaldehyde 
• Residual calf serum 
• Sterlllty test } 
• D-Antlgen content Purity 
• Kinetics of Inactivation 
• Tests for effective Inactivation 

8.MONTAGNON- ONUOI Wien June 1995 
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""'5TEUR M£RIEUX --- .. 'Wft• L'¥Mctn• POLIOVACCINE IPV (VERO) 

STATE OF THE QUALITY CONTROL OF THE VACCINE 

~ Concentrated trivalent vaccine (active substance) 
• Sterlllty 
• Effective Inactivation 
• LAL Test (Endotoxln content) 
•pH 
• Residual formaldehyde content 
• D-Antlgen content 

~ Final bulk vaccine : • Appearance - pH - Protein content 
• Residual formaldehyde - 2-Phenoxyethanol 
• Sterlllty test 
• D-Antlgen content 
• Potency (chicken test as Ph. Eur.) 

~ Finished product • Appearance - pH - Volume (extractable) 
• 2-Phenoxyethanol • Formaldehyde 
• Protein content 
• Sterlllty test 
• Abnormal toxicity 
• D-Antlgen content (Identity test) 

8.MONTAGNON - ONUOI Wien June 1995 
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~STEUR M~RIEU>C 

POLIOVACCINE IPV I OPV 
--- .......... &.v.cc"'• 

An example of an industrial achievement 

~ Vero cell line 

-¢- Master cell bank 
-¢- Working cell bank 
-¢- Production Vero cell 

~ Virus seed lot 

129th passage 
137th passage 
142nd passage 

~ Microcarrier culture system (CYTODEX 1) 

~ Virus cultivation 

~ Virus harvest + clarification I concentration 

~ Virus purification 

B.MONTAGNON - ONUQI Wien June 1995 
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""'5TEUR M~RIEU>C POLIOVACCINE IPV -·- - ... .....-... ""-''"· 

~ Purification : 3 different stages 
-¢- Ion exchange chromatography 
-¢- Gel flltratlon 
-¢- Ion exchange chromatography 

~ Inactivation 
-¢- 12 days at 37°~ 
-¢- Formallne at 0

i • 4000 

~ Monovalent concentrated vaccine 

~ 

~ 

Concentrated trivalent vaccine 

Final bulk { 
Plain Polio Vaccine (IPV) 
or Combined vaccines 

~ Finished product 

8.MONTAGNON • ONUDI Wien June 1095 
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EPIDEMIC DIPHTHERIA IN THE NEWLY INDEPENDENT 
STATE OF THE FORMER USSR 

by 

Prof. S. Dittmann, Chief 
WHO Regional Office for Europe 



Diphtheria in Russia 
by month - 1993/1994/1995 

cases (Thousands) 
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Diphtheria in Ukraine 
by month - 1992-1995 
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Diphtheria Epidemic in New Independent 
States (NIS) of Former Soviet Union 

•Epidemic began in Russia in 1990 

•14of15 NIS now have epidemic diphtheria 

•Annual 2-to 10-fold increases in cases in most 
affected countries 

•1994 NIS overall: 47,808 cases and 1746 deaths 

•From 38°/o (Azerbaijan) to 82°/o (Latvia) cases 
aged >15 years 

•In Tranacaucasian and Central Asian Republics, many 
cases among displaced persons 

VI 
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Morbidity Diphtheria 
NIS 1993 and 1994 

oases per 100,000 
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cases (thousands) 

DIPHTHERIA USSR/NIS 
1965 - 1994 
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Age distribution 

Two main patterns could be distinguished: 

diphtheria cases occu.rtjng mainly in adolescents 
and adults >-14·years of age, 

e.g. in Latvia (85 %), Ukraine (80 %, peaks in 15-17-years
old and 40-49-years-old), Belarus (peaks in 15-19- and 
30-50-years-old, but also in 5-7-year-old children), 
Russia (in 1993: 71 % > 14 years- of ~.ge; but the trend is 
changing: 66 % during, Jan - Oct 1994,. only 60 % in _ 
October 1994, and the age gro~p 7 - 14 has now the highest 
mo~~idity) 

diphtheria cases- occurring maiD.ly in chlldren· < 14 
years of age,. 

e.g. mGe~rgfa (66 -75 %), Anilenia (58 %, no.cases in 
a~ts> 40 years.of age), Az~i-baijan (65.% children, 50 % 
. schoolchildren; 30 %· _adolescent:5- and y~tiiig 3:dults), 

. Moldoya (50 % schoolchildren, only I case in rut: 
·aduit > 50 years of age)~. Tajikistan (6Q·,%· children), 
Kyrgyzstan (2/J children,. mainly· schoolchildren). 

The epidemiological situation with respect to age groups· must 
be monitored carefully. 



59 

Case fatality rates 

Case fatality rates differ between 2 - 3 % (Ukraine, Russia), 

6 to 10 % (Armenia, Kazakhstan, Moldava,.Latvia), 

and 17 - 23 o/o (Georgia, Azerbaijan, Turkmenistan). 

The very low rates are influenced by the occurrence of many 

mild cases in immunized personS and the· availability of 

resources- for proper treatment. pn the other hand the· lack of 

antitoxin and other drugs badly influences the prognosis of 
- .- . - • --- . •. • . . -~ .. ! 

. 
diphtheria. 



Diphtheria Epidemic in NIS 
Importation to other countries 

•At least 20 associated imported cases reported in 
Bulgaria, Finland, Germany, Norway and Poland 

•No cases yet imported to U.S., however: two cases 
were reported in late 1994 among U.S. citizens: 

... A 22 year old woman working in Ukraine 
~A 42 year old woman visiting Russia 

•200/o 600/o of adults in Western countries are 
susceptible to diphtheria 

g 



10000 

1000 

100 
74 1e 78 80 82 84 88 88 90 92 , .. , 

"""T ' , 'w. ga {] 

I' 1 1 'I . 
I . .1 ~ I ' l 

n:1·11J··; j.' •

1
.I \ ·:.'\ ... · l 'i ·I" I I 

I ! '1'1 
I ·~ I j . l 

. i· I l . , . ! I j I•, 

~ ~ I 4 I • ', 

: i l: I ·l .I: i I': 
I '1 l I I I ·····1.: 1 I l. i. ii. I I j. : ~ I I ~ ''. I ~ , ~ 

: j l ' . l ; ' ~ . . [ 
l ' 'l ! i : . ; f '. [ 

'..ii 1' 1·. ! i1 ··1' l ; : ' I . 
f l' I', I l 11 
r , , 1 1 1 t ~ , 

100 
74 78 78 80 82 84 88 88 90 92 , .. , 

10000 

1
0074 78 78 80 82 84 88 88 SIO 92 , . ., 

Tre'n.dS J); f~~<,.,.j~ ~""c.i~<.e..--~, \v'Ho Q.e:i/o.-..._. 

..... EURO 
100000 

10000 

1000 

1 o'"'''''"'ilfleljlil!l!llllliljljll 
74 70788082848688909294 

.,.., 

CH• &!ARO 

1001m1;u11111111 
74 78 78 80 82 1M 88 88 90 92 

)'Mr 

0.1 .. 
AFRO 

[]f][I] 

1 

j fr! j 
j . :i fl I I ! ii 
I Ii!,. 1 I: 1 ii 
I ' ~ • i ~ " ' I l 

l l ' .. , ~ ! ! I ; ! ; I 
l ! l ·111 : 1' 11 

! i' . 'Ii ;I 

l ! i r I i I 1 l 1 

[](](]i 

100 
74 78 78 80 82 84 88 88 SIO 92 , .. , 

°' -



l:\cd\sdi\diph\proj95.doc 
27 March 1995 

DIPHTHERIA 
PROJECTION for 1995 
DELPHI METHOD 

Country Population 

ARM 3.74 

AZ 7.46 

BELA 10.33 

EST 1.57 

GEO S.49 

KAZ 17.46 

KYR 4.70 

LAT 2.65 

LIT 3.77 

MOL 4.36 

RUS 149.90 

TAJ 6.02 

TUR 4.16 

UKR 52.47 

UZB 22.83 -
TOTAL 297.00 

Cases 
1993 

1 

141 

120 

11 

28 

82 

6 

12 

8 

35 

15 211 

680 

3 

2987 

137 

19462 

Cases Incidence Fold 
1994 1994 Increase 

1993/1994 

36 0.96 36.00 

685 9.18 4.86 

236 2.28 1.97 

7 0.45 0.64 

294 5.36 10.50 

489 2.80 S.96 

303 6.45 so.so 
250 9.43 20.83 

39 1.03 4.88 

372 8.53 10.63 

39907 26.62 2.62 

1907 31.68 2.80 

61 1.47 20.33 

2 990 S.70 1.00 

232 1.02 1.69 

47 808 16.10 2.46 

Cases 
Jan-March 1994 Fold Cases 1995 Cases 1995 Cases 1995 
: Increase Lower Average Upper 
Jan-March 1995 1/94:1/95 Projection Projection Projection 

0/ 6 100 ISO 200 

93/ 130 1.4 1300 2000 2700 

40/ 82 2.0 450 725 1000 

OJ 7 so 75 100 ~ 

""' 118 
600 900 1200 

46/ 259 S.5 2000 2500 3000 

12/ 227 18.9 1200 1500 1800 

30/ 107 3.6 500 750 1000 

3/ 12 100 150 200 

26/ 218 (J·A) 8.4 1500 1900 2 300 

6036112408 2.1 80000 120 000 160 000 

161/ 525 (J,F) 3.2 7 500 9000 11000 

SI 10 100 200 300 

446/ 1360 3.0 6000 9 000 12000 

41/ 173 4.2 900 1150 1400 

6939/15524 2.2 -100 000 - 150 000 - 200 000 
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WHO/UNICEF STRATEGY 
for DIPHTHERIA CONTROL 

in the NEWLY INDEPENDENT STATES 

Epidemic diphtheria can be controlled 

by the following three well-recognized measures: 

(1) primary prevention by ensuring high population 
immunity through immunization as the most effective 
measure to control epidemic diphtheria 

(2) secondo,ry prevention of contact cases of diphtheria 
by the rapid investigation of close contacts and their 
standardized treatment 

(3) tertiary prevention of complications and death 
from diphtheria by early diagnosis and 
proper management of diphtheria cases 
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WHO/UNICEF STRATEGY 
for the CONTROL of DIPHTHERIA 

in the NEWLY INDEPENDENT STATES 
Immunization 

1. Routine Immunization 

95 % coverage with DTP4 by 2 years of age 

backlog immunization 

2. Immunization Campaigns 

Population Group Administer 1 dose 
immediately 

Completion of 
primary series requested 

------------------------------------------------------------------~~~~~~~ 
Children 

- preschool age 
(3-6 yrs of age) 

- at school entry 
including 1st grade 

- schoolchildren 

DT 

DT 

Td 

Adolescents attending Td 
higher educational 
institutions 

all other adolescents Td 

adults Td 

if needed 

if needed 

if.needed 

persons in distinct age bands 
need 2 doses ( 4 wks interval) 
and 3rd dose 6-12m later 

-----~-----------------------------------------------------------·~---------~----------------------------------



Countries having 
an epidemic: 

Countril5 having 
imported cases: 

Population affected 
51ncc 1990: 

Strategies: 

•·unds conlribut4.od 
to date: 

t•urther fundirqt 
needed: 
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Summary for 1995 

Armenia 
Al.crbaijan 
Belarus 
Georgia 
Kazakhstan 
Kyrgyzstan 
Latvia 

Finland 
Germany 
Norway 
Poland 

Lithuania 
Republic of Moldova 
Russian Federation 
Tajikistan 
Turkmenistan 
Ukraine 
Uzbekistan 

• about 296 million people ar risk of becoming 
infected; 

• about 80.000 people suffered from the disca...e; 

• over 2.500 deatlv;. 

• immuniutioo of lhc entire population; 

• early diagnosis and proper case management; 

• identification of close contacts and their immediate 
treatment. 

over US$ 7 million 

USS 31.7 million 

USS 13.9 million for vaccines 
USS 14.3 million for other supplies 
~ ISS ! .2 million for training 
USS .. · million for programme implementation 
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The Austrian Experience from the perspective of National 
Quality Control Authority 

by Dr. Wolfgang Maurer, Director 
Bunde.sstaat/iches Serumpriifungsinstitut, J ·;enna 

The structure of the Heakh Authorities has a historical background. The development of the 
organisation is based on ~ain necessities at a certain time, may be sometimes under political 
pressure. So the Health Authorities were not planned like a new manufacturing plant with a state of 
the art structure of the management. Therefore some important departments and activities are 
situated wilhin the Ministry ofHeaJth, Miereas others are located in institutes within the organisation 
of the Ministry of Heahh. 

In general, this institutes perform the expert work in the licensing procedure according to the 
drug law. The resuh of this work is an expert report consisting of an evaluation of the dossier of the 
applicant and an update of the package insert. 

A central point of the expert report is the recommendation to license the product or not. The 
formal decision is in the licensure department in the Ministry of Heahh. 

Three institutes are performing the expert work (fig. I). As an Austrian speciality an 
experimental evaluation or analysis is performed prior to licensing, in the field of biologicals this is 
also to he prepared for batch release. 

Biologicals are defined by law and are mostly vaccines and blood products. The legal 
definition was changed by amendments of the law and is different from the WHO definition. The 
Bundesstaatliches Serumpriifungsinstitut (BSPI) has the responS1"bility for the biologicals and 
performs the expert reports during the licensing procedure and also the batch release (fig.2). Being 
a small country there is always an urgent need of additional staff Things are worse due to the poor 
payment of qualified staff in the public sector compared to industry or hospital. The prices for batch 
release and licensing are also very low and in the budget they are not calcuJated as income of the 
institute or of the Ministry of Heahh. Some amendments in this direction are discussed 'iince years. 
The current duties of the BSPI are batch release of blood products (1994 n-1402) and vaccines 
(1994, n=I54), batch release oflDV-diagnostics(n=147) and batch release of neopterin test kits. We 
give information on the current rabies situation and advice for postexposure prophylaxis. The 
institute also gives scientific advice to the Ministry of Health and makes the expert reports. 

The second part of my presentation deals with p\>SS1l>le structures of a National Control 
Agency or National Control Institute. The development of most health authorities in most counties 
was a hi.itora...al one. In the New Independent States (NIS) one has the opportunity to crel'te a new 
authority based on the experience of other authorities but also based on modern miles of 
respon~bility, decision making and modern management methods. 

If one wants to define the product quality covering quality, potency and efficacy the authotity has 
some "circles" of activities, which can be more or less indep~dent from the other:; (fig. 3 ). If the 
regulatory activities are performed by one staff in one institution, working close together the 
undefmed areas of quality are small. I would prefer having the inspectorate next door of the person 
who makes the expert reports. 
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However as a general rule one can not make a high quality vaccine just by (quality) control. 
The QC-department of the manufacturer is only of pan. another pan is maintenance of Good 
Manufilctming Practice ( GMP). It is necessary to produce vaccines with acceptable quality and one 
should not produce products which by (statistical) chance can be released by the QC. 

Fig. 4 shows sonic problems which can emerge with recombinant proteins. which are 
sometimes also vaccines. This probl~ have to be solved by a QC according to GLP. As a regulator 
one has to follow the drug law, which in Austria had some amendments. Some problems of the law 
are listed in fig.5. One licensing problem was how to deal with the products which were on the 
market, when the drug law came into action in 1984. One should perform a mere listing of such 
products (includir.g main characteristics such as composition. seed lot, production flow sheet, 
package insert, etc). After this is done one can proceed to a licensing process. 

At a WHO seminar on "Li.censure and regulation of biological products" which take place at 
the BSPI, Vienna in Dec. 1993, the following proposal was done on the structure of decision making 
"it is advisable to delegate decision making responsi"bilities to those departments within the 
NCA/NCI, who are competent in biologicals in order to facilitate the licensing/regulation process and 
make it efficient". If this is done in all heahh departments dealing with licensing of biologicals one 
would have a highly motivated staff This is also a certain guarantee that only products which adhere 
to the current state of the an are on the market. As a consequence the confidence of the people in 
vaccination in general can be improved and the goals ofWHO/EPI programme can be reached in 
time. 
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Figure I 

Ministry of Health and Consumer Protection 
Vienna 

ADR's deparbnent, Licensure department, Inspectorate 

3 Institutes which perform the expert work: 

L Pharmaceuticals: 

A) medical evaluation: 
Bwtdesstaatliche Anstalt far experimentell
pharmakologische wtd balneologische Untersuchwigen 

B) pharmaceutical evaluation: 
Bwtdesanstalt fur chemische und pharmazeutische 
Untersuchwtgen 

II. Biologicals (Blood Products and Vaccines): 

C) medical and pharmaceutical evaluation: 
B~mdesstaadiches Serumpriifungsinstitut 
BSPI 
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Figure 2 

Bundesstaatliches Serumpriifungsinstitut 
Possingergasse 38, 

A- 1160 Wien 
Austria 

BSPI 

Fax: +43-1-492 02 91 Tel.:+43-1-492 00 70 

Staff: 36 
Scientists: 9 (education: medicine, pharmacy, molecular 

biology, biotechnology, biochell"jstry, biology) 
Technicians: 16 

Administrative staff: 4 
Animal care: 4 
Chairwomen: 3 

02/199~ 



70 

Abbildung 3AIFigure 3A 

AGENCIES WITH INTERACTIVE ROLE. 

Abbi/dung 3BI Figure 3B 

Authorities 

Defined 

Testing 

Produa 

Licensing 

undefined 
area 

Inspectorate 

AGENCIES WITH INDEPENDENT ROLf. 
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FtgUre 4 

Drug Law March 1983 
Amendments 1987, 1988, 1994 and October (?) 1995 

Problems: 
poor definition of variations of a marketing authorization versus new 
product licensure 

changing definitions of "biologicals" 

no listing of main characteristics (composition, seed lot, production flow 
sheet) of products on the market in 1984 

structure of decision making 

WHO: "it is advisable to delegate decision making responsibilities to those 
departments within the NCA/NCL who are competent in biologicals, in 
order to facilitate the licensing/regulation process and make it efficient" 

BSPI 06/1995 
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Figure 5 

Quality Control of Recombinant Proteins 

s- Identity 

s- Potency 

s- Purity 

A) different molecular forms of the protein 

* 
* 
* 
* 
* 
* 
* 
* 
* 

Dimers 
Aggregates 
Additional MET 
Different Disulfide Bridges (Scrambling SS) 
Reduced Forms 
Oxidized Forms CMEn 
Dimidiation Products 
Degradation Products: Proteolytic Cleavage from N- or C-Terminus 
Wrong Amino Acids (Wobble) 

B) other compounds 

* 
* 
* 
• 

BSPI 03/1995 

Endo toxins 
Host cell proteins (e.g. yeast proteins) 
residual DNA 
impurities from the production/purific~tion process (e.g. murine antibodies) 
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A PROPOSAL FOR TECHNOLOGICAL CO-OPERATION IN THE FIELD OF 
PRODUCTION AND CONTROL OF VACCINES FOR HUMAN USE 

by Mr. Bostvironnois 
Pasteur Merieux Serums & Vaccins, France 

When establishing their strategy of vaccine protection for their population , all countries 
wish to have in hand vaccines of good quality , available at a reasonable cost and in an appropriate 
time schedule. 

Many countries have a National Control Authority capable of controlling the quality of 
the prnducts intended for use, but not every country considers as imperative the presence of a 
local production unit as long as its procurement criteria are respected. 

In spite of an unfavourable environment , some countries wish to reach self sufficiency in 
the field of vaccine production but being conscious of some weaknesses they ask for the technical 
suppon of organisations or companies experienced in the field. 

Their attitude is not always motivated by a strict economic approach , although the 
argument of national emulation can be understood, but sometimes originates from a political 
desire of independence in some fields considered as strategic. 

PMsv is in principle favourable t" a technical co-operation but wishes a step by step 
approach in the frame of a long term co-operation agreement in which the mutual interests of the 
different partners have been clearly identified, recognised and respected. 

Some preliminary considerations: 

1. The trend of the private vaccine industry is to concentrate in order to obtain economy of 
scale for the present production and to obtain a critical mass permitting sufficient 
investments to develop the new vaccines or combinations. This attitude seems now to 
reach the "national state producers" which should be attracted by the "Consonium of 
public manufacturers" or the International Vaccine Institute promoted by the CVI and the 
UNDP in order to share ~xperience in Quality Control and production. 

2. Technology transfers in the .field of human vaccines have not been so far extremely 
successful This confirms the difticuhy of transplanting in a different environment a battery 
of procedures, equipment and behaviours acquired and developed in an other background. 

3. Quality of the vaccine cannot be negotiated: All products di1ttributed by our company all 
through the world are of the same quality. There are not "second rate vaccines" and 
Good Manufacturing Practices although somewhat subject to interpretation.) according 
to the environment should be enforced and complied at least up to the WHO 
requirements. 
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4. The capacity of implication of our company in the field of co-operation or technology 
transfer is not unlimited. Our involvement would be limited to a restricted number of 
projects and for specific products or activities cnly. 

5. Presently the production capacity of the major intemation!l manufacturers is sufficient to 
&ce DDlch bigger demand if there were gifficient anticipation of the needs. During the last 
UNICEF bid the quantity of vaccine proposed by the bidders was almost three time the 
allocated amount. 

6. Vaccination involves many operations in addition to the production of the immunising 
agent; On average the cost of a vaccine accounts for a tenth of the total vaccination cost. 

Is the local production the first operation to be considered as money saver? A country 
should evaluate the nue cost of each dose of vaccine locally produced and compare it with 
an outside supply through contracts of reasonable duration. Of course both vaccines 
should be of same quality that is meeting applicable WHO Standards. 

Those contracts could be established either directly with producers or through 
international organisations such as UNICEF or PAHO which, through the huge quantity 
of -vaccines they order and their economical cred:'bility get the lowest conditions of price 
and through the technical support of WHO bring a guarantee of quality of the product 
supplied. 

7. A phased approach must be taken, allowing time to establish a good mutual perception 
of the problems and a trust.ful relationship DDlst appear in order to bring a recognition of 
the scientific community, of the biological manufacturers which will be the partners and 
of international organisations which will be the objective judges of the quality. 

8. Of course the project must be endorsed by the national authorities which will be ready to 
set and maintain , if it does not already exist, a national control laboratory fully 
independent from the manufacturer which should be able to define its technical 
requirements on the vaccines utilised in the territory and to verify the conformity of the 
ones presently in use. 

In addition , the authorities should be ready to bring a long term commitment in the 
financial support of the local manufacturer. 

9. The liability issue must be considered carefully. Even if the legal responsibility can be 
established, the repercussions of a problem originated by a failure in sterility or an 
inopportune association will not stop at the end n:.anufacturer but may affect the 
reputation of active principle supplier. 
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The proposal 

The DBJtual recognition will happen in the course of the three steps of the production of 
a pharmacewical operation , including the biological specificity which requires full quality controls 
at different steps and particularly on batches of finished products. 

A vaccine production plant consists of different buildings where various operations are 
performed: 

manufacture of the active ingredient; 
finishing of the product; 
controls on raw materials. in process and finished products; 
supply (If the necessary utilities (water. power. steam, gas etc.); 
storage of the different phases; 
shipment of finished vaccines. 

This diagram gives the classical flow for vaccine production (Tab. 1) 

You see the different manufacruring phases and the impact of the quality control and of 
the quality assurance. 

Progression through the different steps will be done in a careful way. marked by visits, 
exchanges and necessary requirements on the quality and good practices for manufacturing and 
control. 

Phase 1: 

Distribution of the finished products, packaged in the country (Tab. 2) 

This implies the purchase of the finished vaccine. duly controlled by the manufacturer. 
The vaccine is in its final container and meets specifications of the purchaser (if they are clearly 
expressed) or the WHO mininmm requirements. The supplier has been chosen based on objective 
criteria which include of course quality, price and consistency of supply. 

During this phase, the pharmaceutical operations to be realised in the final country are 
operations of quality control checking, packaging and logistics : 

Setting up of a minimum internal wiaJity conttoL limited to the examination of production 
and quality control protocols remitted by the manufacturer and setting up of the appropriate 
procedures to successfully implement phase I. 

Labellina according to national requirements : this can be realised utilising the national 
language and adapting the package to the needs and the economical resources of the country (box 
containing various vials or utilisation of local devices for instance). 

The insert could include recommendations for use adapted to the local conditions or the 
possible vaccine associations specifically demonstrated as being useful for the country . 

Setting up of a distribution nenvork perfonning with a precise monitoring of the cold 
chain during storage and transportation . 
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Setting up of marketin& suryeiHance and adverse reaction reporting: 

This means that procedures must be clearly established to permit rapid identification of 
any recipient of a product. and recall and reconciliation of the doses of any batch distributed. 

The national control authorities must control the quality of this product and the "local 
producer" may participate partially in those controls and thus acquire some practice while 
establishing relationship of confidence. 

The risks are minimal ( if appropriate procedures are established and enforced there should 
be no risk of cross contamination or mixing of products): the cost of partially packaged vaccines 
is slightly lower than that of finished product. 

the investment is limited to : 

l.2gls: a cold room of sufficient siz.e to store the incoming products; 
a packagi:lg area and storage for packaging material (including a 
quarantine area for the incoming material pending release for conformity); 
a cold storage area and a shipping area for the final finished products after 
release by the National control authority. 

Equipment: This is a particular point: the manpower local cost may impact favourably 
if a band packaging is performed If the quantities permit it the investment 
of an automated labelling & packaging machine can be considered but. in 
addition to this investment, the availability and the cost of the self adhesive 
labels and printed material with very restrictive siz.e norms utilised by 
those high speed equipment must be assessed. 

Phase 2: 

Distribution of fmished products filled lotally from bulks purchased abroad (Tab. 3) 

During this step the following operations will be locally performed in addition to those 
previously described: 

filling of bulk received ready for filling, followed if required by a freeze dryinr,. 
preparation of this bulk by dilution and blendin~ of concentrated active principles 

The ''bulk" delivered must be clearly defined: Its specifications lll11st be expressed by the 
customer in a clear way to avoid misunderstanding . for instance "quantity sufficient to prepare 
one dose " is somewhat misleading as long as the amount of active ingredient may vary according 
to the quality of the other ingredients to be added and the environment in which it will be 
processed (size of tanks, temperature control etc.). 

The best way of experiencing this step is the preparation of ampoules of diluent 
accompanying freeze dried products which can be autoclaved after filling guaranteeing the sterility 
of said product together with conducting an efficient le&k test. 
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Important investments have to be performed: 

Setting up of a sterile fiUing including sterile areas requiring high quality and stable 
environment and satellite units supplying the different necessary fluids. 

Purchasing of equipment - An economical study is necessary before deciding a major 
investment (freeze dryer for in.stance) here is as example, a comment on the importance of the 
choice of the adequate size offu:eze dryer) (Tab 4) 

Onatity conn ,;I: An effective quality control is compulsory during this phase Control on 
the m:mufiictured products and on every ingredient including the active principles involved in the 
production. 

The size !lld therefore the cost of such a Quality Control unit will vary according to the 
nature of the controls which will have to be produced. 

Some of those controls may at the beginning, be contracted to more experiet ;ed 
laboratories for the first batches thus allowing a progressive "taking over" by the focal laboratory. 

a) Administrative set up: 

Writing of the specifications for the supply of the active principle and verifying of 
conformity of the protocols received from the supplier; 

b) Verification of some of the resuhs given by the bulk supplier and Quality control of the 
products locally filled, some controls being performed in-situ such as: 

- Physico chemical (aspect, pH, etc.;) 
- Bacterial and fungi sterility 
- In vitro potency tests 
- antibody titration 

those controls, which do not require laboratory animals, do not generate big installation 
costs nor necessitate animal facilities; the other controls may he performed by a reputable 
laboratory accepted by the local authorities. 

c) Full quality control : at this step all the controls are routinely performed, including the 
controls in animals GUch as safety, pyrogens, potency, etc. This implies an important 
investment which can be used for an additional purpose, that of public health: such a 
laboratory can participate in studies to appreciate the impact of a vaccination on the 
population and eventually permit specific recommendations such as booster immunisation 
for instance after evaluation of the antibodies level of a defined population following a 
vaccination campaign under local conditions. 

The advantages: 

The active principle is purchased at a lower price than the filled finished p•!>duct. The 
price will be established according to the specificity of the active principle and will vary according 
to the level of technological support which is to accompany the supply of the bulk. Concentrated 
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monovalent bulks will be cheaper than a bulk ready for fit.ag which includes a part of the 
development expenses necessitated for establishing the appropriate stabiliser or to improve a 
freeze drying cycle. 

The local producer can choose the most appropriate size for its blending vessels and for 
its equipment 

Accompanying products such as the diluent or droppers or disposable syringes can be 
produced locally (as long as they are adequate and companl>le for the use of the vaccine). 
resuhing in substantial savings on the material and in shipping expenses ( in hard currencies) 

The success of this phase is extremely important to tighten the links between the local 
producer and the international vaccine suppliers. The bulk supplier, in a first step may only act 
as a commodity supplier which does no~ intend to commit its responsil>ility beyo11d the quality of 
the bulk therefore \\l<.hout any warranty on the final product resuhing from operations performed 
out of its premises. 

If the local producer wishes a larger implication from its internathnal partner, it must be 
ready to accept duplicate controls of the finished product with the risk of having to destroy 
batches found unsatisfactory by its partner, with the consequent economic losses. In another hand 
these type of relationship should permit to establi.sh links of mutual trust necessary to permit an 
objective evaluation of the interest of going deeper in the production process. 

All the vaccines cannot be supplied in such a form , some products (BCG for instance) are 
filled and freeu dried inunediately after creation of the final bulk. 

Phase 3: 

Production of the active principle (fabS) 

This step which is the production of the biologica~ active principal in the country 
corresponds to the uhimate phase of co-operation between two laboratories. 

The local laboratory must have brought the evidence that it has perfectly mastered the 
previous steps. 

Technical e;iq>enise: 

The skill of the quality control is proven. It is eventually included in the network of the 
WHO reference centres. 

Production and Quality Control personnel is stabilised and bas acquired the biological 
culture ( cGMP and QA). 

The equipment and the premises have undergone the production events and the adjustments 
required by the peculiarities of the local environment have been identified and ma5tered by the 
local personnel who are then able to properly maintain the equipment and the working areas. 
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Commercial ewertise: 

The products manufactured are sold consistently at reasonable pricl!s thus permitting a 
cred.JlJle extrapolation of the sales figures for the future . 

. Economical f eastl>ility: 

An economical feasil>ility study can be realis\!d from market studies and from figures of the 
investment cost and the operating cost of such unit. 

This cost includes the creation of additional buildings . increase of personnel addition of 
utilities br £ .vill aiso include the price of the t:-ansfer of the Know How fer producing the active 
principle . 

This legitilru:te price is often subject to disputes; The companies which have finalised a 
process which has consistently proven its efficacy ~o not wish to give away without compensation 
what is part of their patrimony acquired during years of investigation, adjustments and experience. 
Moreover, in case of failure of the "transplantation" the fauh may be attributed to the suppher of 
the technology which wiU not only suffer economical sanctions but may also loose its cred.Jl>ility 
in other markets. 

This cost 3Dalysis must ue performed after y,.ars of practise in order to avoid .. emotional" 
factors (political for instance ) which might justify inappropriate 'Wmdow dressing" of the figures. 

Within the frame of those considerations, Pasteur Merieux Connaught which bas 
demonstrated its ability of mastering the scaling up of production of a large range of vaccines of 
high quality confirms its readiness to collaborate with countries or organi~tions as long as its 
economic interests are recognised and respected and that the quality of the productions is in full 
agreement with the local and international requirements. 
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84 Comments on Table 4 

IMPORTANCE OF THE ADEQUATE CHOICE OF THE SIZE OF A FREEZE DRYER 

Hypothesis: 

Bulk to be freeze cried : fixed ccst per dose whatever the number of doses 
(in fact the cost should decrease with the quantities produceS) 

Quality control : Fixed cost whatever the size of the lot (in fact the sampling 
penalises the smaller batches) It is considered that the measles control is part of a 
larger QC. activity 

Freeze dryer: amortisation in 7 years. 
Labour and consumable for sterile filling : cost considered proportional to the 

number of doses. 
Equipment anJ SFFP area: considered to be dedicated ful! time to other SFFP 

operations when not performing Measles. 

Conclusions : 

The diagram giving the cost of a dose in function of the number of doses 
produced, visualizes the facts that: 

The cost of the doses depends obviously on the number of batches 
produced and on the size of the batch and tends to a lower limit . 

A minimum of doses ( 2.5 MD in this example) must oe produced to reach 
an acceptable cost of production. 

A large producer able to distribute and seil 50 Million doses per year 
should be able to reach a product cost half that of a 5 MD/year producer. 

However. if the size of the market is limited it will be more costly to invest 
in a large capacity equipment. 
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PRESENT.\ TION ABOUT LINDE-KCA-DRESDEN GmbH 

by 

Dr. M. Flugge, Project Manager 
LINDE-KCA-DRESDEN GmbH, Germany 



Engineering for the Pharmaceutical Plant 

Pharmaceutical Product 
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OUR OFFER 

Plants for production of pharmaceutical products with high quality. 
Planning and plant construction are effected strictly in accordance with 
the relevant national and international guidelines, as Pharma Betr. V 
(Germany), GMP and ECC guide, WHO documents, PIC and FDA 
guidelines etc. 

PLANTS 

• Plants for the production of 
synthetic agents 

• Fermentation plants 
• Extraction plants for natural 

agents 

• Vaccine production plants 
• Plants for formulation and 

packaging 
• Laboratories 

• Auxiliary and ancillary facilities, 
including gas- and waste water 
purification 

SERVICES 

• Technical and feasibility studies 
- •

1\uthority engineering 
• General contractor management 
• Process- and equipment calculation 
• Scale up 
• Design 
• Delivery 

• Site construction and start up 
• Civil work 
• Validation 

CONSULTING 

• GMP-concept 
• Quality assurance 
• Validation 
• Self-inspection 

• Personnel qualification anc' -training 
• I-+ ·giene program 



The LINDE Concept 

Planning and realization of pharmacy projects as 

General contractor pharmaceutical plants 
Planning • Engineering • Supply • Assembly • Start-up 

' Active' agents 
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TECHNICAL REPORT - TRIP TO: 

RUSSIAN FEDERA1'ION 
UKRAINE 

REPUBLIC OF MOLDOVA 
ROMANIA 

by 

Mr. N. Cucakovich 
UNIDO Consu!tant 
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EXECUTIVE SUMMARY 

All Governments of the countries visited demonstrated long 

term commitment for Primary· Health Care. Constitutionally 

every child is entitled to free immunization. 

Total yearly requirements of visited countries are estimated to 

be 100 million doses of EPI vaccines. 

Modernization of facilities, equipment and technology is of 

absolute necessity. 

Due to economic hardships all countries faced shortage of 

funds, and require substantial capital investments. 

Established vaccine production industry of the former USSR is 

no longer capable of providing required EPI vaccines. 

Due to shortage of S:.!pply and questionable quality of vaccine 

the effected Governments must consider importing the vaccine, 

as a necessary temporary measure. 

Biological industry of Romania is capable of producing 

sufficient quantities of good quality EPI vaccines. However 

some attention to compliance as per WHO guidelines is 

required. 

Further, detailed evaluation of current status and proposed 

future plans for Russian Federation and Ukraine is required. 
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KEY RECOMMENDATIONS 

Russian Fede~ation 

• Government of Russian Federation through Ministry of Health 

must find a way of solving manufacturing problems which are 

mainly caused by lack of funding and shortage of raw materials. 

• In order to successfully protect the population, MOH of Russia 

ought to consider option of purchase of Human vaccines as a stop 

gap. 

• Considerations should be made to upgrade existing technology. 

Partial or complete technology transfer would be a step forward 

for Russian Biological Industry. 

Ukraine 

• Procurement of the vaccine for Ukraine should be continued for 

the time being, making sure that the vaccine purchased is of good 

quality, and produc=d according to the WHO standards. Liaison 

with UNICEF fs strongly recommended. 

• Ukraine should concentrate its efforts and capital to develop 

portions of the industry, i.e. purchasing the concentrated Bulks, 

reconstituting and formulating diluted bulks and filling and 
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• Any planned reconstruction anC: modernization of the Biological 

industry should be in compliance as per WHO guidelines. 

• National Control authorities must be organized to deal with issues 

of compliance as per WHO recommendations. 

NOTE: 

Incidence of Hepatitis B is reaching endemic proportions. Hepatitis B 

vaccine may soon be recommended for inclusion in the EPI vaccines. 

Therefore, yearly requirements for all four countries visited include 

estimates for this vaccine. 
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packaging of vaccines. This should be a very selective and 

planned involvement with the right choices of vaccine. 

Republic of Moldova 

• Republic of Moldova should continue its present practice of 

purchasing vaccine through UNICEF, since this is the most 

economical way to protect its population. 

Romania 

• Since the quality of the vacci!1es produced in Romania is good, 

manufacturing of the human vaccines at the Cantacuzino institute 

should continue. However, Ministry of Health, National Control 

Authority and Cantacuzino institute must prepare jointly plans for 

future modernization and upgrade of the production and quality 

control facilities and equipment as per European Pharmacopoeia 

and WHO guidelines. 

• Ministry of Health of Romania should implement as soon as 

possible the pr,,posed plans for the establishment of the Agency 

for purchase and distribution of all human vaccines to the District 

Health Centers. 

General 

• Governments in the region should consider move towards 

privatization of the Biological industry. Being private ent£;rprise, 
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RUSSIAN FEDERATION 

(April 04 to 10 1995) 

1.0. GENERAL 

Russian Federation has a surface area of about 17,000,000 sq. km. The 

population, residing equally in urban and rural areas, is estimated to 

be about 175 million. 

Estimated requirements for the EPI vaccines are: 

OPV 20.0 x 106 doses 

DTP 12.0x106 doses 
Birth rate is 

BCG B.O x 1o6 doses 17/1000 or 

about 3.0 
Measles 6.0 x 106 doses 

million 

DT 6.0 x 106 doses children 

per year. 

dT 6.0 x 106 doses 

Hepatitis B 12.0 x 106 doses 

The above figures include boosters and wastage of vaccine. 
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2.0. POLITICAL FRAMEWORK 

Russian Federation is in the tra~sition period where the control by the 

state is still very apparent. Constitutionally every citizen of the country 

is entitled to free health care and immunization. This is not always 

possible since the country is presently facing very serious economic 

hardship. 

3.0 CURRENT STATUS 

3.1. Purchasing 

Information obtained from the official sources indicate no purchasing 

of vaccines for human use from outside suppliers. However, about 10-

15% of the population can afford and is purchasing imported vaccine. 

Importing of vaccine may become reality in the future, if resolutions 

for the problems facing the biological industry are not resolved within 

the reasonable period of time. 

3.2. Manufacturing 

Russia has a long history of 

manufacturing of biological products. 

Prior to the political changes in 1991 

enough vaccine was produced to supplly 

39, 700 cases of 
Diphtheria 
recorded in 
1994 
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all needs of former USSR. Since 1991 and predominately due to the 

severe economic problems only six or seven institutes continued to 

manufacture vaccine. The economic 

only 55-60% of the 
requirements will be 
available 

hardship has effected not only the 

quantities of vaccines produced but 

also severely jeopardized the quality. 

Any further continuation of shortage :Jf raw materials will contribute to 

closing of the production. It is anticipated that Russia will face severe 

shortage of EPI vaccines in not to distant future. 

3.2.1. Manufacturing facilities 

Information obtained from official sources indicates that all 

manufacturing facilities presently operating in Russia are in a very bad 

state and would need very significant capital investment to bring them 

to the level of compliance. 

Six manufacturing institutes have been selected for reconstruction. 

Preliminary plans, with Technical and Investment Studies have been 

completed, and the cost of reconstruction and purchase of equipment 

is estimated at about $ 75 million US per site. ( Source MOH) 
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3.2.2. Technology - State of art 

Manufacturing technology for production of human vaccines is at 

least 30 to 40 years old. Plans tor urgent and significant upgrades and 

modernization must be made as soon as possible. 

4.0. REGULA TORY 

National Control Authority reporting to the Ministry of Public Health is 

responsible for the licensing of the products produced in Russia or 

imported from outside. The products are normally released on the 

basis of the production and testing protocols. 

5.0. CONCLUSIONS 

1. Due to the time allocations for my visit to Russia, and inability of 

resident UNIDO office to arrange all necessary meetings, some of the 

conclusions may be to generic. Due to disperse nature and size of the 

Biological industry in this country further evaluation of the current 

status will be necessary. 
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2. Government of Russian Federation through Ministry of Health 

must find a way of solving manufacturing prc'Jlems which are 

mainly caused by lack of funding and shortage of raw materials. 

3. In order to successfully protect the population, MOH ought to 

consider option of purchase of Human vaccines as a stop gap. 

4. Any planned reconstruction and modernization of the Biological 

industry should be within a full compliance as per WHO 

guidelines. 

5. Apparent immunological problems with some of the vaccines 

(Diphtheria and Measles) point out towards necessity of 

investigation. and likely replacements of the existing virus seeds. 

6. Considerations should be made to upgrade existing technology. 

Partial or complete technology transfer would be a step forward. 

7. To attract foreign or domestic investors and venture capital, move 

towards privatization of Biological Industry may be necessary. 
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UKRAINE 

{April 11 to 16 1995) 

1.0. GENERAL 

Ukraine has a surface area of about 604,000 sq. km. The population, 

residing mostly in urban areas, is estimated to be about 52.1 million. 

Birth rate has been $teadily declining since 1985. 

Requiremel!t~ for the EPI vaccines are: 

OPV 5.0 x 106 doses 

DTP 3.0 x 106 doses 

BCG 2.0 x 106 doses 

Measles 1.5 x 106 doses 

DT 1.50 x 106 doses 

dT 1.5 x 106 doses 

Hepatitis B 3.0 x 106 doses 

Birth rate is 14/1000 or 

about 750,000 children 

per year 

The above figures inc/uae boosters and wastage of vaccine. 
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2.0. POLITICAL FRAMEWORK 

Since Declaration of Independence in 1991, the Government has very 

strong commitment and support for Primary Health Care. 

Declaration was passed in parU~ment 

committing the Government of UkrBfne to 

seff suffic;ency in vaccine supply. 

Responsibility for detail planning and 

eventual completion of the ultimate goal of 

self-sufficiency was delegated to the 

Committee for Medical and Microbiological 

Industry. 

3.0 CURRENT STATUS 

3.1. Purchasing 

All people in the 

country are 

entitled by law to 

free health care 

and immunization. 

Presently Ukraine is purchasing its requirement from Russia and may 

be subject to shortages due to production problem which the Russian 

institutes could be facing in the not to distant future. 

Quality of the vaccine purchased 

is of grave concern. In the first 

two months of 1995, 400 cases of 

Diphtheria have been recorded. 

70% of recorded cases 
occurred in already 
immunized children. 
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3.2. Proposed Vaccine Manufacturing 

3.2. 1. Financial Considerations 

For the Med Care plans realization, the credit line of 400 million DM is 

secured from Germany. The money is to be used for the following 

projects: 

A - Manufacturing of Insulin - 78 million DM 

B - Manufacturing of Antibiotics - 32 million D"1 

C - Manufacturing of Vaccines - 90 million DM 

The remaining 200 million DM is to be used for other 

medical/pharmaceutical needs. 

The 90 million DM allocated for the vaccine manufacturing is to 

provide for engineering and construction of three manufacturing 

facilities and the purchase of Technology, Production Equipment and 

Master Seeds: 

1. Facility for production of BCG - Kiev. 

2. Facility for production of Measles, Mumps, Rubella and 

Hepatitis B - Odessa. 

3. Facility for production of Bacterial vaccines - Kharkiv. 
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3.2. 2. Proposed industrial capabilities development 

In all three manufacturing facilities the plans are for gradual 

development the industry in two or three phases: 

phase I. Filling from diluted bulks, 

labeling and packafjing. 

phase II. Reconstitution from the 

concentrates, fillings, 

labeiing and packaging. 

phase Ill. Complete vaccine manufacturing, 

dilution, filling, labeling and rackaging. 

Plans call for 

start up of the 

Phase I by the 

end of 1996. 

The first phase in all three institutes is expected to start by the end of 

1996. 

3.2.3. Planned Capacities 

When manufacturing facilities are completed the planned capacities of 

production will be: 

BCG vaccine 8.0- 10.0 million doses/year 

Diphtheria 5.0 - 6.0 million doses/year 

Tetanus 5.0 - 6.0 million doses/year 

Pertussis 5.0 - 6.0 million doses/year 
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Measles 1.5 - 2.0 million doses/year 

Mumps 0.8 - 1.0 million doses/year 

Rubella 0.8 - 1.0 million doses/year 

Hepatitis B 1.5 - 2.0 million doses/year 

3.2.4. Technology - State of art 

Ukraine has lost the technical know-how 

in the 60's and has not been upgrading 

its facilities or technology for the last 20 -

30 years. To get back, to the capability of 

producing human vaccines, will be very 

lengthy and costly proposition. 

Selection of the right 

--~~~~~~~~~-

Until the &O's 

Ukraine had 

four institutes for 

vaccines 

production. 

technology for the future is 

single most critical task and it 

needs to be done with the great 

deal of care. 

German Engineering Company 

has been contracted for planning 

and management of the project 
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4.0. REGULATORY 

Ukraine does not have National Control Authority. In the past it was 

relied on the Russian Regulatory Control Authority to supply the 

required services. Since the independence Ukraine has made 

arrangements with the Russian Control Authorities from Moscow to 

continue and provide product releases and testing of the imported 

vaccine and other products. 

5.0. CONCLUSIONS 

1. Establish an independent National Control Authority responsible 

for Human Biological products. The agency should be made 

responsible for establishing of the standards for national 

licensing procedures. This agency will also review production 

protocols of vaccine from internal or external suppliers1 perform 

quality assessments of products and conduct inspections of 

manufacturing facilities. 

2. Ukraine is too small with about 52x106 people to be able to 

develop the biological industry and produce human vaccines 

economically for its own market only. However to be in the 

position of exporting vaccine outside its boarders the industry 
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must be developed in compliance with the WHO standards in 

mind. 

3. Ukraine should concentrate its efforts and capital to develop 

portions of the industry, i.e. purchasing the concentrated Bulks, 

reconstituting and formulating diluted bulks and filling and 

packaging of vaccines. This should be a very selective and 

planned involvement with the right choices of vaccine. 

4. Procurement of the vaccine should be continued for the time 

being, making sure that the vaccine purchased is of good quality, 

and produced according to the WHO standards. Liason with 

UNICEF is strongly recomended. 

5. To be in the position of making the most appropriate decision in 

regard to the economics and public health protection, in depth 

feasibility study must be conducted. Analysis must concentrate 

on the all options available, including the cost of vaccine when 

supply purchased or locally produced as well as quality of the 

product. Appropriate time frames must be set to reflect realistic 

expectations. 

6. Ukrainian Government should consider privatization of the 

Biological industry. If this was done, domestic and foreign 

investors will be attracted and may be allowed to participate in 

the re-building of the industry. 
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REPUBLIC CF MOLDOV~ 

(April 17 to 18 1995) 

Republic of Moldova has a surface area of 33,700 sq. km. The 

population in 1994 was estimated to be about 4.5 million. 

Yearly requirements for EPI vaccine are estimated to be: 

OPV 210 x 1o3 doses 

DTP 210x1o3 doses 

BCG 70 x 1o3 doses 
Birth rate is 15.5/1000 

or about 70,000 children 

Measles 70 x 1o3 doses 
per year. 

DT 140 x 1o3 doses 

dT 210 x 1o3 doses 

Hepatitis B 210x1o3 doses 

The above figures do not include boosters or wastage. 
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2.0. POLITICAL FRAMEWORK 

The Government has strong commitment and 

support for PHC and preventative medicine. 

Presently, in addition to the routine 

immunization programs, MOH is very focused 

on the elimination of Diphtheria among the 

population. High incidence of Diphtheria 

within the immunized population is apparent. 

3.0 CURRENT STATUS 

3.1. Procurement 

203 confirmed cases 

of Diphtheria in the 

first three months of 

1995. 

Until 1994, all required vaccine was being purchased from Russia. 

Last year (1994) requirements were purchased through and with the 

help of UNICEF, and some small portions of Hepatitis B and MMR were 

purchased directly from Belgium and Germany. The procurement of 

the vaccine was made possible by securing a credit of $500,000.00 US 

through European Bank. Republic of Moldova's preference is to 

continue purchase of all required vaccines through UNICEF and from 

the sources which are in compliance with WHO standards. 
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3.2. Financial and Economic Consideration 

Estimated cost of purchase of all required EPI 

vaccine for Moldova is about $600,000 - $800,000 

per year. The cost could increase ~ J about US 

$1,200,000 in every rlfth year for boos~ -r programs. 

3.3 Vaccine Manufacturing 

Additional 

$750,000 us 
required in 

1995 for 

diphtheria 

booster. 

Republic of Moldova does not produce any of the Human vaccines 

required, since its requirements have been filled in the past by the 

Russian manufacturers. 

4.0. REGULATORY 

Presently Republic of Moldova does not have the National Control 

Authority responsible for release of imported vaccine. However the 

intention is to involve the Central diagnostic Center and the 

Epidemiological Center in the future. Ir. cooperation with these two 

institutions MOH is planning to establish system for the release of 

vaccine. The releases will be based primarily on the information 

available from the Production and Quality Control Protocols and 

records. 



'll 

5.0. CONCLUSIONS 

1. Republic of Moldova should continue its present practice of 

purchasing vaccine through UNICEF, since this is the most 

economical way to protect its population. 

2. It will be highly recommended to establish National Control 

Authority with more define mandate for release of all vaccine 

used in the country. 
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ROMANIA 

(April 19 to 21 1995) 

Romania has a surface area of about 237,000 sq. km. The population is 

estimated to bf:: about 23.0 million, with the birth rate being 1111000 or 

about 250,000 children per year. 

Therefore yearly requirements of the EPI vaccines. are as follows: 

The figures include boosters and wastage of vaccine. 
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2.0. POLITICAL FRAMEWORK 

Government of Romania has tra<titionally supported the policy of self -

sufficiency of vaccine supply. Since the Revolution in 1990 the 

support for Public Health and especially for immunization has 

intensified. 

3.0. CURRENT STATUS 

Romania has a long history of manufacturing of Biological products 

for both Human and Animal use. All EPI vaccines are being produced 

at Cantacuzino Institute, in Bucharest, with the exception of OPV and 

Hepatitis B which are being purchased through UNICEF. 

3.1. Manufacturing 

The Cantacuzino institute is the main scientific and technical unit 

within the ministry of Health. It employs about 1200 people. Of this 215 

are Research and Production scientific staff, 85 technical and the rest 

are auxiliary and administration. The main fields of activity of the 

institute are: Research, Production, Reference Controls and Public 

Health, Clinical Biology and Post-Graduate teaching. Production of 

bacterial and viral vaccines and bacterial immunomodulators 

represents about 50% of the total production activity of the institute. 
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3.1.1. Manufacturing Facilities 

In the total there are 33 buildings accommodating various activities 

throughout the complex. In general all buildings are old and need 

significant capital investment to bring them to the level of compliance. 

The most modernized unit is for the production of BCG vaccine. 

However even this unit needs structural modifications and capital 

investment for equipment. 

3.1.2. Technology - State of Art 

Manufacturing technologies for production of Bacteria and Viral 

vaccines need considerable modernization. Some of the more modern 

and significantly sophisticated equipment has been purchased ( i.e. 

fermenter). It is expected that some of the bacterial vaccines will be 

undergoing development and will be produced in the future by the 

fermenter technology. 

3.1.3. Capacities per year and cost per dose: 

BCG 6.0 million doses 245 Lei= $0.12 US 

Diphtheria 2.0 million doses 205 Lei= 0.10 US 

Pertussis 1.5 million doses 205 Lei= 0.10 US 

Tetanus 2.0 million doses 205 Lei= 0.10 US 

Measles 1.0 million doses 4100 Lei= 2.00 US 

DT NIA 410 Lei= 0.20 US 

dT NIA 305 Lei= 0.15 US 
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3.2. Procurement and Distribution 

Present procurement policy in Romania is as rollows: 

a. Imported vaccines ~re being purchased for MOH by an agent 

(UN/FARM), for hard currency and distributed to the District 

Health Centers as per MOH requests. 

b. Locally produced vaccine is ordered by the individual DHC 

directly from the manufacturer, and paid for by MOH. 

Present system is creating serious problems in regards to supply, 

distribution, proper use and correct cold storage. To eliminate some of 

the difficulties MOH is proposing the following changes: Use 

UN/FARM company as an agent for all procurement of imported and 

locally produced vaccine. The Agency will make purchases of the 

vaccine based on the projection 

prepared by the Ministry of Health, at 

the beginning of the year, and to 

include and cover the requirements 

of each individual District Health 

SOP for handling, 
monitoring and 
distribution have 
been developed. 

Center through out the country. UN/FARM will also be responsible for 

distribution of the vaccine to each and everyone of the 41 DHC in 

sufficient quantities to cover about three months of vaccine 

requirements. The facility to accommodate planned activities has been 

renovated and is awaiting installation of cold rooms, freezers and 

monitoring equipment. The building is equipped with two independent 

power supplies in addition to a generator for emergency power needs. 

The facility is expected to be operational by October 1995. With the 
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money on loan through the World Bank, Ministry of Health has 

already purchased refrigerators and freezers for all of 41 District 

Health Centers. Wlfh the establishment of this Agency MOH is 

expecting considerable impro\lements in the storage, delivery and 

distribution of the vaccines throughout the country. The new system 

should have positive financial impact on the cost of vaccine, since it 

will definitely contribute to improvements of inventories and reduction 

of waste. 

4.0. REGULA TORY 

4.1. National Control Authority 

National Control Authority reporting to the ministry of Health is 

responsible for Lot to Lot release of vaccines whether they are locally 

produced or imported. The products are normally released based on 

the production and testing protocols submitted by the manufacturer. 

However the State Control Bureau does selective testing to confirm 

recorded data and test results. 

The Control authority also performs periodical visits of the 

manufacturing facilities for the purpose of GMP inspections. 

4.2. Quality Control 

Newly renovated Quality control Department is located on the ground 

floo,- of the building being shared with the National Control Authority. 
• 
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Quality Control portion of the building consists of three major 

sections being used for: 

i. Preparation of equipment and decontamination, 

ii. Microbiological testing, 

iii. Chemical analysis 

Presently many of the tests are still being done within the production 

units, however gradual transfer to QC is expected. 

5.0. CONCLUSIONS 

1. The National Control Authority must be physically separated 

from the Cantacuzino institute. When and if this is accomplislJed 

Control Authority will be in a b~tter position to regulate vaccine 

testing, production procedures and adherence to GMP guide 

lines for biological products. 

2. At the Cantacuzino institute, all product release test must be 

performed by the Quality Control Department. 

3. Responsibility for release of Final products must be assigned to 

Quality Control. 

4. Since the quality of the vaccines produced in Romania is 

excellent, manufacturing of the human vaccines at the 

Cantacuzino institute should continue. However, Ministry of 

Health, National Control Authority and Cantacuzino institute 

must prepare jointly plans for future modernization and upgrade 
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of the production and quality control facilities and equipment as 

per WHO guidelines. 

5. Ministry of Health should implement as soon as possible the 

proposed plans tor the establishment of the Agency tor 

purchase and Distribution of all human vaccines to the District 

Health Centers. 

6. Cantacuzino institute must as soon as possible establish written 

Standard Operating Procedures tor all production and testing 

activities. 

7. Development of fermenter technology must be completed as 

soon as possible. This will significantly increase production 

capacities of Pertussis, Diphtheria and Tetanus vaccines. 

8. Complete development work on 10 dose BCG vaccine 

presentation in order to reduce wastage of vaccine. 

9. Romanian Government should consider privatization of the 

Biological industry. As private enterprise, funding for 

reconstruction and development, may be achieved through 

domestic or fcreign investors. 
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LISTS OF PERSONS MET: 

Russian Federation: 

V. I. Kocherovets 

V. P. Ganzenko 

A. V. Mikhailov 

A.V.Popov 

M. De Vintcha 

UKRAINE: 

V. T. Chumak 

K. V. Kuryshchuk 

E. A. Dorochinsky 
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Abbreviations 

MOH Ministry of Health 

GNP Gross National Product 

EPI Expanded Programme on Immunization 

DTP Diphtheria-Pertussis-Tetanus Vaccine 

DT Diphtheria-Tetanus Vaccine 

dT Diphtheria-Tetanus Vaccine for Adult 

BCG Bacillus Calmette-Guerin (Tuberculosis 

Vaccine) 

TT 

OPV 

GMP 

QC 

NCA 

SOP 

WHO 

PHC 

UNICEF 

UN/DO 

GLP 

QA 

Tetanus Toxoid 

Oral Polio Vaccine 

Good Manufacturing Practice 

Quality Control 

National Control Authority 

Standard Operating Procedures 

World Health Organization 

Primary Health Care 

United Nations Children's Fund 

United Nations Industrial Development 

Organization 

Good Laboratory Practice 

Quality Assurance 
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INFORMATION ON THI: VACCINE PROPHYL..\Xl.S AND 
THE PRODUCTION OF VACCINES FOR MASS SCALE USE ~ RUSSL4 

by Dr. J:P. G01ce11ko. Preside11t. IMMUNOGEN 

Federal and rWODal progqrnmes ·vaccine Pro.pbylaxis'" 

Epidemic situation with infectious diseases in Russian Federation (including controlled 
infectious of children) is still very tense. Diphteria reached epidemic level. High morbidity is 
caused by measles. pertussis. ~s, tuberculosis and other infections (Table I). The coverage 
of population with prophylactic vaccination is not satisfactory (Table 2). 

In view of these circumstances the program:ne "'Vaccine Prophylaxis·· was elaborated and 
adopted by Russian Federal Government. 

The targets of this programme are the decrease of children morbidity and mortality caused 
by infectious diseases controlled by vaccination as well as eradication of poliomyelitis. For 
reaching these targets the programme includes the increase of the vaccination coverage of 
children. the support of the modem level of vaccine production and appropriate quality control 
the creation of the efficient system of transportation and storage foT vaccine preparations. the 
modemi7.ation of the system of epidemiological surveillance, the improvement in teaching and 
training of personnel and the implementation of applied scientific stt.dies needed for improvement 
of vaccine prophylaxis. 

The programme foresees also for 1993-1997 the appropriate reconstruction of the 
factories and laboratories produced the vaccines needed for mass sc;Je use - measles, 
poliomyelitis, BCG, DPT, as well as DP. DP-M, D-M toxoids - to meet contemrorary 
international and national requirements (including GMP and GLP) for production and control of 
vaccines in seven factories (plants). 

I. Production department (plant) of the Cbumakov Institute of Poliomyelitis and Viral 
Encephalitides. Moscow Region - poliomyelitis vaccine. 

2. Production department of the Gamaleya Institute of the Epidemiology and Microbiology. 
Moscow - BCG vaccine and BCG-M vaccine. 

3. Moscow factory for the production of bacterial preparations - mea-;les vaccine. 

4. "'BIOMED" AS (Mechoicov). Moscow Region - ADPT vaccine.ADP-Mand AD-M 
toxoids. 

5. "'BIOMED" SPU. Perm - ADP and ADP-M toxoids. 

6. State enterprise "Allergen". Stavropol - BCG vaccine. 

7. "lmmWlopreparat" SPU. Ufa - ADPT vaccine. ADP. ADP-M. AD-M toxoids. 
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Besides Federal Programme ·vaccine Prop!1}iaxis .. 72 regional programmes are 
developed. Sixty-one of these programmes are financed from local budgets. 

Certification. registration and licensing of the medical immunobiological preparations 
produced by national producers as well as imported &om abroad 

To cover the needs of population in medical immunobiological preparations ( MIBP) of 
guaranteed quality and to improve the procedure of the introduction of newly developed 
preparations in Russian Federation. the State Committee for Sanit3ry and Epidemiological 
Surveillance introduced by official decree No. 5 from 3 Jlllle 1994. the system of state registration 
and certification of medical inmunobiological preparations. It includes the expenise of materials. 
laboratorv and field trials, analvsis of their resuhs. consideration of norm and techical - -
documentation. registration and issue of special form certificate of state registration and inclusion 
in the state register. 

Besides that to carry on the state control the fulfilment of the la\\'-s and rules securing the 
state J.iOlicy in the industrial production and distnl>ution of drugs. the Russian l\1inistry of Heahh 
and Medical Industry J.y official decree No. 4 from 20 April 1994 stated the order for licensing. 
manufacturing and distnl>ution of drugs including MIBP. The issue of licenses for production and 
delivery of drugs is earned on by licensing commission of the Ministry according to the 
regulations for getting appropri&te licenses. 

To regulate the imponation ofMIBP into Russia the Ministry established the procedure 
of the issue oflicenses for buying the preparations. Except that the State Committee for Sanitary 
and Epidemiological Control by official decree No. 12 from November 1992 introduced 
compulsory registration for foreign medical inmunobiological preparations. It is done for security 
of the control of the s~t"ety and efficacy of foreign preparations and for facilitation of the final 
decision concerning the use of them in human beings on the territoria of Russian Federation. 
These rules are also compulsory for the preparations devoted for specific prevention of diseases. 
for immunological and bacteriological tr~.atment and for diagnostic of infections. parasitic and 
allergil.: diseases. The registration of MIBP is carried out by State Committee for Sanitary and 
Epidemiological Surveillance. It includes the expenise of norm and techncial documentation and 
laboratory (preclinical) trial( s) and if necessary - clinical trial( s ). 

In case of satisfactory resuJts. the final repon on the study accompanied by the 
recommendation of Federal Commission is transferred to the State Committee for Sanitary and 
Epidemiological Surveillance. The Committee issues the registration cenificate in Russian and 
English valid for 10 years and fix the registration number of foreign MIBP. 

The registration procedure for MIBP basically does not differ from the registration of 
pharmaceuticals. 

·.be expertise. trials and registration of MIBP are paid procedures. The cost depends on 
the quantity of appropriate work. 
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Vaccination calendar valid in Russian Federation 

This calendar includes compulsory vaccinaticn and revaccination of children and aduhs 
against following infections: 

poliomyelitis 
measles 
mumps 
tuberculosis 
tetanus 
pertussis 
diphtheria 

children of 3 months to 16 years: 
children of 12 months to 6-7 years: 
children of 15-18 months: 
children of 4-7 days to 14-15 years: 
children of 3-6 months to 16-17 years: 
children of 3-6 months to 12- ! 8 months: 
children of 3-6 months to 16-17 years_ 

Besides that. to strengthen the measures for diphtheria prevention. the Ministry of Heahh 
and Medical Industry and the State Committee for Sanitary and Epidemiological Surveillallce 
introduced the annexes to above calendar (official decree No. 235/130 of 2 Novembe I qq4) see 
table 3. 

The production of vaccines in Russia 

For mass immuniz.ation purposes the following vaccines are produced: 

Measles vaccine (live dry vaccine Jistnouted by I or 2 doses per ampoule). In 
1995 the experimental batches of measles vaccine with improved 
thennostabilisation should be produced. 

The producer : A.S. ·u. Masai'". Moscow 
Production capacity : up to 15 million doses a year. 
GMP standards are to be est:ablished. 

Mumps vaccine cultural live dry distributed by 1 or 2 doses per ampoule. 

The producer: A.S ·u. Masai'", Moscow 
Production capacity - 8 million doses a year. 
GMP standards are to be established. 

Associated vaccine against diphtheria. pertussis and tetanus ( ADPT vaccine 
distributed by 1 rrJ - 2 doses per ampoule): Diphtheria toxoid with diminished 
contents of antigens (AD-M distributed by 1 ml - 2 doses per ampoule): 
Diphtheria-tetanus adsorbed toxoid (ADT distributed by 1 ml - 2 doses per 
ampoule): Diphtheria - tetanus adsorbed toxoid with diminished antigen contents 
(ADT-M distributed by I ml - 2 doses per ampoule). 

These preparations ar-: produced by 3 production facilities: 
I. AS. "Biomed'". Mechnicov. Mosco" Region 

Production capacity for ADPT vaccine - 5.000 litres a year 
for ADT-M - 12.000 litres a year. The production was not certified 
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according to GMP requirements but cenain settions of production meet 

GMP requi--ement (glass washing. stcrilizaticn. distn"bution in ampoules)_ 

2. S.P.S. "lmmunopreparaf'. U&. 
Production capacity for ADPT vaccine - 8.000 litres a year: for ADT-M -
2.500 litres a year. The production was not cenified according to GMP 
but cenified according to national standards for biologicals. 

3. S.P.S. ·'Biomed ... Penn 
Production capacity for ADT - I 000 liues a year: for ADT-M - 2000 litres 
a year. 
The production was not certified according to GMP but certified 
according to natiocal standards for biologicals. 

Vaccines BCG and BCG-M. Vaccines againSl ruberculosis dry for intradermal 
mjection. One set of vaccine is composed of I ampoule contained IO or 20 doses 
and I ampoule of solvent. 

The vaccine JS produced by 2 facilities: 

I. State enterprise .. Allergen··. Stavropol 
Production capacity - 1.8 million sets by 20 doses each 

The production was not certified according to GMP but cenain sections 
of production meet GMP requirements (glass washing, Sleriliz.ation and 
distn"bution in ampoules). 

2. Production depanment of Gamaleya lnSlitute of Epidemiology and 
Microbiology. Moscow. 

It produces BCG and BCG-M vaccines. 
Production capacity- 0.8 milli<'n sets by 10 and 20 doses each. 

The production was not cenified according to GMP requirements. The 
project of appropriate modernization is accomplished. 

Poliomyelitis vaccine 

The production depanrnent (plant) oflhe Chumakov lnSlitute of Poliomyelitis and 
Viral Encephalitides. Moscow Region. produces poliomyelitis oral vaccines 
contained I. 2 and 3 types of poli<'virus (Sabin strains). DiSlribution - 10 doses 
per vial. 
Production capacity - I 00 million doses a year. 

The production standards are close to GMP requirements. Now the project and 
financial documentation are ready for reconstruction and new 1.:onstructions 
staned. 
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Table l 
Dynamics of diphtheria. poliomyelitis. pertussis. meales. mumps and tuberculosis morbidity 

1989 - 1994 

YEARS 

1989 1990 1991 1Q92 1993 199.\ 

Dipbthena - number 593 1211 1896 3897 15210 39917 
-per 100000 (i.4 0.8 L3 2.6 10.3 26.9 

PobomyelihS 11 16 17 10 5 8 
0.007 0.01 001 0.007 0.003 0.005 

Pcrh:ss1S 27731 24960 30876 2400-l 39218 48309 
18.8 16.9 20.8 16.2 24.4 32 5 

Measles 25525 18370 20449 29218 74336 29286 
17.3 12.4 13.8 12.5 50) 19 7 

Mumps 72511 58666 36513 34939 44618 41391 
49.2 39.2 24.6 23.6 30.08 27.9 

Tuberculosis 
I newly registered per I()\;()()()) 28.3 29. l 30.5 33.7 34.5 35.7 

Table 2 

YEARS 

1989 1990 1991 1992 1993 1994 

Poliomyelitis 

1 year 68.6 69.4 72.1 69.0 82.2 87.5 
7 years 78.0 80.0 86.3 88.1 76.2 78.3 
14 years 88.7 70.7 86.0 85.5 714 98.2 
16 years - - 84.5 83.2 84.0 96.2 

Diphtheria 

I year 82 7 68 5 69.1 72.6 79.2 88 05 
3 years 77.2 77.3 74.6 81.3 830 97.5 
16 years - - 834 80.1 86.5 97.5 

Pertussis 

I year 60 3 60.2 59.2 62.0 65.8 717 
~years 68 8 67 7 63 0 671 660 17 9 

Measles 

2 years 82.0 811 78.4 82.6 88.2 91.2 
1 years 679 70.2 69.9 61.5 676 72 7 

~umps 

2 years 61 J 58 5 566 61.7 66.9 71.2 

Tuberculos1~ 

~ewbom~ - - 97 0 97.2 'l7 I en~ 



Type of immunization 

AD PT-vaccine (diphtheria. 
penussis. tetanus) 

ADT to:<oid 
(diphtheria, tetanus) 

ADT-M toxoid 
(diphtheria, tetanus) 

AD-M to:<oid 
(diphtheria) 

Table 3 

The scheme of immunization against diphtheria, pertussis and tetanus 
(According to the c.lecree of Ministry of Health and Medical Industry and 

State Committee for Sanitary and F.pidemiological Surveillance 
No. 2351130, 2 November 1994) 

Time of immunization Time of reimmw1ization 

I 2 3 

3 months 12-18 
4.5 months months 
6 months after 

completed 
vaccination 

3 months 9-12 
4.S months months 

after 
co1aplcted 
vaccination 

4 

at 6-7 16-17 
years of years 
age 
(before 
entering 
school) 

11-12 
years 

Notes 

--
Vaccination could be 
combined in time with 
poliomyelitis vaccination. 
Revaccination carried out 
once 

Same as above 

Revaccination carried out 
once. Adults are 
revaccinated once after IO 
years 

Revaccination carried out 
once 

Conm1e11t: For children immunized according to individual scheme the interval between first and second revaccination must be not less than 4 years; 
For funher revaccination, the inte"·al must e:<ceed S years. 

-N -..a 



Preparation Units 

Measles \'accine thousand doses 

Mumps \'accine thousand doses 

Poliomyelitis vaccine thousand doses 

Tuberculosis vaccine thousand sets 

DPT vaccine litres 

DT toxoid litres 

DT-M toxoid litres ---· 
D-M toxoid litres 

ll1e supply of Russia and newly independent countries with the 
\'accines of mass scale use in 1991-1994 

1991 1992 

Total Russian Total Russian Total 
Federation Federation 

14000 6016 9803 5636 10163 

7701 3334 7400 3524 6453 

69700 30550 68100 24539 49200 

2627 1202 3137 1243 2500 

14265 6290 12900 5272 9962 

336 183 500 274 1718 

Q615 4584 11681 4437 12657 

2048 1092 2436 775 4533 

1993 1994 

RuHian Total R1111ian 
Federation Federation 

6406 11500 6972 

3932 8000 3793 

27278 44875 32700 

1012 2500 1324 

8208 83'1.l 6972 

880 2600 2265 -N 
11483 25540 24300 QO 

3296 10940 9782 
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COUNTR\' REPORT ON VACCINE MANUFACTURING IN UKRAINE 

by Mr. J: Chumak, First i ·ice-Chairman of State 
Committee for Medical and Microbiological Industry of Ukraine 

The State Committee for Medical and Microbiological Industry of Ukraine 
(Derzhcommedbioprom) is responsal>le for the output of the medical preparations in Ukraine. 
including the output of vaccines for the immunological prophylactic me:isures of the population. 

The problem of the immunological prophy!actic measures of the population of Ukraine 
is mgent. taking into consideration consequences of the accident at the Chenobyl nuclear power
station. 

At present Ukraine has no good manufitcturing practices on its manufacturing of vaccines 
which are necessal)· for the immunological prophylactic measures of the population. 

In accordance with the decision of the Government of Ukraine. in the limits of the 
Germany credit fine, the State Committee for Medical and Microbiological Industry of Ukraine 
com luded a contract with the firm "'Linde KCA Dresden", Germany. 2s for construction at 3 
plants manufacturing the following vaccines: 

• 
• 
• 

• 

DPT 
BCG 
Measles vaccine 
German measles vaccine 
Hepatitis 8 vaccine . 

Means. which are allotted for the organisation of vaccines manufacturing are not 
sufficient for the accomplishment of the complex of works /acquisition of the equipments. 
technologies. strains for the manufacture of the above mentioned vaccines. 

The State Committee for Medical and Microbiological Industry of Ukraine requested 
UNIDO to render assistance in the receipt of the strains and the t~cbnologies for the manufacture 
of the above mentioned vaccine, in the form of technical or humanitarian help, through the World 
Health Organisation. They are ready to provide all the necessary information as for the given 
question. 
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THE NATIONAL CENTRE OF INFECTIOUS AND PARASITIC DISEASES 
IN SOFIA, BULGARIA 

by Prof P. Nenkov, Deputy Director, Ministry of Health 

A GENERAL REVIEW 

The history of the National Centre of Infectious and Parasitic Diseases began in 1881 
when an Antivariola Laboratory was established at tlie district hospital of the town in Razgrad 
with a Royal Memorandum of Prince Battenberg. The laboratory was headed by Dr. Boris Ox. 
In 1888 an Antivariola Institute was opened in Sofia. Later it was transformed into a 
Bacteriological Institute. In 1890 the Antivariola Laboratory and the Bacteriological Institute 
merged. Eight years later the Antiplague Institute joined them. The production of antivariola 
vaccine was started and large-scale studies on its effectiveness and side reactions were performed. 
The preparation of antisera to diphtheria, rabies and plague was initiated. Antiplague vaccine was 
also prepared. In 1908, the production of anticholera vaccine, palyvalent antistrept<icoccal serum 
and type-specific sera for diagnostic purposes began. In 1910, the united Bacteriological 
Antivariola and Antiplague Institutes were given the name Central Institute of Hygiene. In March 
1921, the Supreme Medical Council issued a new regulations giving higher status of this 
Institution. Gradually, the scope of activities bad broadened and it turned into a real centre of the 
prophylactic medicine in Bulgaria. Today the devoted work of the founders of the Centre is 
greatly admired. 

Over the years the activities of the Centre covered a wide area of research and production 
of preparations for the prophylactic work of the National Health Care. 

The Rockefeller Foundation was interested in the work performed here and the visit of its 
representative Prof Selektar marked the beginning of a long-term useful co-operation. According 
to an agreement, signed in 1928, this Foundation granted 19,5 million levs for a new building. 
Its construction staned in 1932-1933. The official opening of the building with well equipped 
laboratories took place on March 3, 1938. The representative of the Foundation at that time R. 
Collins. was appointed to be the acting Director of the Institute, serving as an employee of 
Bulgaria. The Institute was divided into three depanments: Microbiology, Chemistry and 
Hygiene. 

A farm was attached to the Institute to take care of the needed animals and to produce 
sera from them. (This farm is located in the suburbs of Sofia, in the area of the mountain 
"Lyulin"). The variety of prophylactic, therapeutic and diagnostic sera became greater. Their list 
included bivalent and polyvalent sera against gas gangrene, typhus, paratyphus, anthrax., 
botulismus, E.coli. etc. New methods of diagnosis ofinfectious diseases were widely introduced. 
The production of nutrient media was enlarged. 

During the years of World War II, the Institute worked on solving new problems which 
arose with the spreading of malaria, tuberculosis. anthrax., syphilis. 

In 1949, new depanments were included in the structure of the Institute. The depanment 
for production of hiopreparation was established as a separate unit. A depanment of 
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epidemiology started :o work and a di\i.sion took care of the connections of th.: Institute with the 
local microbiological laboratories an<! the introduction of new methods of diagnosis in these 
laboratories (the division was named "organiz.ational md methodical activities"). 

In the late fifties. the problem of the viral infections became sharp and a Virology 
Depanment was set up . 

.4\.s the Medical Academy was created in Bulgaria in 1972. the Institute was incorporated 
into it. It was named Research Institute of Infectious and Parasitic Diseases and about twenty 
years it belonged to the Academy. In the meantime. the problem of AIDS emerged ar ·;the 
Centre AIDS Laboratory was created. 

At present the National Centre of Infectious and Parasitic Diseases is an imponant 
institution in the BuJgarian Heahh Service. About 700 employees work here. The advantage of 
this large institution is that it can house a wide range of disciplines that can cooperate freely. This 
is valid for the five departments of the present centre. These depanments are o~ Mic1obiology_ 
Virology, Epidemiology, Parasitology, Applied Immunology and Biot~ ~hnology. and 
Organiz.ational and Methodical Activities Unit. Their duties can be summarized as : research. 
diagnostic work. production of biopreparations. training of specialists of the country's 
prophyla~"tic network in advanced courses. Thu::; the National Centre of Infectious and Parasitic 
Diseases can solve complex problems connected with the control of the epidemiological situation 
in the country. 

The resuh of the research and the production of valuable preparations is the limitation of 
many infectious diseases. Here we may quote the strong positive effect of the vaccination 
programmes against diphtheria. tetanus, pertussis, tuberculosis. typhus. cholera. variola. 
poliomyelitis and rabies. In recent times. the vaccine against measles. mumps. rubella. herpes and 
Crimean Haemorrhagic FeveJ'a-interferon produced in NCIPD have given their favourable effect. 
The purified and concentrated hyperimmune equine sera (against anthrax, diphtheria. tetanus. gas 
gangrene. snake venoms. etc.) and the human normal and specific immunoglobulins for 
intramuscular and intravenous ust. are valuable preparations for the prophylaxis and treatment of 
life-threatening diseases. The latest developments in the production of the Centre are in the field 
of the immunonodulating vaccinal preparations. The polybacterial peroral vaccines "Respivax" 
and "Urostim" are widely used now for the prophylaxis of respiratory tract and uro-tract 
infections. 

A great number of laboratory methods and diagnostic preparations were introduced in the 
practice. The modem developments incluJe florescent and electron microscopy. enzyme-linked 
immunosorbent assays. colicine phagotyping. molecular-biological methods for the studies of 
Salmonelloses and Shigelloses. AIDS, rota and paraviruses. influenza. papilloma viruses. herpes 
viruses. etc. 

The production of monoclonal anubodies was started. Now they are routinely used in toe 
laboratories in the country for diagnostic purposes. Modern methods for the investigation of the 
immune status of the patients were introduced. 

The Centre produces a large number of diagnostic preparations including saturated and 
unsaturated sera for the serological diagncsis of Salmonella, Shigella. E.coli, Bordetella. cholera. 
etc.: discs for antibiotic-resistance determinations: precipitating antiglobulin sera. including 
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labelled with FITZ and enzymes: a great number of dry and fluid culture media. including 
differential and selective ones needed for the adequate microbiological diagnosis. 

The parasitological laboratories in the country use n~w the kits for the immunodiagnosis 
of some parasitiscs including tricbinellosis. ecbinococcosis. tc.xoplasmosis. etc. produced at the 
Centre. 

Diagnostic preparations for viral diseases (i.e. herpes infections. influenr enteroviruses. 
Crimean and other haemorrhagic fevers) were developed and found their appl .ion. 

Studies of the epidemic processes of viral hepatitis. influenz.a. nosocomial infections. 
staphylo-stteptococcal diseases were performed. The role of a number of insects and rodents as 
vectors of infectious diseases was clarified. 

The result of the research in the field of allergy-causing factors is the production of a 
variety of allergens for spe\;ific diagnosis and treatment of allergic diseases. The production 
programme of the Centre includes 160 types of allergens from house dust. bacteria. pollen grains. 
moulds. foods. insects, industrial pollutants.. etc. Recently. a new class of preparations - allergoids 
(chemically modified allergens) was developed. 

A field which also had a good development starting in the late fifties was the fractionation 
of human blood proteins. The technologies for the preparations of albumin. nonnal and specific 
innmmoglubolins for intramuscular and intravenous application were worked out by the specialists 
of the Centre. 

Beside the production and practice-directed research, studies of fundamental character 
have been perfonned in the fields of: local and systematic humoral immunity. immunocbemistry 
of bacterial and viral antigens. mechanism of action of atopical allergens, antigen-representing 
cells of the immune system. the celiular metabolism ofBordetellas, cenain aspect1; of virus-cell 
interactions and the isotopic tracing of the infected cell's metabolism, the molecular hybridiz..ation. 
plasmidology. the mechanisms of antibiotic sensitivity and poly-resistance and chemotherapy of 
~ome viral diseases. etc. 

The Centre is respected internationally. Scientific projects with institutions mostly in 
European countries have been implemented on bilateral and multi-lateral basis. The contacts with 
WHO are effected mainly through the Mini~try of Health in the field of the studies of the 
epidemiological processes. The Laboratory of Allergy and the Laboratory of AIDS are associated 
to WHO. 

In confonnity with the world's scientific achievements, personal experience and the 
!'esearch of the: specialists, the Ministry of Health and the prophylactic network was given 
systematic and active help for performing antiepidemical activity and control over the whole 
country including development of analysis, prognoses and prophylactic programmes for separate 
or group infectious and parasitic diseases, guide materials for epidemiological investigations, 
ODD activities and others. Helping the medical practice, periodical national and regional 
scientific-methodological conferences. meetings and syr posia are held. 

There cannot be realized a fruitful and successful work without a broad study of the 
world's scientific and practical achievements, without using the experience and without the 
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scientific collaboration with a number of related scientific in!litutes. Dozens of our specialists 
obtained new and modem knowledge !n establishments in Russia. Czechoslovakia. Germany. 
France. the UK Italy. the USA etc. 

A significant help for the NCIPD were the joint scientific projects with institutions of 
Russia. Czechoslovakia. Hungary. Germany. Greece. Austria. USA. 

Our Institute is the place where. needed for the country. profiled specialists in the sphere 
of infectology - epidemiologists. microbiologists, virofogists. parasitologists and infecticmists. 
took an active pan in the peripheral units and laboratories in the country, as well as in the medico
biological scientific field. 
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LIST OF PREPARATIONS 
Produced by the National Centre of Infectious and Parasitic Diseases (NCIPD) 

VACCINES 

Vaccine against Diphtheria. Tetanus and Pertussis 
Vaccine against Diphtheria and Tetanus 
Vaccine against Tetanus and Diphtheria for aduhs 
Vaccine against Tetanus 
Antituberculosis BCG Vaccine for lntradennal Use. Freeze-dried 
Vaccine against Typhoid Fever 
Vaccine against Cholera. Freeze-dried 
Inactivated Vaccine against Crimean Haemorrhagic Fever (CHF) 
Freeze-dried Inactivated Antihetpes Vaccines: Types 1. Types 2 and Types 1+2 

Live Measle Vaccine - Freeze - dried 
Inactivated Cell Cuhure Rabies Vaccine 
Lipovac (Anti-Influenza Vaccine) 

IMMUNOSTIMULA TORS 

Respirax 
Urostim 

ALLERGENS 

Group A. House Dust. Mites and Dandruff Allergens 
Group B, Pollen Allergens 
Group C, Food Allergens 
Group D, Bacterial Allergens 
Group E. Fungal Allergens 
Group F. Occupational Allergens 
Group G. Insect Allergens 

HUMAN BLOOD DERIVATIVES 

Nonna! Human lmmunoglobulin 
Human Anti-Crimean Haemorrhagic Ft.ver lmmunoglobulin 
Human Antirabies lrnrnunoglobulin 
lmmunovenin - Intact 
Staph oven in 
Histaglobin 
Human Serum Albumin 
Alpha-Interferon 



HYPERl!\11\IUNE EQUINE SERA: 
- Tetanus Antitoxin 
- Diphtheria Antitoxin 
- Gas Gangrene Antitoxin 
- Botulinus Autitoxin 
- Anti\iperine Serum 
- Anti-Anthrax Serum 

11\11\l l!NODIAGNOSTICS 

Purified Protein Deri\'ate of Tuberculin ( PPD) 
Diagnostic Bacterial Preparations for Intestinal Infections 
Anti-Salmonella 0-poly\'alent Sera 
- Anti-Salmonella 0-Group Sera 

- Anti-Salmonella H-Factor Sera 
- Anti-Salmonella H-Sera for Sven-Gard 
Diagnostic anti-Shigella Sera 
Diagnostic anti-E.coli Sera 
Anti-Human-Globulin Goat Serum for Antiglobulin Coombs Test 
ELISA-Ab Test System Trichinella Spiralis 
ELISA-Ab Test System Echinococcus granulosus 
ELISA-Ab Test System Toxoplasma gondii 
Hemagglutination Kit for Detection of Antibodies to Trichinella spiralis 
Hemagglutination Kit for Detection of Antibodies to Echinococcus granu)osus 
Hcmagglutination Kit for Detection of Antibodies to Toxoplasma good.ii 
IF Kit for Detection of Antibodies to Enthamoeba histolytica 
IF Kit for Detection of Antibodies ~o Toxoplasma gondii 
IF Kit for Detection of Antibodies to Echinococcus granulosus 
Cardiolypin preparation for diagnosis of syphilis 
Kit for assay of cellular immunity 

!\IOSOCLOSAL A~TIBODIES 

Specific for: 

Human leucoc~1e surface antigens : purified, 
FITC & PE conjugated (Anti-CD2.3.4.5.7.8. I lb.14. I 5.57.45. DR) 

Human blood group antigens 
(Anti-A. Anti-B) 

Human immunoglobulins 
(Anti-lgM and lgG) 

Salmonella 
(Anti-0 and Anti-H) 
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CULTURE MEDIA 

Dehydrated Culture Media - 30 preparations 
Prepared Plated. Tubed and/or Bottled Media - 280 preparations 

MISCELLANEOlTS 

Guinea-Pig Complement. Freeu-dried 
Pbytohemagglutinin 
Paper indicator fot Checking Dry-Hot 

Steriliz.ation 160-165°C 
Paper indicator for Checking Autoclave 

Steriliz.ation 121°C 
Paper indicator "r Checking Autoclave 

Steriliz.ation I 34°C 
Freund's Adjuvant 
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NATIONAL mlMUNIZATION PROGRAl\ll\IE IN ROMA~IA 

by Dr .• '!\·. /on-Nedelcu. Nat1onai /mmu'1i=at1011 Programme }\fa11ager. A!uustry qf Health 
a11d Dr. A. Combiescu. Director. CA.\TACUZINO !tis11tute 

L l!\IRODUCTION 

Background 

The population of Romania Li; 22.5 million. The annual birth cohon was 248.000 in 1994 
'\\'ith an infant monality of26. 7%.ooo. 

D. NATIONAL ml\tUNIZA TION PROGR4MME (?\'lP) STRUCTURE 

Or:ganiz.ation 

NIP is coordinated at the national level by the National lmmuniz:ation Manager in the 
Minist:r)· ofHeahh. At the district level ( 41 districts including Bucharest) 0mmmization activities 
are the responsibility of a medical epidemiolog& from the Preventive Medicine Centre. Technical 
suppon for NIP is pro\-ided by National Institute of Public Heahh. Amiee on ixnmunization 
policy is provided to Ministry of Health by the Commission of Infectious Disease. 
CANT ACUZINO Institute manufactures the majority of needed vaccines and is the national 
reference centre for microbiological research. 

Deln·er:y of Vaccination Senjces 

All \"accines are administered by state employees working in primary health centres ( 5000 
dispensaries) and maternity hospitals (n-400). 

111. IM!\ICNIZATIO~ POLICY 

All vaccinations are free of charge. 

Romania adopted WHO objectives and targets for vaccine-preventible diseases control. 

As of November 1989. Romania adopted WHO guidelines for contraindications to 
vaccinations. 

At present Romania has no policy to prevent CRS. or NIB infection by vaccination. 
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I\'. EPI VACCINE COVERAGE 

Yearly 

EPI Vaccines Coverage - ROMANIA 
(at 18 months of age) 

DTP3 OPV3 MEASLES 
Generation 

1991 97.2 

I 
91.2 90.4 

1992 97.6 91.3 90.5 

1993 98.2 93.5 91.4 
I 

Source of data · National lrnmunizatioo Progranune 

\'. NATIONAL WMUNIZA TION PROGRAMME SCHEDULE 

IMMUNIZATION SCHEDULE in ROMANIA (PRESENT) 

AGE VACCINES COMMENTS 

Birth BCG Continuous 

2-7mo TOPV Campaigns March & September 

4-9mo TOPV Campaigns April & November 

10-15 mo TOPV Campaigns April & November 

.. .JmO DTP Continuous 

4mo DTP Continuous 

5mo DTP Continuous 

<l-13/15mo Measles Campaigns February & September 

11 mo DTP Continuous 

29mo DTP Continuous 

7y OT plus Measles 

Q \' TOPV 

14 y OT plus BCG BCG if Mantoux negative 

BCG 

99.2 
99.2 
99.8 
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I~tMUSIZA TIO~ SCHEDULE - <STARTING \\ 1TH OCTOBER I QQ5) 

RECOMMENDED J'ACCINES COMMENTS 
AGE 

Birth HepB In the first 24 hours 
BCG At 4-7 days of age 

Imo HepB S1multaneouslv 

2mo DTP+TOPV Simultaneously 

4mo DTP+TOPV Simultaneously 

6mo DTP• TOPV -Hep B S1multaneousl\· 

Qmo Measles 

12mo DTP+TOPV Simultaneously 

30-36 mo DTP 

7 \' OT 
Measles 

Q \' \'POT 

14 \' OT lfMantoux negative 
BCG 

24y Td Every 10 years 

\'I. \.ACCl~E PR£\"£1'TABLE DISEASES SITUATION 

Vaccine Preventible Disease J9QO - 19Q4. ROMANIA 

Nb. cases per indicated year 
Diseases 

1990 1991 1992 1993 1994 

Measles 46QO 1773 6061 28321 6228 

Penussis 817 2463 822 1551 732 

Polio Total 8 30 18 IO 8 

Wild/Unkno\\n 1/0 I 0115 I.I I 0/2 015 

Tetanus Total 34 23 37 30 25 

Neonatal I I 3 I I 

Diphtheria 0 0 0 0 0 



140 

\11. LICENSING AND kEGISTRA TION OF BIOLOGICAL IN ROMANIA 

The Centre for State Control of Biological Product of Human Use i~ designated as 
National Authority Control in Romania. 

Appliers for vaccines registration are asked to furnish the following: 

a) A sample ofbiological product. 

b) Vaccine· s technical documentation issued by the manufacturer._ 

c) Documentation to show that the premises under which product is manufactured 
meet Good Manufacturing Practices in the form prescnl>ed by WHO standard and 
are subject to regular inspection by the NCA for every batch. 

d) Free Sale Cenificate issued by country of origin. 

e) Fixed tax of 500 USD plus the values of control tests_ 
Licensing is pro·.ided by the Ministry of Health. 

\111. \' ACCINES LOCAL PRODUCED AND IMPORTED IN ROMANIA 
1990 - 1994 

Since 1990 Romani:l imponed annually 2.000.000 TOPV closes. (Sclavo - Italy)_ The 
rest of needed vaccines have been produced locally - annual produced and present potential 
capacity are sho"11 in undemeath table_ In the interval 1990 - 1994 Romania did not exponed 
vaccines. 

In 1995. Romania paid for illl!>onation of I. 75 millions paediatric doses and 250.000 
doses of hepatitis B vaccine_ As soon as vaccine should be arrived the preparations are made to 
integrate hepatitis B universal infant immunization in the National immunization schedule as a 
main !.trategy of hepatitis B control. The additional strategy of hepatitis B control is hepatitis B 
immunization of the health professionals at risk (in the first 2 years) followed by vaccination of 
medical students staning with the year 2-r I of the control programme. 
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VACCINES PRODUCED BY CANTAClJZINO INSTITIITE - BUCHAREST IN ROMANIA 
1990- 1995 

Ord.) AMOlMS PRODUCED IDOSESl ESTIMAT!:ll POTE1''TIA! 
!lio VACCINE TYPE COMPOSITION ftaSEl'IT ATION CAPACITY 

1990 1991 199:! 1993 1994 1AT PRESENT\ 

I MEASlES Li•-c 1000 ~ SOlOOZ 48:290 .SI 11188 .S21t525 7619.52 1000000 
lS.C.) TCID,,. Muhdost 

:: INFLUENZA mactJ•"acd Purified Liqwd 183!!00 139890 962.SO 53040 107360 300000 
(T rw•lclll. llude<>- mcm.ldasr 
LO) ..,.ta! 

pr11aas 

l RJ\BIE$ 8-prquobc- ~-ham Liqwd 181040 194260 218120 281330 1~440 100000 
lllllC macll\' - maiodmt 
II o l bram 

4 DIPHTHERIA Puri6al 6.:ljUi 1MpUd 6630 49.SO 4410 11.SlO 1620 See11«c 
(for toxoid dose mmodasr 
aduJLs1• (I c) 

< TT:TANUS PunfJCd IO RU- Liqwd l.S.S6.S.SO 1741951 20280.SO 2304.SOO 2131100 2000()()(; 
lOltOld close mmodaic 
(l.c l 

t• DihITHE.RIA- Cmibmcd 2!5 u Liqwd 883.560 152740 628890 861180 778860 1000000 
TETANUS purified D-tOltOld mmodaic 

lo:itoads IOBU 
(LC.) T -tOIOOICI 

- DIPllTHE.lUA- Ccimbmcd 15lf Liquid 1.536110 1278210 11.59910 989120 9361.SO 2000000 
TETANUS - (l.C) D-tox01d mmodaic 
P£RTIJSSIS 6BU 

T .(oxoad 
20 I lJ 
pMUSSL\ 

s TYPHOID HC31 mx- 5 10' Laqwd 189200 S02800 4061.SO 1161.SO 4822.SO 3000000 
tmacd ba12 mmodosc 
(SC I dt..r 

'! HCG UliC 4mgsam- FrCICSC-Glcd 5428.500 4.546700 49.58400 471SOOO 4217400 7000000 
11 d) dncd mullJdosc 

"'aplitJml 

111 \"ADl/J:N La-. IO" Laqwd 233100 ::.13900 131200 161200 163800 300000 
rBACllJARY rnral 1 CFl l.11tJ muhitlosc 
l>YSl:NRTY1 

• Rqilaad II\ T d smcc Jmuaf' bl 199 5 - I 000000 cklSC5 amual c:;p&Clly 



ROMANIA - NATIONAL IMMUNIZATION PROGRAMME 
EPI Plus Schedule (as of 1995) 

Dlph/Teta 
AGE Pertussis Pollo Hepatitis B TB Measles 

Birth Hep B BCG 

2 mos DTP TOPV Hep B 

4 mos DTP TOPV 

6 mos DTP TOPV Hep B 

9 mos Measles 

12 mos DTP TOPV 

30-36 mos DTP 

7 yrs OT Measles 

9 yrs TOPV 

14 yrs OT BCG 

24 yrs+ dT 

-""' N 



MEASLES - CASES BY IMMUNIZATION STATUS AND AGE GROUP· 
ROMANIA/1 ST SEMESTER 1994 N = 5411 
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Source : National Immunization Programme 
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Pertussis - cases under 1 b~' onset age (months) 
Romania - 1st semester 1994 (N = 104) 
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Tetanus and Diphtheria Immunity (HA) by age group 
ROMANIA - National Serorosurvey 1993-1994 

'Percent of immune persons 
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Source: National Immunization Programme 
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NATIONAL VACC~ATION PROGRAMME IN POLAND 

by Prof W Magcl=ik, National Institute of Hygiene 
and Dr. E. Kac=urba, Sera J 'accines Central Research laboratory 

Programme of vaccination 

National vaccination programme in Poland is realized on the basis of calendar of 
vaccination, which is actualized once yearly by the Ministry of Heahh according to the advices 
of Epidemiological Committee. 

The calendar for 1995 is divided into thr~ parts. Obligatory vaccination of children and 
adolescents with mentioned in calendar do~s of particular vaccines and age of children are 
included to part A. In the first year of life primary vaccination against tuberculosis at birth and 
vaccination at 12th month of life for the second time only for children with no scar or scar smaller 
than 3 mm after first vaccination, vaccination by 3 doses of DTP and simuhaneously against 
poliomyelitis by OPV are included to the calendar. Above it in the half of country all newborns 
and infants and in the second half only newborns and inf.mts born from HB V infected mothers are 
vaccinated four times against hepatitis Bin the scheme 0, I, 2, 12. In next two years it is since 
1997 all newborns and infants in the whole country would be vaccinated against hepatitis B. In 
the fust half of the second year oflife vaccination against measles - mumps and rubeola by vaccine 
MMRII and in the second half fourth dose of DTP and simuhaneously OPV is included to the 
calendar. 

Children and adolescents in the age between 6 and 19 are vaccinated by the booster doses: 

three 1.imes against tuberculosis (at 7, 12 and 18), 
twice against diphtheria and tetanus by vaccine DT (at 6 and 14 ), 
once against diphtheria and tetanus by vaccine Td (at 19), 
twice against poliomyelitis by OPV (at 6 and 11 ), 
once against measles (at 7), 
once against rubeola (at 13 ). 

Obligatory vaccinations mainly adults from the risk groups against hepatitis B, typhoid 
fever, diphtheria and tetanus, as well as against rabies are included to the part B of Polish calendar 
of vaccination. 

Rrcommended vaccinations against influenza, tick born encephalitis. yellow fever and other 
vaccinations mentioned in International Health Regulation for travellers as well as against 
hepatitis B for persons not included to the part A and part B are mentioned in the third part of 
calendar. 

Vaccinat•on coverage 

Coverage for the most of vaccinations are above 90% and even above 95% (Fig. I). Several 
mont.is delay of some vaccination in comparison with calendar are observed. The coverage below 
90% is observed only in one district (in Poland - 49 districts}. 



147 

Figure I 

Vaccination coverage on 31 DeceuiJer' I~ 1994 for children born in the years 1988-1992 
of basic immnnintion against diphtheria, tetanus, pertussis, poliomyelitis (OPV). measles and 
primary vaccination against tuberculosis performed soon after birth. 

Vaccination 1990 1991 1992 1993 1994 
against (born 1988) (born 1989) (born 1990) (born 1991) (born 1992) 

diphtheria 98,4 98.2 98.0 98.2 98.2 

tetanus 98.5 98.2 98,0 98.2 98,2 

pertussis 97,3 97,7 97,6 97.6 97,6 

poliomyelitis 98,4 98,l 97,9 98.l 98.2 
(OPV) 

measles 94,6 93.5 94,9 95.3 95.6 

tuberculosis 96,9 94.0 94.5 94.3 93.2 

Licensing and registration of vaccines 

According to Polish legislation each vaccine used in the country imponed as well as 
produced inside has to be registered. Each lot of produced inside the country and imponed 
vaccine has to be controlled by State Control Laboratory, which is organiz.ed at National Institute 
of Hygiene in Warsaw. 

Epidemiological situation of injections diseases preventable by vaccination 

;Jiphtheria and poliomyelitis may be evaluated as eliminated diseases. The last epidemic 
and last deaths causes by diphtheria was noted in 1973. Four cases of diphtheria were noted 
eighties years. Thineeo cases of diphtheria were noted in 1992-1994 (Fig.2 ). All of them were 
imponed from Ukraine, Russia and Byelorussia. 

The last poliomyelitis cases caused by wild polio viruses were noted in 1982 and 1984. 
Yearly between 0 and 3 poliomyelitis cases associating OPV vaccination are registered (Fig.2). 

No tetanus cases are observed among children and youths yearly 50-65 cases are registered 
among older adults, mostly at villages in southeast part of country. 

In the 80s up to 1991 - 200-300 pertussis cases were noted in Poland. Increasing of 
number of cases up to 600-700 was noted in 1992, 1994 (Fig 2) and also in 1995. Observation 
has to be performed very carefully and the reason of this situation should be explained. 

Decreasing of number of measles and hepatitis B cases is observed in last years. Especially 
programme of vaccination against hepatitis B bas been significantly enlarged because of big 
numbers and big incidence rate noted in the country. Health care workers, students of medical 
facuhies and at nurses' and laboratories' schools, persons with chronic diseases, persons with dose 
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contact with HBV infected as well as persons before planned surgical operations are vaccinated 
free of charge. Also vaccination against hepatitis B of all newborns and infants are spread step 
by step. to cover the whole country in 1997. 

Tuberculosis cases in the years l 990- I 9'l4 for the first time since the last war increased 
between 16136 and 16653 (3.1%). New cases of tuberculosis are observed especially among 
aduhs. 

Figure 2 

Number of cases and incidence rate per 100 000 
of infectious diseases preventable by immunization 

No. of cases !ocidence rate per I 00 000 
Diseases 

1990 1991 1992 1993 1994 1990 1991 1992 1993 

Diphtheria - - I 10 2 - - 0.03 0.026 

Tetanus 65 S8 S2 SI S4 0.17 O.IS 0.14 O.IJ 

Pertussis 292 J02 S90 314 697 0.77 0.79 1.54 0.82 

Poliomyelitis I - 2 3 I 0.003 - o.oos 0.008 

Measles .56471 2419 369S 1410 864 148.J 6.3 9.6 3.7 

Hepatitis B ISl16 13603 13237 13296 10924 39.7 3S.6 34.S 34.6 

Tuberculosis 16136 16496 16SSI 16828 16653 42.3 43.1 43.1 43.8 

(New CUP.5) 

Production and import of vaccines ta Poland 

1994 

O.ot 

0.14 

t.81 

0.00 

2.24 

28.34 

43.l 

In Fig.3.a and Fig.3.b vaccines produced in Poland according to number of doses and years 
1990-1994 and in Fig. 4 vaccines imponed to Poland are mentioned. 



Figure 3.a Vaccine production in Poland 

Sernm and \'accme Product Pack Number of doses by year 
Manufacturer 

I 990 1991 19<)2 1993 1994 

"B IOMED" - Lublin BCG Vaccine ampoules of 20 About I 500 00 doses by year 1990-1994 
freeze-dried doses 

BC'G Vaccine ampoules of I 0 - - - - 7.000 
freeze-dried doses (from 1994) 

"BIOMED" - Warszawa Tetanus Toxoid ampoules of I ml llU.273 175 026 386.604 324.339 589.353 
Adsorbed 

Tetanus Toxoid vials of 10 ml 61 l.70C 172.800 321.960 232.400 350.000 
Adsorbed 

Typhoid Vaccine vials of l 0 ml 56.05C - - - -
Typhoid-Tetanus Vaccine vials of I 0 ml 106.000 65.800 60.600 - 113.400 -~ 
Cholera Vaccine vials of I 0 ml 117.050 83.250 - 71.850 79.100 -c 



Figure 3.b Vaccine production in Poland 

Sernm and Vaccine Product Pack 
Manufacturer 

I 990 

"BIOMED" - Krakow Diphtheria-Tetanus- ampoules U'i0.000 
pertussis Vaccine DPT 25xlml 
Adsorbed 

Tetanus Toxoid ampoules 175.000 
Adsorbed Tc 5x I ml 

Tetanus Toxoid vial~ of 500.100 
Adsorbed Tc IOml 

Diphtheria-Tetanus vials of 380.000 
Toxoid, Adsorbed IOml 
DiTe 

Diphtheria Toxoid vials of -
Adsorbed Di JO ml 

Diphtheria-Tetanus ampoules -
Toxoids, Adsorbed Td 15 x 5 ml 

Diphtheria Toxoid ampoules -
Adsorbed for adults 5 x 0,5 ml 
''d'' 

Diphtheria Toxoid ampoules -
Adsorbed for adults 15 x 0,5 ml 
''d, .. 

Typhoid Vaccine Ty vials of -
!Om! 

Typhoid-Tetanus vials of !'i2 700 
Vaccine Ty-Te IOml 

Number of doses by year 

191) I 11)1)2 11)1)3 

1.607.500 2 102.575 1 949400 

575.000 604.000 470.500 

620.000 574 250 2.'i0.970 

561.000 542.090 521470 

10000 6.630 5 810 

345.000 821) 620 1220 (125 

- - -

- - -

- 24 200 27.870 

30. 000 I <>8 900 125 (I(){) 

11)94 
-

2.437.175 

551.215 

296. 760 

727 220 

13.820 

1.618 54'i 

27.'iOO 

184470 

30.<>40 

172%0 

Vt 
0 
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Figure 4 
Type and amount of vaccines imported in the years l 9QO- l QQ-t 

V ICCIDCS imported to Number of doses 
Poland 

1990 1991 i992 1993 19Q.i 

Pohomyehbs 4997600 4100000 4400000 5600000 4500000 

Measles 350000 500000 1212000 1250000 1350000 

Hepantis B 

for children 24983 34000 35000 190000 680000 

for adults 336950 152000 120000 560000 700000 

Influenza - 50000 100000 79460 74618 

T1ckbom 

encephahtis 4800 1500 154 1254 42651 



152 

THE SCHEME OF VACCINATION IN THE CZECH REPUBLIC 

by big. J. Jar1St1. Managmg Director. SEJ'AC 

BCGVACCINE 

manufacturer: BEHRINGWERKE (Germany) 

for primary vaccination in children of the age of 4 days up to 6 weeks 

the inspection of the resuh of vaccination the injection sit~ :nd nodules - after 3-6 months 
following the vaccination 

Vaccination dosage and administration: 

a of dose 0.5 ml intracutaneously 
revaccination at the age of 11 }'l'!3fS in the tuberculin negative subjects with a dose 
ofO. I ml intracutaneously 

ALDITEPERA SEVAC 

manufacturer: SEVAC a.s. (Czech Republic) 

for primary vaccination of the subjects from the age of 12 weeks, 3 doses 

dosage and administration: 

0-4 (exceptionally 8) weeks- 4 weeks (exceptionally 6 months) 

0.5 ml. intramuscularly 

boosters: 
- at the age of 18-20 months 
- at the age of 5 years 

with a dose of0.5 ml intramuscularly 

POLIO VACCINE 

manufacturer: SmithKline Beecham (Belgium) 

for primary vaccination of subject' from the age of 2-5 months. with 2 doses at interval 
of 2 months the vaccine contains all 3 types of Sabin strain of the attenuated virus of 
poliomyelitis 

dosage and administration: 

I dose = 2 drops. perorally 
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boosters: 
I year after the primary vaccination - 2 doses at interval of 2 months 
- at the age of 13 years - I dose 

nation-wide term for the primary vaccination and boosters: 
2 weeks in March and 2 weeks in May by a dose = 2 chops. perorally 

MOPAYAC SEVAC 

manufacturer: SEVAC a.s. (Czech Republic) 

for primary vaccination from the 1st day of the age of 15 months 

dosage and administration: 

a dose 0. 7 ml subcutaneously - primal)· vaccination 

boosters: 
- after 6 - I 0 months following the primal)' vaccination (or as close after the tem1 as 
possible) by a dose of0.7 ml subcutaneously 

ERVEYAX 

manufacturer: SmithKline Beecham (Belgium) 

dosage and administration: 

dose at the age of 2 years in children of both sexes 
dose in girls at the age of 12 years 
dose 0-5 ml. subcutaneously 

AL TEAN '\ SEYAC 

manufacturer: SEVAC a.s. (Czech Republic) 

dosage and administration: 

for primary vaccination with 3 doses, according to the same vaccination schema as in the 
case of ALDITEPERA a dose 0-5 ml, intramuscularly 

boosters: 
- in children at the age of I 4 years by a dose 
- in adults \\ith a dose of 0-5 ml always after 10 years, intramuscularly 

At present vaccines Al.TEA NA by IMUNA (Slovakia) and TET A VAX by Pasteur 
Mericux (France) are also used. 
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FLUARIX 

manufacturer: SmithKline Beecham (Belgium) 

dosage and administration: 

a dose is applied always in autumn.. in children up to the age of 6 years 2 doses at interval 

of 4 - 6 weeks. the vaccination is repeated each year 

a dose 0.5 ml to children up to 6 years. 0.25 ml intramuscularly or subcutaneously 

ENGERJX B 

manufacturer: SmithKline Beecham (Belgium) 

dosage and administration: 

for primary vaccination 3 doses: 0 - I - 5 months 
a do!'.e 0.5 ml - I ml intramuscularly 

boosters: 
after 4 - 6 years following the primary vaccination in the workers working under the 
increased risk of infection - a dose 0.5 ml intramuscularly 

FSME 

manufacturl!r: IMMUNO A.G. (Austria) 

dosage and administration: 

for primaT)" Yaccination - 3 doses: I - 1 to 3 months - 9 to 12 months 
a dose 0.5 mL intramuscularly 

boosters: 
by a dose of 0.5 ml always after 3 years. intramuscularly 

MENINGOCOCCAL POL YSACHARIDE VACCINE .A:!:C 

manufacturer: Pasteur-Merieux (France) 

dosage and administration: 

a dose. subcutaneously or intramuscularly in subjects up to 2 years 
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T\'P[ A1''D AMOl'l\TS OF \'ACCINES MANUFACTURED IN CZECH REPFBLIC 
from 1990 - 1994 

Bacterial Vaccines 

Name of vaccine 1990 i901 1992 1993 199-1 
(doses) (doses) tdoscs) (doses) (doses) 

ALDITEPERA vaccmum 1.330.210 1.1% 520 1.123.300 1.191.210 1.186.680 
diph .• pertussis ct tetani 

ALDITEANA anatoxinum 50.970 1.260 21170 26.320 45.260 
diphtencum et tetamci::n 

ALDIANA anatoxinum 1.520 1.560 2.280 4.540 4.870 
diphtericum 

POL YSTAFANA anatoxinum 27.220 29.960 43.860 28.840 26.430 
staphyl. 

ADNEXBA bacterinum 47.292 22.776 48.612 48.552 49.140 
adnexitidicum 

Viral Vaccines 

Name of Vaccine 1990 1991 1992 1993 1994 
(doses) (doses) (doses) (doses) (doses) 

MOPA \'AC vaccinum 568.420 371.350 375.740 307.460 290.900 
morbillorum at parot1tis 

MOVIV AC vaccinum 51.330 524.200 581.920 425.700 237.490 
morbillorum 

PA VIVAC vaccmum - 80.070 2.160 960 2.010 
paroht1d1s 

The manufacturers of vaccines used in the regular vaccination scheme 

BC G VACCINE 
Tuberculosis 

ALDITEPERA SEY AC 
Diphtheria, tetanus and pertussis 

POLIO VACCINE 
Poliomyelitis 

MOPAVAC SEY AC 

BEHRINGWERKE.GERMANY 

SEVAC a.s .. CZECH REPUBLIC 

SMITHKLINE BEECHAM, BELGIUM 

SEVAC a.s., CZECH REPUBLIC 



Measles and mumps 

ERVEVAX 
Rubella 

AL TEANA SEVAC 
Tetanus 

ALTEANA 
Tetanus 

TETAVAX 
Tetanus 
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SMITHKLINE BEECHAM. BELGIUM 

SEV AC a.s .. CZECH REPUBLIC 

IMUNA. SLOVAKIA 

PASTEUR MERIEUX. FRANCE 

\"ACCINATION BEFORE TRAVELLING ABROAD 

For all travellers to the countries with a lower standard of hygiene: 

TETANUS 
HEPATITIS A 
DIPHTHERIA 
POLIO 
MEASLES 

The duration of stay: 
The standard of hygiene: 

Hepatitis B 

Typhus, India. north, west 
Africa 

Typhus, other countries 

Rabies 

Cholera 

Jap.Enc.B 

Meningitis 

Yellow fever 

Influenza 

short 

high low 

- -
+' t 

- + 

- -
- -

- +(endemic 
countries) 

epidemics, trekkers, pilgrims 

a WHO list of epidemic countries 

if a risk is assumed 

long 

no 

+ 

+ 

+ 

(+) 

-
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NO \' ACCINES PRODUCED IN THE CZECH REPUBLIC ARE CURRE1'TL \' 
EXPORTED ABROAD (EXCEPT TO SLO\' AK.IA, A PART OF FORMER 
CZECBOSLO\"AKl~) 

TREND: !l new trivaccine against measles. mumps and rubella will be included into the regular 
vaccination schema 

Extra vaccinations: 

Vaccination against influenz.a 

- the groups of health stigmatized persons remain the same 

Vaccination against hepatitis 

- the groups will not be extended 

Vaccination against meningococcal diseases 

- the recruits staning the active basic military service are currently vaccinated 

Vaccination with haemopbilus vaccine 

- the vaccination of the risk group of children is under consideration 

FOREIGN \' ACCINES REGISTERED IN THE CZECH REPUBLIC 

ACT-HIB 

BCG 

BCG VACCINE SSI 

BIMMl1GEN 

ENCEPUR 

ENGERIX-B 

ER\'E\'AX 

ru:sHIELD 

Institut Merieux., France, haemophilus vaccine conjugated on 
tetanus toxoid 

Behringwerke, Germany, vaccine against tuberculosis 

Statens Seruminstitut, Denmark, vaccine against tuberculosis 

The Chemo-Sero-Therapeutic Research Institute, Japan, 
recombinant vaccine against hepatitis B 

Behringwerke, Germany, vaccine against tickbome encephalitis 

SmithKline-RIT SA., U.K.., recombinant vaccine against 
hepatitis B 

SKB, Belgium. live attenuated vaccine against rubella 

Wyeth Laboratories Inc .. USA subWtit vaccine against influenza 



FSME-IMMUN 

GEN-B-B-VAX 

B-B-VAX 

CHOLERA 

IMOV AX POLIO 

IMOVAX RABIES 

INFLUSPLIT SS\\' 93 
l.M. 
FLUARIX 

LYOPHILIZED BCG 
VACCINE 

LYSSAVACN 

M-M-RD 

ORAL POLIOMYELITIS 
VACCINE 

PED\' AX em lyoph. 

PLUSERIX 

POLIO SABIN ORAL 
VACCINE 
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IMMUNO, Austria. vaccine against tick-borne enceph~litides 

Merck Sharp Dohme, USA. recombinant vaccine against 
hepatitis B 

SmithKiine, U.ICvaccine against hepatitis B 

Berna, Switzerland, vaccine against cholera 

Pasteur Merieux. France, inactivated vaccine against infectious 
poliomyelitis in children 

Institut Merieux, France, vaccine against rabies 

Sachsisches Serumwerk. Germany or 

Smith.Kline, Belgium, subunit vaccine against influenz.a 

Pasteur Merieux. France, vaccine against tuberculosis 

Serum-und- lmpfinstitut Bern, Switzerland, vaccine against 
rabies 

Merck Sharp Dohme, Switzerland, vaccine against measles, 
mumps and rubella 

Pasteur Merieux, France, live vaccine 
against infectious poliomyelitis in children 

Merck Sharp Dohme, Switzerland. vaccine against haemophilus 
infection 

SmithKline·RIT S.A, Belgium. vaccine against measles, mumps 
and rubella 

SKB. Belgium, live vaccine against infectious poliomyelitis 
in children 

ROTELN-LEBEND-IMPF- Serotherapeutisches Institut, Austria, vaccine against rubella 
STOFF 

RUB EATEN 

RUDIVAX 

SUBINVIRA 

Serum-und- lmpfinstitut, Bern, Switzerland, vaccine against 
rubella 

Sero Merieux, Austria, vaccine against rubella 

IMUNA, Slovakia, subunit vaccine against influeflza 
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TAB VACCINE Berna. S\\~tzerland. inactivated vaccine against typhoid fever 

TR.IMO\' AX Sero Merieux. Austria. vaccine against measles. mumps and 
rubella 

VACCINUM TUBERCU- Medexport V/0. Russia. vaccine against tuberculosis 
LOSICUM (BCu) 

V AXIGRIP lnstitut Merieux. France. subunit vaccine against influenza 

YELLOW FEVER Wellcome. U.K. vaccine against yellow fever 

FIGURE 1 

The occurrence of some diseases in the Czech Republic 

Disease ~'1 the year 

1989 1990 1991 1992 1993 

TETANUS 0 3 1 1 2 

DIPHTHERIA 0 0 0 0 I 

PERTIJSSIS 5 48 33 10 72 

POLIOMYELITIS 0 0 0 0 0 

MEASLES 2 2420 839 416 18 

MUMPS 21856 3780 1192 1197 1538 

RUBELLA 2086 1307 11014 2222 562 

1994 

3 

0 

75 

0 

9 

1575 

1873 
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FIGURE 2 

Regular vaccination sche~e in the Czech Repablic 

.-

Disease Vaccine Age of child 

TUBERCULOSIS BCG 

primary vaccination from the 4th day 
boosters: I I years tuberculin negative 

DIPHTHERIA TET ANT JS ALDITEPERA 
and PERTUSSIS 

primary vaccination: 12th week 
3 doses at mtervals of 4-8 16th-20th week 
weeks 20th-24th week 

18th-20th month 
boosters: 5 years 

CHILDREN INFECTIOUS POLIO-VACCINE 
POLIOMYELITIS 

primary vaccination: frc,m the 2. 5 months 
from the 4.5 mllnths 

boosters: from the J 5th month 
from the 17th months 
13 years • 

MEASLES and MUMPS MOPAVAC 

primary vaccination: from the 15th months 

boosters: from the 21 st months 

RUBELLA ERVEVAX 2 years 
12 years - girls 

TETANUS ALTEANA 14 years 



161 

BRIEF INFOIU\IA TION ON THE ACTIVITIES 
OF HUMAN CO. LTD., HUNGARY 

by Dr. Zsolt Nagy, R&D Director, HUMAN 

The vaccines form one of the numerous product groups manufactured by HUMAN*. 

Several kinds of vaccines which are applied for imrmmization to prevent several kinds of 
illnesses ofbacterial origin (e.g. Typhus, Pertussis, Diphtheria and Tetanus) were produced. 

In this field, Hungary was among the first in Europe, where in the early fifties the 
compulsory vaccination of D, P and Twas introduced. The necessary vaccines were produced 
already at that time by HUMAN. 

At present HUMAN produce and sell 7 vaccines: 

Diphtheria-Pertussis-Tetanus Vaccine (adsorbed) 
Diphtheria-Tetanus Vaccine, forte (adsorbed) for pediatric use 
Diphtheria-Tetanus Vaccine for aduhs 
Cholera Vaccine (freeze-dried) 
Tetanus Toxoid Vaccine (adsorbed) 
Typhoid-Tetanus Vaccine (freeze d.ried) 
Typhoid Vaccine (freeze dried) 

in 15 presentations. 

The clinical trials of the eighth vaccine - the T d for aduh - will be completed in the near 
future and production and sales will start immediately thereafter. 

All steps of the vaccine production take place in HUMAN from preparing the culture 
media necessary for fermentation of the bacteria lllltil packing of the vaccines including QC works 
for qualification of the vaccines. 

The production of the antigens is going on in the new Vaccine (Fermentation) Plant built 
in 1992. In this plant the anaerobe and aerob sections are atle to produce purified antigens 
.illfficient for the produc!ion of 200 million doses and the Injection II plan! has a capacity to 
formulate and fill all of these. 

Due to the very low vaccination needs in Hllllgary, the HUMAN CO. LID. is exporting 
98% of its vaccine production. rnainJy to WHO/UNICEF. 

• HUMAN Serum Production & Medicine Manufacturing Co. Ltd. (2100 Godollo. Tins1cs M. u 82. Hungary. 
Phone <36-280 320 733. Fax (36-28) 320 177 
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You can find HUMAN CO. LTD. in GOdollo. 30 kilometres from Budapest. 

Besides the vaccines. our main product groups are the following: 

Derivatives of blood plasma 
Infusions 
Diagnostics 
P'tlamiaceutical specialities 

The majority of the shares of HUMAN CO. LTD. is owned by Novopharm. Canada. 

HUMAN CO. LTD. is stock listed on the Stock Exchange. 

GOdollo. June 1995 



AGE OF 
ELIGIBLES 

0-42 days 

3 months 

4 months 

5 months 

15 months 

36 months 

6- 7 years 

I0-11 years 

11 years 

11 years 

16-18 years 

18-30 years 
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VACCINATION CALENDAR IN HUNGARY 
(Compulsory vaccinations) 

VACCINES 
ADMINISTERED 

BCG 

DPT l/a+eIPV 

DPT l/b+ TOPV 

DPT l/c+TOPV 

MMR+TOPV 

DPTII-t-TOPV 

DPT IJl+TOPV 

BCG revaccination 
for those negative to 
PPD5 TU 

OT 

Measles 

BCG revaccination 
(as above) 

BCG revaccination 
(as above) 

APPLICATION 

Continuous 

Continuous 

Continuous 

Continuous 

Continuous 

Continuous 

Campaigns at school entry 

Campaigns 

Campaigns in September in 
schools 

Campaigns in October in 
schools 

Campai,Jms 

Campaigns for 
those living in communities 
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HUNGARY: COMPULSORY IMMUNIZATIONS OF 
PERSONS EXPOSED TO INFECTIONS 

IMMUNIZATION 
wrm 

TYPHOID VACCINE 
(Ty. TyT. Vivotif)' 

DIPHTHERIA VACCINE 
(DPT. DTf 

PERTUSSIS VACCINE 
(DPT I or II)" 

TETANUS VACCINE 
an di or 
ANTITOXIN' 

RABIES VACCINE 

MEASLES VACCINE 
or 

GAMMA GLOBULIN' 

GAMMA GLOBULIN 

HEPATITIS B VACCINE 

IMMUNOGLOBULIN 

' Depending on actual circumstances 

ELIGIBLE PERSONS 

Contacts of patients with 
typhoid fever 
Contacts of S. typhi carriers 
Heahh care workers 

Contacts of patients with 
diphtheria 

<6 years old contacts of 
patients with penussis 

Patients with injuries 

Persons poSSibly expc;sed 
to rabies infection 

Contacts of patients with 
measles 

Contacts of "latients with 
hepatitis A 

Newborns ofHBsAg 
positive mothers 
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HUNGARY: 1MMUNIZA TIONS ON VOLUNTARY BASIS 

IMMUNIZATION OFFERED TO REMARKS 

WITII 

TETANUS VACCINE Persons borne Free of charge 
(DT) before 1941 

Persons traveling Free of charge 
to countries with epidemics 

HEPATITIS B VACCINE Heahb care workers hee of charge 
Persons at risk Subsidized ' 

INFLUENZA VACCINE Elderly persons Free of charge 
Persons with chronic diseases Free of charge 
Heahb care workers Free of charge 
Anybody Subsidized ' 

TICK-BORNE Anybody Subsidized ' 
ENCEPHALITIS 
VACCINE 

HAEMOPHILUS Children between Subsidized ~ 
INFLUENZA B 2 and 60 months 
VACCINE of age 

PNEUMOCOCCUS Patients > 2 years Subsidized ' 
VACCINE of age with chronic diseases 

HEPATITIS B Health care workers Free of charge 
IMMUNOGLOBULIN exposed to hepatitis B 

40 ~o is paid by the Health Insurance 
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ANNEXES 

AN!'\'EX J: Aide-memoire and agenda of the meeting 

ANNEX 2: The challenge of biological technology transfer to developing countries 
[ID/WG.466/IO(Spec.)] 

ANl'l'EX 3: Regulations of the ''European Vaccines Manufacturers" 

ANNEX 4: Regional quality control laboratory for biologicals of human use 

ANNEX 5: List of participants to the regional meeting 
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Atmex I 

FNIDO ONrDI 

lr?\TIED NATIONS INDUSTRL.\L DEVELOPMENT ORGANIZATION 
ORGANISATION DES NATIONS UNIES POUR LE DE\'ELOPPEMENT INDl1STRIEL 

7 April 1995 

AIDE-MEMOIR[ 

Regional Meeting on Industrial Support for Pilot Regional Programme on 
Biotechnological Vaccines in Central and Eastern Europe 

I. Backeround 

Organized under the auspices of the 
United Nations Industrial Development Organiz.ation 

to be held at 
UNIDO Headquarters. Vienna. Austria 

7-8 Jwie 1995 

AIDE-MEMOIR[ 

As a resuh of the collapse of USSR. the !"..ructures for supply, marketing and distribution of 
healthcare products are in a state of general confusion in the former Soviet Union due to the diff~rent 
decrees and regulations be!ng issued whilst, in the mean time. various organizations carrying out their 
own policies. In broad terms. the old structures remain in place m all the newly emerged independent 
republics and continue to be used as procurement. supply and distribution channels for government 
purchases particularly for hospitals. In parallel. however, semi-commercial organizations associated 
with government structures have been created both within the republics and overseas to act as supply 
channels and profit centers. Local commercial companies are also being formed to act as distributors 
and may form the basis for future wholesale organiL1tions. To date. this has not in any way improved 
th:: dis1ribution efficiency and availability remains at a level comparable to some developing or even 
least developed coumries. 
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Due to the near collapse! of the healthcare delivery system. mzJor ep1dem1cs threaten the Eastern European 
region In the early IQ<)()s a major ep1dl!ID.lc of diphtheria emergei.l in the European part of the Russian 
Federauon and in Uhame due to non-a\'ailabih~· of \'ac:cmes for the 1mmuruzation programmes ·Ibe 
siruation has become worse since m many instances the medical personnel could not diagnose the disease. 
the incidence of which was 
practically negligible in the last 50 years In the last two years more than l 00.000 diphtheria cases ha"'e 
been notified. that 1s the magnitude of the epidemic lus become cumparable to that of the era before the 
unmuruz.atton agamst d1phthena started m Ew-ope (in 1938 m France and in 1939 in Hungary I 

In add1non to the diphtheria epidemic. there is a very high incidence of hepatitis A and B infections 10 the 
region. lbe tuberculosis incidence is steadily im;reasir.g and cholera is also re-appearing and reaching at 
a stage what can be defined as epidemic situation in Romania and Ukraine. R~tly there ha"'e been 
several reports of different sooroes which were later reoonfinned by virological labor-!o!les that m Moldova 
and Uhame not only the sw-facc waters but the municipal water lines of certain cities are contaminated 
with poho virus In Romania the vaccine-related cases of poliomyelitis is unacceptably high (8 cases 
reported m 1993 I 

It should be noted that in USSR the quality of vaccines included in the Expanded Programme on 
lmmuruzation (EPI) of WHO. namely diphtheria-pertussis-tetanus (DPTl. poliomyelitis. measles and BC'G 
aga~ tuberculOSJS m many cases dio not meet the mternatlonal requirements The quah~· of the vaccme 
manufacrured m the former Sovtet U ruon did not often meet the requirements of WHO either 

It should also be noted that the manufacturing technologies used for the producbon of th.., .tbove vaccines 
dad not comply with the Good Manufacturing Practices (GMP) and therr purity did not in all cases meet 
the mtematlonal reqwrements. e.g. residual bovine serwn content in the vrral vaccmes. residual chloroform 
content in the bulk diphtheria and tetanus toxoid. etc. 

To improve the situation and stan to rebuild and strengthen a new system of delivery. the 
Fondation Marcel Merieux ·with the Fonda~ion Karol DaVilla. a Romanian and the Association 
Bioassistance. a French/Romanian foundation has jointly started to organize and deliver training 
courses to medicai personnel in vaccinology in Romania. The Centers of Disease Control of the 
United States and the Rotary International have recently joined ·1:1e efforts. Since the epidemics do 
not respect frontiers. the main reason of these courses is to build capacity, to create awareness and 
preparedness in case of an epidemic and to obtain information on the modem vaccines in the market. 
which has. if at all been included very peripherally in the syllabus of medical schools. This very basic 
knowledge of modem vaccinology is necessary to fully utilize the advantages of the biotechnological 
vaccines available in toda~)s market compared to those which were traditionally prepared by bench
!.cale technologie!. on a trial and error basis. 

The support to be provided by UNIDO should therefore address four main industrial issues 
of this very complex interdisciplinary sub-sector of the pharmaceutical industry, e.g. 

Jj lliu.e of quality operations 

The issue would cover areas such as the introduction of Quality Assurance (QA) and 
Good Manufacturing Practices (GMP) in the manufacturing systems. and Good 
Laboratory Practices (GLP) in the quality control systems: the state of the an in 
control and administration of vaccines (cold chain): and introduction of safe vaccines 
with low incidence of adverse reactions; 

fj Issue of vaccine JUQ..d!illi!m 

This issue covers modem. state of the art vaccine manufacture, with specific reference 
to the feasibility to establish financially sustainable manufacturing facilities in Central 
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and Eastern Europe; new trends in vaccine manufacture: and cleaner technology in 
vaccine manufacture: 

J) Issue of diagnostics production 

Covering the surveillance of the epidemiological situation by modem biotechnological 
diagnostics: monitoring of the efficacy and the effectiveness of the vaccines by 
modem biotechnological diagnostics: and production of in vitro or in vivo diagnostics: 

~ Issue of vaccine marketing 

Covering the availability and distnlmtion of vaccines, with specific reference to 
domestic and/or regional production; vaccine market, with specific reference to the 
size of the market which could sustain a financially viable vaccine manufacture; and 
financing of immunization programmes. 

The main issue is how to finance efficient immunization programmes. The question to be 
answered is what should be preferred: (i) to purchase vaccines from a reliable source of consistent 
quality or (ii) to promote !ocal/regional manufacture? If local manufacture is the decision of choice. 
would projects of greenfield development be preferred or should the existing facilities be upgraded? 
The subject project will make an attempt to address the technolo[;ical and financial issues of an 
industrial support for a pilot regional programme on biotechnological vaccines. 

The main conclusions and recommendations of the Working Group on "Biotechnology and 
World Heahh: Vaccines and Other Medical Products Produced by Genetic Engineering: Review of 
Risks and Benefits" held in Geneva, 6 - 8 November 1994 recogni7.ed that the most pressing global 
need in the; immediate future is the provision of safe and effective vaccines for the prevention of 
infectious disease. Therefore, the Group recommended that enhanced, timely equity of access to 
vaccines and therapies on a wor;dwide basis be accepted as a key principle. 

By organizing a regional meeting to be held in UNIDO, Vienna, 7-8 June 1995 on industrial 
support. at national and regional level for new biotechnological vaccines of high safety, quality and 
efficacy. UNIDO is ready to launch a pilot regional programme (i) to assess and review of existing 
indu~ry. (ii) to evaluate the technical and economic feasibility of technology transfer and investment 
and (iii) to provide advice and guidance to restructure and/or privatize the sub-sector. By also 
inviting other interested panies, e.g. UN organizations, financial institutioIJs and multinational and 
bil' .teral donor agencies. the subject pilot programme "ill carry out its multiplying effect; the XP 
funding as "seed money" will most probably raise further funds for the implementation of a full scale 
programme in the region, 

The problems to be addressed within this regional programme would be both industrial and 
policy issues by nature. Industrial aspects •,vould cover the insufficient production of vaccines, the 
low quality of vaccines, inadequate infonnation on modem vaccinology, etc. Besides those. there 
are a nwnber of policy issues such as financing of imnnmization programmes, national versus regional 
production of vaccines, upgrading versus new production facilities, etc. \\foch should thoroughly be 
considered, 
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2. Objectives of the ReJ:ional Meeting 

To raise awareness for the priority issues of the industrial support for a pilot regional 
immunization programme on biotechnological vaccines at the decision makers' level. 

3. Programme of the ReJ:ional Meeting 

The programme of the Meeting will be as follows: 

Morning session of the 1st day: 

Opening Session (Opening addresses given by UNIDO. Fondation Marcel Merieux 
and the representatives of the participating countries) 

Presentation of the country specific papers on Romania. Moldova. Ukraine and the 
Russian Federation 

Afternoon session of the first day: 

Presentation of the issue papers prepared by the consultants on the industrial support 
for a pilot regional programme on biotechnological vaccines 

Discus~ion on the presentations 

Morning session of the second day: 

Discussion on the issue papers 

Piesentation of the conclusions and recommendations as well as plan of action of the 
Meeting 

Afternoon session of the second day; 

Discussion of the conclusions and recommendations as weJJ as p Ian of action of the 
Meeting 

Endorsement of the conclusions and recommendations as well as the plan of action 
of the Meeting 

4. Expected Outcome of the Regional Meetin~ 

Specific recommendations and plan of action on industrial support for a pilot regional 
programme on biotechnological vaccines in the Central and East European countries in order to 

harmonize their healthcare development strategies and to develop their technological capabilities 
~ompatiblc with those of the European Union keeping in mind that the epidemics do not respect 
frontiers. 
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5. Date and Venue 

The Meeting will take place at UNIDO Headquarters. Vie&na. Austria from 7 to 8 June 1995. 

6. Participants 

The Governments of Belorus. Bulgaria. the Czech Republic. Hungary. Moldova. Poland. 
Romania. the Russian Feder!ltion. Slovakia and Ukraine will be invited to nominate two (2) 
participants to represent their countries at the Expert Group Meeting. 

The participants should be selected from the highest managemert and decision making level 
of the national imunmiz:ation programmes and vaccine licensing/registration authorities. e.g. Director 
of Preventive Medicine Division of the Ministry of Health. Chief Medical Officer/Surgeon General 
of the country. Director of the National Quality Control for Vaccines. Director of national vaccine 
manufacturer or Professor of Preventive Medicine of a Medical School. etc. The Governments 
should give consideration to professional qualifications. level of experience in this particular subject 
when selecting participants representing their countries. 

The Governments should communicate to UNIDO via the local UNDP office the names of 
the participants nominated for the Meeting with their titles and positions. contact addresses. phone 
and fax numbers. The closing date for receipt of the nominations is 5 May 1995. 

The participants of each country are expected to jointly prepare a countl)' paper on the 
national vaccination programme with vaccination coverage, licensing and registration of vaccines in 
the counny, llnmunization schedule, current epidemiological data on infectious diseases preventable 
by immunization (from 1990 to 1994), local vaccine manufacture (vaccine manufacturer. type and 
amounts of vaccines manufactured from 1990 to 1994). vaccine export and imrort data (type and 
amounts of vaccines exported and imported from 1990 to 1994) and on any infonnation and/ or trend 
relevant to the establishment of a regional immunization programme. For reproduction purposes •wo 
(2) copies of the country paper must be sent in advance and not later than 26 May 1995. 

The representatives oflocaVregional office of WHO as well as the Children Vaccine Initiative 
(CVI) will be invited as observers. Representatives of financial institutions (World Bank. EBRO) and 
multinational donor organizations (Rotary International) will also be invited. 

7, Laneuai:e Requirements 

Since the programme and the discussions of the Regional Meeting will be conducted in 
English. it is a prerequisite that the participants must have a good working knowledge of the English 
language. In spite of thi~ and in order to facilitate the meeting, simultaneous interpretation from 
English to Russian will be provided. 

8. financial and Administrative Arraneements for the Reiional Meetine 

Financial and administrative arrangements for the participants will be made in accordance witn 
UNJDO Rules and Regulations. 
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UNIDO will pro\ide the following: 

The most direct route and reasonable way of transportation e.g. round-trip economy class (or 
excursion) air transportation. bus tickets. or mileage between home country and Vienna. Austria. 

Daily subsistence allowance for three (3) days will be paid. No addit:onal claims can be 
considered. 

Hotel reservations in Vienna. Austria will be made for 3 night~. 

The participant's Government or his/her employer will be required to bear the following ewenses: 

All expenses in the home country incidental to the travel abroad. i.icluding expenditure for 
passport. \isa and other such miscellaneous items as well as internal travel to and from the airport 
or station of departure in the participant's home country. 

Salary and other benefits for the participant during the period of the Meeting. 

UNI!:>O will not assume res_ponsibility for the following expenditures in connection with the 
participant's attendance at the Regional Meeting: 

Costs incurred by the participants with respect to any insurance. medical bills and/or 
hospitalization fees. 

Compensation in the event of death, disability or illness of the participant. 

Purchase or loss of personal belongings or compensation for damage caused to Jtem by 
climatic or other conditions. 

9. VisafPassport 

Before lea\ing the home COWltry. participants should complete all formalities regarding entry 
and transit \isas which they may require for the journey to Vierma. Austria and back. 

Before lea\ing their home countries. they are urged to contact the nearest Austrian diplomatic 
or consular office to obtain \isa and information on customs regulations. 

I 0. Time of Arri\' al 

Participants are requested to leave their home countries in time to arrive in Vienna not later 
than Tuesday. 6 June 1995. and to depart on Friday. 9 June 1995 or as close to that date as airline 
schedule pennit. UNIOO can not assume financial responsibilities for earlier arrivals/ later departures 
for personal reasons. 

Flight reservations for the homeward journey should he made before de~2rting from the home 
country. UNIDO will nat pay additional wsts. such as daily subsistence. due to failure to make such 
reservations. 
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11. Hotel Accommodation 

Hotel reservations for the participants will be arranged by UNIDO. 

12. Enquiries and Correspondence 

All enquiries and correspondence should be addressed to: 

Mr. M.A. Yousse( Head 

attention: Mr. Zoltan Csizer 

Chemical lndustri..:s Branch 
?ndustri al Sectors and Environment Di\ision 
UNIDO 
·"·ienna International Centre 
P. 0. Box 300 
A- 1400 Vienna. Austria 

Telex:l35612 Fax: 43-1-230-9615 Phone: 43-1-21131-3948 

directly or through the office of the Resident Representative. United Nations Development 
Programme (UNDP) in the participant's home country. 
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~1iTED NA PONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

Regional Meeting on industrial support for pilot regional 
progr::mme on bi.Jtechnological vaccines 

Tuesday. 6 Jwie 1995 

7-8 June 1995, UNIDO Hqs., Vienna 

AGENDA 

Arrival of all participants in Vif!nna 
Hotd accommodation to be fixed 
Dinner organized at Hotel Reichshof 

Wednesday. 7 Jwie 1995 

09:00 - 09: 15 Introduction 
DR. J. BOECKMANN 
Translation English/Russian 

09: 15 - 10:00 DR. 0. RAYNAUD 
Clinical experience of the DTPl/PV combinat10n 
New trends and future aspects of combos 

10:00 - 10: 15 Discussions 

10: 15 - 11:00 PROF./. DOMOK 
The OPV /IPV mixed schedule ;!1 Hungary 
Interest of such a programme - Clinical aspects 

11.00 - 11: 15 Discussions 

11: 15 - 11 :30 Coffee Break 

11:30 - 11.15 DR. B. MONTA<iNON 

* 

* 

* 
* 

IPV/OPV - An example of an Industrial 
Achievement 
Choice from primary monkey to Vero Cell 
Technology 
Registration status llf IPV 
State ,H· the an of quality control of vaccines 

12:15- 12:30 Disc1Jssions 
12:30 - 14:00 •.unch 



Thursday, 8 June 1995 
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14·00- 15:00 PROF. S. DITTMAN 
Diphtheria epidemics in Central and Eastern Europe 

15:00- 15:30 DR. W. MAURER 
The Austrian Experience from the persr.ective of National 
Quality Control authority 

1~:30 - 16:15 MR. C BOSTVIRONNOIS 
State of the an vaccine production 
* The Private Industry point of view 
* Industrial A.sf;ects 
* Economical FeaSI'bility 
* Alternatives to industrial implementation 

16:15 - 16:30 Presentation by DR. M. FLUGGE 
LINDE-KCA-DRESDEN 

16:30 - J 7:00 Discussions 

17:00 - 18:30 DR. NIK CUCAKOVICH 
Status of current vaccine production in Central and Eastern 
Europe 

18:30 - 19:00 Discussions 

l 9:0v End of session 
Dinnet organized outside the city 

9:00 - 12:30 Conclusions and recommendations 
Action programme for illdu~rial support for pilot regional 
programme on biological vaccines. 
Round table discussions 

Departure of panicipants 
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Madrid, Spain, 5-9 Ocotober 1987 

THE CHALLENGE OF 

BIOLOGICAL TECHNOLOGY TRANSFER 

TO DEVELOPING COUNTRIES 

Background Paper 

Prepared by 

the UNIDO Secretariat 

Annex 2 



177 

~!!!~ 

PREFACE .......................•....••.••••.••. l 
. 

INTRODUCTION .•••••.•.••.•.•••••••••.•... , .•... l 

PRESENT STATUS OF THE BIOLOGICAL INDUSTRY 2 

'.' 
TllR SUPPLY SITUATION IN DEVELOPING 
COUNTRIES ••••••..•.•.••••••••.•.••••••••.•.•.. 3 

CURRBNT AND FUTURE DEMAND FOR BPI VACCINES 5 

THE MODEL PROGIWME roe THE PRODUCTION 
OF VACCINES IN DEVELOPING COUNTRIES ••••••.•••• 6 

CONDITIONS roe SUCCESSFUL TECHNOLOGY 
TRANSFER ...................•.....•••.•...•.... 7 

UNIDO PROC!lM+tE ON INDUSTRIAL PRODUCTION 
OF BIOLOGICALS ........•.••...•...•..•....•.•.. 9 

CONCLUDING REMARKS ......•...•...•.••••.•••.•.. 10 

REFERENCES ..................•....•............ 11 



178 

This paper deals with the trensfer to developing countries of 
technology related to the aanufacture of biological products. 

Since the Second Concultation bn the Pharaeceutical Industry in 
November 1983 and the creation of UNIDO's Advisory Panel on Preventive 
Medicine in December 1983 much prol(rt!C:~ has been achieved in the 
understanding of the various aspect~ ~; biological technology transfer. 
In March 1986, a Model Progreme for the Production of Vaccines in 
Developing Countries was finalized and adopted by the Advisory Panel on 
Preventive Medicine. The present background document serves as an 
introductory paper to the Model Prognmme, highlighting the opportunities 
and risks presented by the transfer of technology in the field of 
conventional vaccines. It raises three key issues in this area: the 
availability of the technology, the feasibility of its transfer and the 
advisability of actually proceeding with such technology transfer. 

Recognizing that immunization programmes are an essential 
component of primary health care, especially in developing countries, the 
Second Consultation on the Pharmaceutical Industry, held in Budapest, 
Hungary (21-25 November 1983) agreed on a number of points of majur 
importance concerning biological technology transfer (1): 

1) The transfer of biological technology should ~e offered in stages: 

The first stage must be the creation and the nJDDing of a 
validated national quality control facility and a quality 
assurance programme; 

The second stage could be the transfer of technology of 
vaccine packaging, blending and filling. A precondition for 
that type of technology transfer is often the purchase of 
bulk vaccine from the supplier of the relevant technology. 
As a preliainary stage, the setting up of BD infusion and 
reconstituting fluids plant could be crucial in order to 
assure the transfer of technology for the water treatment 
process and sterile operation: 

The third stage would bP a step by step approach 
assimilating technologies froa packaging and filling to 
actual manufacture and from the production of conventional 
vaccines to modern ones. Joint ventures were deemed 
advisable only if they covered industrialized production 
technologies. It was further postulated by the Second 
Consultation that production facilities could be developed 
at subregional or regional levels to achieve economic 
feasibility. 
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2) The vaccine produced must comply with WHO specifications. 

It was recommended by the Second Consultation that UNIDO should 
take a series of actions including: 

Adopt a step-by-step approach for establishing a control and 
production capability of vaccines in two ways: 

From packaging and filling towards actual aenufacture; 
From production of conventional vaccines towards modern ones. 

Implement long te~ continuous technical assistance and support 
pro~remmes for effective assimilation of technology and control 
procedures to be trt'lllsf erred. 

To this end, shortly after the Second Consultation, UNIDO created 
an Advisory Panel on Preventive Medicine to make rec011111endations on the 
technical and economic aspects of the establishment cf the Organization's 
progrBDlllle of Industrial Production of Biologicals (IPB}. It is lhe 
Panel's curr~nt role to ove:-see and give advice on the implementation 
activities of the IPB programme. 

The Advisory Panel has met four times since its inception: in 
Vienna, Austria (27-28 February 1984}; Bogota, Colombia (22-23 Nov~·iber 
1984); Bilthoven, The !fotherlands (&-7 June 1985}; and Ottawa, Canada 
(11-12 March 1986). 

The main conclusions and recommendations of the Advisory Panel are 
embodied in the chapters that follow, ~n so far as they relate to the 
transfer of technology as described in the Model Progrmmr.e for the 
Production of Vaccines in Developing Countries (2). 

There ere, worldwide, some 20 producers of polio V8ccine end 
measles vaccine, 31 manufacturers of BCG, over forty laboratories that 
make diphtheria - pertuscis - tetanus vaccine and nearly 70 that produce 
tetanus toxoid (3). 

However. only a dozen or so biological manufacturers compete 
regularly in the UNICEF and PAHO tenders that provide the bulk of 
vaccines for WHO's Expanded Pr~gramme on Immunization {BPI). These 
companies ere all located in Western Europe or in North America (4). As a 
reminder, the objective of the EPI is to provide iaaunizatio1: for every 
child in the world against diphtheria, whooping cough, tetanus, measles. 
poliomyelitis end tuberculosis, by the year 1990. 

It was feared, 6 few years ego, that there would be a decreased 
interest in ~anufacturing conventional vaccines in the in~uatr~elized 
countries and hence a shortage of supply for the vaccination programmes 
of developing n8tio~s (5). This fear has not materialized. While it is 
true that in the United States, the number of biologicdl manufacturers 
declined from 11 in 196~ to only 5 in 1981, thi~ phenomenon d~d ~at occur 
in other pf!rts of the industri el iZf!d world. The very seriou.ci problem of 
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product liabi!ity turned out to be a greater disincentive for American 
producers ther. diminishing local deaand or low profit ~argins on oeles of 
vaccines in the 1nternationel market. 

To quote from UNIDO Sectoral Studies Series No. 4: "Nevertheless, 
the supply situation is satisfactory·pqd there is keen price competition 
amongst the bidders of international tenders" (6). 

Manufacturers in the industriulized cou.~tries have repeated!} 
stated that, provided certain conditions are met, th~re should be no 
major difficulty in continuing to supply high quality products, in the 
required quantities, and et competitive prices, for the vaccination 
campaigns of developing countries organized under the EPI. The conditions 
cited include: realistic quantity forecasts by the international 
procurement agencie.'3 (UNICEF and PAHO), reRSonable lead times anJ the 
adoption of a multi-supplier sourcing policy for each of the EPI vaccines. 

Most of these basic conditions currently prevail and there should 
therefore be no shortfall in the foreseeable future. 

This does not mean, however, that the option of local manufacture 
of biological products should be disregarded by developing nations. As a 
first step, each country JDUSt examine its 0"411 supply and demand situation 
and study the benefits and risks involved. These considerations are 
covered in the following chapters. 

The pros and cons of local manufacture, following the step bt step 
strategy recommended by UNIDO's Second Consultation, should be evaluated 
against; the current supply situation for the EPI vaccines and futl·,-e 
P-Xpec'.f>' ions. 

The goal of relative self-reliance so fer as conventional ~~ccines 
ore concerned is a laudable one. However, existing procurement 
possibilities, ec~nomies of scale and ~~blic health considerations sho11ld 
not be overlooked. 

Many developing countries ere currently receiving their EPI 
vaccines free of charge through d~nor agencies. Others, who are supplied 
through the PAHO Revolving Fund or by similar arrangements, purchase the 
products they need et international tender prices calculated on th~ basis 
of worldwide requirements. Countries without the required infrastructure 
and trained manpower contemplating the production of EPI vaccines for 
their own needs alone, must accept that local manufacture is, or is 
1 ikely to be, the least economical solutio.1 of the three. One of the 
possible long term effects of donation programmes is the "free of charge" 
concept of veccine supply which undermines, from a financial standpoint, 
future policies of vaccine purchase or local production. 

The subject of vaccine <io1.ation, within the scope of the Expanded 
ProgrnrDP..-; on Immunization of WHO, was touche,. upon et the Fourth Meeting 
of UNIDO's Advi~ory Panel on Preventive Medicine. The Panel re.marked that 
thr donation of ~nccines may be considered by the res~~nsible authorities 
of mnny developing countries 'lS <l permanent soluti;:,n for supply to their 
rrnt1011al 1Dm1un1z11t.ion program...r!~. If free donnti·Jn is ,·cp;ardcd ns 11 finnl 
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long term solution for the supply of vaccines, local production will 
never be feasible for the recipient countries since the cost of donation 
is zero. The UNIDO Secretariat considered that it would be useful if 
UNICEF could provide, on e yearly basis, a statement on its donation 
programme with regard to its Rize and duration, the conditions rt~uired 
for participating as recipient in the.programme, and the market situation 
for each EPI vaccine with particular reference to the adequation of offer 
and de;nand. Such e statement would be of greet importance, not only for 
the authorities of developing countries responsible for planning and 
implementing national i.lmauniz6tion programmes, but also for the 
biological industry currently supplying the EPI campaigns. This 
information could also play e key role in UNIDO's IPB programme. 

~o far as economies of scalr. are concerned, countries wishing to 
engage in local production ~f vaccines, through technology transfer, 
should first consider the potential of their own national territory with 
regerd to its population, birthrate, etc. Then, provided ell the 
necessary competitive criteria ere met, end if contractual arrangements 
permjt, these countrieF may look et the possibilities offered by the 
international ~xport or tender market. 

It wes suggested, at the Second Consultation on the Pharmaceutical 
Industry, that production facilities could be developed at subregional or 
regional levels to achieve economic feasibjlity. Although it is 
reasonable to expec; that larger production batches would lead to a lower 
cost per dose, specie! requirements by neighbouring countries might well 
negate such savings. Above all, political consideration~. nationalistic 
attitudes and unpredictable payment situations could constitute 
ins·:perablt obstacles to such regional initiatives. There ere, it is 
true, a few instances of regional bulk procurement for essential 
medicines and one or two examples of successful regional manufacture of 
pharmaceuticals. In the vaccine field, PAHO's Revolving Fund is e good 
example of regional procurement for the EPI. So fer as regional 
menufactc1re in the developing world is cor.cerned, yellow fever vaccine 
produced in Senegal is used in the vaccination campe~gns for several West 
African countries. 

The main public health concerns relating to pharmaceuticals in 
general, and to vaccines in particular, are quality, safety and efficacy, 
whether these products ere rece;ved free of charge, purchased or locally 
produced. This implies, of course, the existence of a distribution system 
and a cold chain capable of ensuring that a vaccine which is sttfe, potent 
and of high quality et the end of the protluction cycle, or upon reception 
in the country, presents the same indispen~eole characteristics et the 
time it is ready to be administered. 

The quality control aspects of vaccine produ~tion, already 
identified by the Second Consultation, were highlighted in the Advisory 
Panel's discussion on the IPB Programme et its First Meeting, held in 
Vienna in February 1984. It was noted that quality assure.nee was 
important 1n the production uf safe end effecti~~ biologicals, bJld also 
that the quality cl)ntrol of EPI VOlcines in partic-ular is of major 
concern to the World Henlth Organization. All vaccines used in the 
1-:xponded Pro1,rrumne must be safe, effective and stable, and in cor.ipliance 
with WHO'~ H ... qu1r'!mf>nts for Biolop;ical Substances. The lAtte-r condition 
is st1pulntf!d in "ilO's Model List of Essential Druil's, in thf! section 
clr•vot t•d to 1mmunc1lop;1 cnl~i (7). 
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In its suc>;essive meetings and deliberations, UNIDO's Advisory 
Ponel on Preventive Medicine has stressed the importance, from a public 
health standpoint, of establishing en independent national quality 
control authority and making sure that this authority i8 linked up with 
WHO's network of collaborating quality control centres. 

Once it is envisaged to package, fill l'.Dd ultimately produce 
1accines locally, added requirements ere the implementation of quality 
essurbllce programmes, and the application of Good Manufacturing Practices 
(GMP). The most recent reports of the WHO Expert COmDittee on 
Specifications for Pharmaceutical Preparations (8) and the WHO Expert 
Committee on Biological Standardization {9) ere useful guides to 
developing countries in this respect. 

CURRE_lIT_~_rtJTURE DEMAND_FOR EPI VACCINES 

A few years ago, it was estiMated that not more then 20% of the 90 
million children born in the developing world each year were fully 
immunized against the six infectious childhood diseases targeted by the 
Expanded Programme on lanunization. For lack of protection, some 5 
million children under the age of five reportedly died each year and 
another 5 million were handice~ped for life. 

The latest Global Status Report on the EP!, hc.Mever, indicates 
that all WHO region~. with the exception of Africa, show an immunization 
coverage of over 50% for et least one of the EPI vaccines (10). The level 
of coverage for the African region 1s currently about 20~. The Regional 
Committee, considering that there was reasonable hope of providing 
immunization for at least 75~ of African children by 1990, proclaimed 
1986 "Africa Immunization Year". Appropriately, et its second meeting, in 
November 1984, UNIDO's Advisory Panel on Preventive Medicine focused on 
the situation in Africa end made a series of recommendations. The Panel 
recolll'll'ended that UNIDO should respond positively to requests for 
rehabilitation or expansion of existing product.ion fac-ilities in Africa, 
and that a more comprehensive approach to the production of biologicAls 
in Afric& should be taken. In this respect, the Panel discussed a working 
paper on the Progr&Jllllie for Prod~ction of Vaccines in Africa, which 
stresses, Bllongst other things, the need for political support involving 
regional end subregional organizations (11). 

Al~hough the overall immunization situation is improving, a lot 
remains to be done. Almost 3.5 million deaths ere attributable, annually, 
to the six EPI diseases. ThP.re ere still over 250,000 cases of peralyti~ 
poliomyelitis each year. At its eighth meeting, in November 1985, the EPI 
Global Advisory Group formulated a series of reco1111e;:dations for the 
global EPI programme, with e view to achieving greater immunizatior. 
coveroge end setting targP.ts for reductions in morbidity and mortality 
(12). If these objectives are to be i·eached, it g0es without saying that 
greeter quantities of vaccine will be required. The problem is how to 
gauge future demand d.Jld determ~ne how much vaccine will be needed between 
n~ end the end of the century. 

The present Rnd projected demand for immunizing agents included in 
the EPI were thoroughly nnelyLed in UNIDO's Sectoral Studies Series No. 4 
(6). A comparison of 1980 consumption estim~te9 with 1990 end the year 
2000 dP..mand projection9 for EPI veccinc9 showed e doubling of worldwide 
requ1rcm~nts by the end of ttw century, with the develop1n1t. relf.ivns 
n•qu1rinp; approx1matclv lwo and a half t.1m•'!l UH· 19BO uptake hy th1: Y•'!Br 
~'.OOrl. 
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These estimates ~ay well be on the low side, especially in view of 
PAHO's goal for 1990, i.e. the eradication of poliomyelitis in the 
Americas, end the hopes, in Europe, of eliminating polio, respiratory 
diphtheria and neonatal tetanus before the end of the century. 

Current trends in UNICEF end PAHO's purchasing patterns do, in 
fact, reflect the acceleration of vaccination CB111paigns end the demand 
for increasing quantities of EPI vaccines. 

In view of the above, countries with a large population, a high 
birthrate end a firm commitment to the Expanded Programme on Immunization 
may wish to sbdy the option of local production of E:PI vaccines. It is 
with t~ese countries in mind that the Model Programme for the Production 
of •:accines "'es developed. 

At its very first meeting, in February 1984, the Advisory Panel on 
Preventive Medicine recommended that UNIDO, with the advice of the 
members of the Panel, should start the preparation of a master plan for 
projects for industrial production of vaccines in developing countries 
which should include technical and economic details for the 
implemen~ation of such projects, at different stages. 

At its second meeting, ten months later, the Fenel discussed a 
working paper presented by the Director-General of the Rijksinstituut 
voor Volksge7~ndheid en Milieuhygiene (National Institute of Public 
Health and Environmental Hygiene, The Netherlands) further referred to as 
the RIVM. The working paper described a model progrBDDDe for the 
preparation of BCG vecc:ne, pertussis vaccine, purified diphtheria 
toxoid, purified tetanus toxoid; the controls required for these vaccires 
end also those for cell culture rabies vaccine, measles vaccine, 
inactivated poliomyelitis vaccine; with additional notes on buildings end 
services, staff members end qualifications, equipment, maintenance end 
costs. The Panel accepted this first draft and recommended that 
arldicional sections be prepared with more detailed reference to training 
of personnel, animal accommodation, quality control, chemical 
engineering, local constraints, management, maintenance, priority 
criteria end cost effectiveness. 

Subsequent drafts of the RIVM document were studied and reviewed 
by Panel members and further items were either added or ex~dllded. These 
include the addition of standard-cost date relating to the vaccines 
produced by the unit-processing method with an inrlication of the coet per 
immunized child and the importance of on site training for production ru1d 
control personnel. 

The document, in its f~nal form which includes a short Explanatory 
Memorandum, was adopted by the Advisory Panel in March 1986. 

The Model Programme is intended primarily for use by government 
officials and directors of institutes who are responsible for slructurini 
and implementing national immunization progrB!Dllles. It may also be of 
P,eneral guidance to the professional staff members in charge of vaccine 
productJ.,n. 1t may, in addition, serve os e. basis for compnring different 
technologies applied in other laboret.orie:i for the manufacture and 
qwil 1 ty control of cr,nvent ionnl vaccin,!s. 
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The Model Programme for the Production of Vaccines in Developing 
Countries constitutes a summary of the RIVM's experience in the 
production end control of a series of conventional bacterial ar.d viral 
vaccines currently used in national immunization programmes. The 
~roduction of oral poliomyelitis vaccine is not included in the document. 
The Model Programme therefore offers only one option among a number of 
technologies: the unit-processing principle as proposed by van Hemert. 

The Model Programme comprises 5 sections covering: 

1) Vaccine Production Technology; 
2) Quality Control of Vaccines; 
3) Economic Aspects of Vaccine Production and Control; 
4) Lay-out of Technical Facilities for Production of Vaccines; 
5) Staff Training in Production and Control. 

The basic information contained in the Model is being completed by 
a series of UNluO technical documents covering the production and quality 
control of BCG vaccine produced on surface culture; th:! production and 
quality control of oral poliomyelitis vaccine; a paper on technology 
transfer for biological production and a directory of potential partners 
in transfer of technolcgy for biological production. 

Because of the complexities of biological production itself and 
the difficulties of successfully transferring the relevant technology, 
the list of prerequisites and conditions is necessarily longer than it 
would be for the transfer of less sophist~cated or non health-related 
manufacturing procedures. 

Some of the basic and preliminary conditions have already been 
mentioned: a long term commitment to the EPI programme, the acceptance of 
a stepwise progression in the production process starting with quality 
control of imported finished goods, and a potential market large enough 
to justify the investment. 

The specific characteristics of biological manufacture were fully 
recognized by the Second Consultation on the Pharmaceutical Indtll>lry, in 
November 1983. The Consultation noted that the production of conventional 
vaccines ciffers significantly from that of other pharmaceutical 
products. For example: 

The problems of qtorage and distribution Rre crucial and a 
continuous cold chain is.essential; 

The products are rarely subject to patent protection, and 
established production facilities have the capacity to ensure an 
adequate supply to the developing world; 

In nn immunization progr81"111e, the cost of the product is a minor 
iteJD in relation to the overall cost of vRccination, and the 
succrss of 311ch a programme is entin!ly dependent on an 11de<juatP 

i nfrnst nwt 1ir1· for di!1tribut ion nnd odmi nistrat ion. 
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The Explanatory Memoran~..im to the Model Programme mentions a 
number of conditions which must be met before, during, ~nd after the 
actual transfer of the technology. To start with, a preLilDinary analysis 
of the local industrial infrastructure and of prevailing economic 
conditions must be made. Appropriate ~cientific end technological 
educational programmes must be devised. A good organizational and 
managerial infrastructure with the optimal use of human resources is 
essential for the success of such an undertaking. Additional aspects 
include the guarantee that the supplier himself shall install the 
purchased equipment and ensure that all machinery performs according to 
specifications. Maintenance and training of maintenance personnel ere key 
co~siderations. As mentioned earlier, the complete understanding of the 
concept of quality assurance is of vital importance. 

A continuing support services plan should be envisaged at the 
termination of the execution stage of the project. Such a plan may 
comprise, on e yearly or two-yearly basis: a GMP audit, spare part 
procurement, performance of parallel quality control tests, trainin6 of 
new senior staff, raw material testing and implementation of new WHO 
requirements. 

So fer es WHO requirements ere concerned, the recipient in the 
developing country end the supplier of technology must make sure that the 
buildings foreseen for production and control activities, the vaccine 
seed strains (bacterial or viral), the substrates and the manufacturing 
processes involved, all meet WHO requirements or specifications. 

Finally, two important aspects which should not be overlooked: the 
political and financial commitment to such an investment project and the 
marketability of the products manufactured locally. 

Political will must be demonstrated fr~~ start to finish: from the 
moment the project proposal is drawn up end pre~ented for approval, 
through the execution of the project plan, to the time when the quality 
of successive batches of vaccine is consistently verified by independent 
audit. 

So fer es financing is concerned, governments must accept that 
these ere long term projects for which long term funding arrangements 
have to be sought. A ten-year financial coDD11itment is not exaggerated. 
UNIDO's Advisory Panel has recommended the establishment of an IPB Fund, 
suggesting that contributions should come from UNIDO, through its 
industricl funding, UNDP, World Bank, inter~st~d governments and UNICEF 
wh!~h is currently the major supplier of EPI vaccines to the developing 
countries. 

It is commo·1ly believecl that the manu.f'ecture of goods in 
developing nations is en economically viable proposition. This does not 
seem to be the case for vaccines. Although manpower and building 
materials ~ey be available locally at low cost, up to 80~ of the 
necessary equipment, raw materials and components will have to be 
purchased abroad, with hard currency. Vials, stoppers and leucosis-free 
eggs ere cases in point. 

This brings ll!> ~o the aspect of marketability of the products. If 
mnrkPt u11, iu defined, conci ~ely, es "achieving consumer setisfect ion", 
th1~1 mcm1n thot thf• locnlly mnnufact.ured products mw:it be competitive. 
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The; should be of comparable qualit_, ~afety and efficacy to the 
imported products with which doctors, other bt:~lth care personnel, and 
patients have become familiar over the years. Although some concessions 
~dY be made, for example so far es packaging esthetics ere concerned, no 
compromise on supply and delivery requirements should be tolerated. The 
locally-made products must always be ~veileble in the required 
quantities, at the right time, and in good condition if national 
immunization CBJllPaigns are to be conducted efficiently and effectively. 

It must be highlighted that the costs of vaccines are only one 
fifth of those of the immunization, and the lives of some 800,000 infants 
are only saved while approximately 3.5 million children die every year in 
developing countries because of the six EPI diseases, the above mentioned 
competitiveness should therefore not necessarily mean comparable vaccine 
prices et the international end domestic markets. 

UNIDO PROGRM+m ON INDUSTRIAL PRODUCTION OF BIOLOGICALS 

The Model Programme is intended primarily for use by Government 
officials end directors of institutes who are responsible for structuring 
and implementing national immunization programmes including domestic 
production of vaccines. There ere approximately 50 developing countries 
whose EPI vaccine requirements are being provided totally from outside 
sources, end this situation seems unlikely to ~~ange during this decade. 
In many countries of the Third World only one EPI vaccine is produced, 
a.~d no devel~µing country except Chine and Yugoslavia is self-sufficient 
in vaccines. Although UNICEF, PAHO and other donor agencies are generally 
fulfilling current vaccine requirements, acceleration of coverage and the 
recent addition of poliomyelitis and measles vaccines to the immunication 
schedules of deveral large countries of Southeast Asia may threaten to 
exhaust these cutside financial resources. As a consequence of the 
growing demBr1d of measles vaccine, the lead time of procurement and the 
cost of measles vaccine have recently increased. 

The conunitment of Rotary International, the contribution of 
Canadian and Italian Governments, the grant of the Inter-American 
Development Bank to UNICEF and PAHO indicate that the resource 
requirements of the universal child immunization can be met. However, it 
also ehows that without the above considerable donations many developing 
countries would be constrained in their ~fforts to reduce childhood 
morbidity and mortal.:. ty by shortage of vaccines. 

The free 1onation of EPI vaccines cannot be the final long term 
solution for the supply of vaccines, and the importation of them is 
regarded as the first step forward to self-reliance. Developing countries 
contemplating the production of EPI vaccines, must look into the 
techno-economic feasibility and commercisl profitability but should not 
neglect the social and political benefit of this venture. The social and 
political considerations of domestic vaccine production in several cases 
outweigh the economic ones. The contributions of domestic production of 
vaccines to a number of inter-related, social and economic objectives of 
the developing countries are among others as follows: reduction of 
d,!pendance on !iupplies requiring foreign currency, more efficient use of 
national resources, increase of do111estic stocks of techr.icPl know-how nnd 
human capitol rn many di!>ciplines used in development of biologicals, 
crent.ion of c-m1iloym1•nt, nnd creation of infrastructure nnrl lor,istir., Plc. 
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In most of the European countries vaccine production cannot be justified 
on purely economic ground, in spite of this it develops dynamically end 
it is hardly influenced by the recent standardization tendencies either 
in Western or Eastern parts of Europe. 

The str!ltegy of the IPB programme is based on an industrial 
approach characterized by the ccncept of unit processing an~ homogeneous 
culture system. This approach also secures the consistency in the 
consecutive production lots by means of a built-in quality assurance. It 
advocates the required transfer of technology through a long-term support 
programme enabling the recipient to adopt and assimilate tbe technology 
as well as BSsisting in the proaotion of new products. 

In addition to the Model ProgrBJl!llle which is intended primarily for 
use by the more advanced developing countries, UNIDO advocRtes a 
rehabilitation and restructuring programme of existing vaccine production 
units. If adequate national support is received, the main criterion for 
the implementation of a rehabilitation project is only the technical 
feasibility of the technology to be transferred. By rehabilitation the 
infrastructure is strenghtened and the personnel are properly trained for 
absorbing new technolgy. The importance of these projects, that comply 
with the quality assurance end quality control requirements, is that they 
create a nucleus of know-how of production technology which can then be 
scaled up at a later stage. 

To economize on production, even at small scale, UNIDO promotes 
the production of human and veterinary vaccines and other biologicals, in 
an existing facility with ample capacity either sharing only the same 
services and infrastructure or even using the same production equipment 
on time sharing basis. The introduction of either human vaccines in an 
existing production unit for veterinary vaccines, or vice verse, should 
be carried out by application of good manufacturing practices end quality 
assurance in line with the requirements of WHO. 

A further advantage of the industrial approach in vaccine 
production, contrary to the convention~! bench-type technology still in 
use in many developing countries, is that it can be developed towards the 
new biotechnological applications where fermentation is an indispensable 
element of biotechnology's support system. The IPB programme also intends 
to motivate the staff of centres of academic research in the Third World 
to turn towards applied research and in such a way may widen the scope of 
activity of production units of EPI vaccines. 

Through its IPB programme, UNIDO can play the role of catalyst for 
the transfer of technology between holders and recipients, and with 
technical expertise, competence end resources available at its disposal 
would assist developing countries in assimilating new technologies and 
achieving a viable production of standard quality products. 

After the preceeding chapters which dealt mainly with "caveats" 
end promises, it would seem appropriate t~ mention that several 
developing or newly industrialized nations hove already launched into 
extensive prog~emmes of domestic manufacture of vaccines (13). Amongst 
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them: Algeria, Argentine, Brazil, Colombia, Cuba, Egypt, India, 
Indonesia, Mexico, Pakistan, Philippines, Thailand anJ Venezuela. Some of 
these countries are even able to contemplate moving from the production 
of conventional vaccines towards the aanufecture of modern oncR, using 
the advancP.s of biotechnology. 

It is the role of UNIDO's Advisory Panel on Preventive Medicine to 
advise and off er guidance to developing countries on the technical and 
economic aspects of the establishment of UNIDO's programme of Industrial 
Production of Biologicals. The Model ProgrBlllllle is prouf of the 
availability of appropriate vaccine technology and the feasibility of the 
stepwise and comprehensive transfer of such technology (2). 

The various aspects developed in the other chapters of this paper 
are submitted to governments es "points to be considered" when assessing 
the advisability of local manufacture of vaccines and other biologicel 
products in countries of the developing world. It 11USt be stressed that, 
in order to launch, at tmY time that exigencies may require, an endeavour 
of local manufacture of vaccines in such cotmtries, governments have to 
devise incentive measures to develop the required capabilities for such 
an undertaking. These capabilities cover infrastructure and logistics, 
trained manpower, a quality control authority and facility, university 
institutes, research and development institutes, etc. 

To conclllde, it should be understood that the final decisjon with 
regard to initiating local pror.uction of vaccines •ust rest with national 
governments, particularly where a definite immunization programme is to 
be implemented to achieve definite goals. Considering that fluctuations 
of price and availability of vaccines IDBY drastically change the policies 
of local production of i-unizing agents, governments have to keep 
abreast of national, regional and international developments that may 
effect their long term immunization plans. 

(1) Report of the Second Consul talion on the Phlirmeceutical Industry 
(UNIDO/ID/311, 1983). 

(2) Model Programme for th~ Production of Vaccines in Developing 
Countries (UNIDO/I0.2, 1986). 

(3) International List of Availability of Vaccines and Sera 
(WHO/BLG/84.2, 1984), 
List of Avei lebi l ;,. ·· of Human end Veterinary Vaccines Produced in 
Latin America (PAtiu/WHO, 83-114, 1982). 

(4) The Biological Industry end World Health (IFPMA, 1985). 
(5) The ManufactJre of Vaccines in Developing CoWltries 

(UNIDO/ID/WG.393/13/Rev.l, 1983). 
(6) Prospects for Production of Vaccines and Other 1-unizing Agents 

in Developing Countries (UNIDO/IS/402, 1983). 
(7) WHO Tech.~ical Report Series, No. 722, 1985. 
(8) WHO Technical Report Series, No. 704, 1984. 
(9) WHO Technical Report Series, No. 725, 1985. 
(10) Weekly Epidemiological Record, §Q (34), !985. 
(11) Programme for Production of Vaccines in Africa (UNID0/10/R.148, 

1985). 
(12) Weekly Epidemiological Re~ord, ~!. 13-20, 1986. 
(13) NP.W Trends for Veccine Produ~tion and IJNIDO Programme on 

Industrial Production of Biolo1,1cals (lJNID0/10.630, 1986). 
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Annex 3 

REGULATIONS 
OF THE "EUROPEAN VACCINES MANUFACTURERS" 

Article 1: Name 

Between the subscn"bers to these regulations is founded an international group. by the nam~ of 
"European Vaccine Manufacturers" (in Frroch: "Fabricants Europeens de Vaccins"). hereafter: 
EVM: EVM is pan of the European Federation of Pharmaceutical Industries As'iOciations 
(EFPI.A). and will consequently respect EFPlA statutes. In case of conflict between the present 
regulatic:is and EFPLA statute. EFPLA statutes will prevail 

Article 2: Purpose 

In line with public heahh interest, EVM, which has no lucrative purposes, will endeavour to 
contribute to the improvement of the status and the devel.Jpment of European Vaccine 
Manufacturers. 

EVM will act on behalf of its members as their representative body. 

EVM principally pursues scientific goals, in S''l'lpon of the European vaccine industry. 

In panicular, EVM will: 

• 

• 

• 

• 

• 

Article 3: 

represent its members with international government bodies, t-~- by signifying 
points of ~iew of members in all matters of t!ieir concern with respect to public 
health. and with respect to international Jaw and regulations; 

establish close liaison with government bodies as well as with nongovernmental 
organisations to abet understanding of issues of interest to its membe:-s; 

study its members' standpoints on scieJtific, socio·economic, and legal issues of 
their concern; 

organiz.e. between its members, the exchange of information and standpoints in a 
manner compatible with EC competition rules; 

supply counsel and services to its members . 

Field of application 

The activities of EVM address all matters related to the purpose of EVM described in Anicle 2 
and that are of interest to its members. 
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Article 4: Office 

EVM has its office at the European Federation of Pharmaceutical Industries· Associations 
(EFPLA) in l 050 Brussels. 250. avenue Louise. The office can be transferred in Belgium by 

decision of the General Assembly. 

Article S: Members 

The founding members ofEVM are: 

Behringwerke A.G.. Postfach 1140. 03550 Marburg. Germany 
lmmuno AG, Industriestrasse 87, A-1221 Wien. Austria 
Medeva pie. I 0. St_ James' street, London SWA IEF. United Kingdom 
Pasteur Merieux. 58, avenue Leclerc. F-69007 Lyon. France 
Biocine Sclavo S.p.A via Fioreotina 1.1-53100 Siena. Italy 
SmithKline Beecham Biologicals. 89. rue de l'lnstitut, B-1330 Rixeosan. Belgium 
Swiss Serum and Vaccine Institute. Rehhagstrasse 79. CH-3018 Berne. Switzerland 

Article 6: Admission, Resignation, Exclusion 

New members can be admitted by the General Assembly; the list of members shall be kept updated 
by the Bureau and available for consuhation at the office of EVM. Decisions by the General 
Assembly about admission. refusal of admission. resignation. exclusion. to or from EVM are of 
without appeal. 

The General Assembly is under no obligation to justify its decision. 

However. any member muSl at least fulfill the following conditions. which can be amended by the 
General Assembly at any time : 

a) be a manufacturer of vaccines. it being understood that ··manufacture" means all of 
production acti\ities of at least one vaccine; 

b) be lav.fully established in Europe: 

c) be a public company; 

d) be a member of the professional pharmaceutical industry association of the member's 

home country. 

Membership is lost 1 ·v: 

a) resi!!Jlation: 
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b) non-fulfilment of the conditions Jescribed in this Article 6: 

c) exclusion by decision of the General Assembly. taken by secret vote and by a qualified 
majority of two thirds. for non-payment of the subscription fee. or for any grave matter. 
after the Bureau will have asked by registered mail that the member state his case. Y.ithin 
ninety days of having been so requested. The excluded member is notified by registered 
mail. 

In the case of loss of membership. paid subscription fees are not refundable. except as prO\ided 
for in Article 13. 

Article 7: Duration 

EVM is constituted for an indefinite period of time. 

Article 8: Financial Management 

Resources ofEVM come from the members· s-ubscription fees. donations and legacies. subsidies 
obtained public or private. national or international organisations. companies. and from all 
proceeds resulting from the activity ofEVM. 

Accounts of EVM are kept per calendar year. within the accounts of EFPl.A. Annual accounts 
arc dosed by the Bureau and submitted to the first ordinary General Assembly following the year 
to which the accounts penain. 

Accounts W.IJ at least include the account of revenues and expenditures of the previQus year. 

Art~cle 9: Organization 

f VM will comprise the following bodies: 

• .,. 
.,. 

The General Assembly 
The Bureau 

Ad hoc Working Panics. established and empowered by the Bureau or the General 
Assembly. 

Article 10: The Gene!"al Assembly 

The General Assembly is constituted of all the members. Each member is entitled to two 
representatives at the meetings of the General Assembly. Member's Representatives are 
designated for a period of two y~rs. Representatives have themselves replaced. Members of the 
General Assembly have one vote. Power of attorney may be given to another member for the 
purpose of voting. 
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* 

* 

The General Assembly has the powers foreseen by the Belgian law. 

The General Assembly has the broadest powers to order. do or ?"atify all acts 
concerning EVM: 

The ordinary General Assembly meets once yearly. at the venue indicated in the 
convocation. 

Mandatory agenda items are: 

a) submission of the annual repon of the Bureau: 

b) approval of the accounts of the previous year and discharge to the Bureau: 

c) approval of the budget and determination of tile subscription fees of the current 
year. 

All meetings are subject to minutes. Excerpts or affidavits are signed by the President. 

10.2. Convocation 

Extraordinary General Assemblies are held at the Bureau's request, acting through its 
President. or in his absence through the Vice-President, or at the request of a simple 
majority of the members. 

Ordinary or extraordinary meetings of the General Assembly are convoked in writing 
(letter. fax. etc .. ). The convocation will spech'y the venue. the date and the time of the 
meeting of the General Assembly. 

10.3: Vote 

The validity of the deliberations of the General Assembly is not subject to a minimum 
quorum of attending or represented members; decisions are taken by simple majority 
except when the Belgian law or the Statutes require otherwise. 

In the case of parity of the votes, the vote of the, President, or in his absence, the Vice
President. \\ill carry the decision. Members of the General Assembly may request a 10 
(ten) days moratorium to cast their vote, to allow for consuhation with their Management 
in the case they deem the issue on which to vote beyond their powers of attorney: they 
will then let their vote be known in writing to the other memh~s. 
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Article 11: The Bureau 

The Bureau is elected by r'te General Assembly among its members. and is comprised of 

* 

* 

the President. elected for a period of two years: ending at the second ordinary General 
Assembly following his appointment: 

the Vice President and the Treasurer. elected for a period of one year. ending at the first 
ordinary General Assembly following their appointment_ 

Appointments cui be renewed and are not renumeratect 

The Bureau meets upon written convocation :,y the President. every time the interests of EVM 
so require. or upon written request to the President by three members. at the seat of EVM_ 

Valid deliberations and decisions by the Bureau require at least half of the Bureau members attend 
or are represented~~ the meeting_ 

* 

• 

11.1: 

Decisions by the Bureau are by simple maJonty_ In the case of parity of the vote;. the 
vote of the President. or in his absence of the Vice-President. v..ill carry the decision. 
members of the Bureau may request a 10 (ten) days moratorium to cast their vote. tl'l 
allow for consultation with their Management in the case they deem the issue on which 
to vote beyond their powers of attorney. they will then let their vote be le.awn in writing 
to the other members_ 

All meetings are subject to minutes_ Excerpts or affidavits are signed by the President . 

Powers 

The Bureau has the broadest powers of administration and management ofEVM. Powers 
include. but are not limited to. to make all agreements or acts: acquire. exchange. sell 
goods or estates. mongage. borrow, conclude leases of any duration, receive any legacies. 
subsidies. donati\lns. transfers of funds.. forsake rights; give power of attorney to 
mandates of its choice, whether associated or not, represent EVM in coun, either as a 
respondent or as claimant 

The Bureau can hire and dismiss personnel ofEVM. at the exclusion ofEFPLA personnel 
allocated to activities related to EVM; receive all sums and valuables; open and close bank 
accowlts. effect all operations on such accowits such as withdrawals of funds by cheque, 
payment or transfer of orders or any other type of payment instruction; hire a safe: pay 
all amounts due by EVM; receive from the Post Office, customs. railroads rr.-siJ and 
parcels. registc.'fed or inmred or not effect and receive payments through the Post Office. 
EFPLA rules and regulations will prevail for dealing with the matters described in Article 
11. I. in as far as they are effectively handled by EFPLA or its authorized personnel. 
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11.2· Representation 

Documents binding EVM. othc.· than those of EVM· s day-to-day management. are signed 
by the President or by two members of the Bureau. except when the Bureau has g.i\·en a 
particular power of attorney. Documents related to the day-to-day ma.,ag.ement arc 

signed by the authorized delegate. 

11.3. Liability 

Members of the Bureau do not contract any personal liabilities by the carrying out of their 
duties: they are only responSJole of their mandates. 

Article 12 

The General Assembly may establish standing rules. These rules will see various issues not dealt 
with in the present regulations and relating to the administration ofEVM. 

Article 13: Dissolution 

EVM can be dissolved at any time by decision of the General Assembly. The General Assembly 
will then appoint one or several liquidators and determine their powers. 

In the case. of dissolution. the net assets of EVM will be restituted to the members. in prop onion 
to the average subscription paid over the last three years. 

Article 14: \\·orking language 

EVM shall use English as its working language. 

• 



• 
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Am1ex 4 

" ... we agreed to avoid 
all kind of empty phrases 
. . . and to talk realistically 

on specific jobs to be: done ... " 
Prof T.lM. Madsen, 

President of the Heahh 
Committee of the League 

of Nations, 1921. l/ 

REGIONAL QUALITY CONfROL LABORATORY 
FOR BIOWGICAI .S OF HUMAN USE - AN INTRODUCTION• 

1. Historical Back&round 

In 1975, Frank Perkins was appointed as Chief of Biologicals, WHO, Geneva. It was his 
vision and drive which resuhed in a long list of new and revised requirements for a \\-ide variety 
of vaccines and other biological products. He also gave tremendous help and encouragement to 
enable developing countries to check the quality of imported vaccines md to start local 
production 2/... It was also his vision that the promotion of regional self-reliance in matters of 
vaccine quality control and vaccine production should be given a priority 4l 

The first regional quality control reference laboratory was established in Mexico City in 
1979 4/. Potential sites for Reference Laboratories were identified in other regions as well and 
it was expected that regional quality control systems could be initiated before the end of 1980 5/. 

It seems to be easy to criticise bis ideas after twenty years but to date it has become 
obvious that Dr. Perkins' goal to establish and certify a global system of vaccine quality control 
6/ was over-optimistic and due to several reasons of technicaL marketing, political and financial 
nature its creation has yet to be awaited. 

It should be noted that the idea of a programme on biological standardiz.ation was born 
in 1948, in the year when the WHO was established. As for many other programmes and 
initiatives in the biological industry it was fostered by Dr. Charles Merieux. In line with the 
original proposal of Dr. Merieux in 1948, the programme was actually commenced with the 
foundation of Uniserum in Madrid, on April 4, 1950 by the representatives of four vaccine 
manufacturing institutes: Institute Llorenta, Madrid, Spain; Sclavo, Siena, Italy; Swiss Serum 
Institute, Bern, Switzerland; and Institute Merieux, Lyon, France. The principal objectives of the 
group were: 

* This paper ha5 been prepared as a project concept for establishing a regional quality control laboratory for 
human vaccines in Africa, however, the thoughts presented in it have certain relevance for the national control 
laboratories in CEE. 
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I ) to develop research in th~ field of serums and vaccines both for man and animals. 
2) to set up a collection of strains and a documentation centre. and 
3) to create a central control laboratory. 

Two imponant assets were missing: 

I) 
2) 

liaison wirn the WHO. and 
liaison with the International Association of Microbiological Societies (IAM~). 

However. March 15. 1954. Dr. Merieux succeeded in bringing togethe1. around the same table 
in Bern: 

the members of Uniserum. 
a delegate of WHO. 
the Secretary General of IAMS. and 
Government delegates entrusted with the control of human and veterinary 
products. 

As a resuhs of this round table. the First European Meeting of Biological Standardization 
was organized in Lyor. by Dr. Charles Merieux in 1955. This meeting brought together 
representatives of WHO. F AO. and the IAMS. in all. more than I 00 panicipants from 20 
countries 7 I. 

In 1983. during the preparation for the UNIDO Second Consultation on the 
Pharmaceutical Industry held in Budapest, an Advisory Panel on Preventive Medicine was set up 
to give advice and guidance to the Secretariat to discuss the issue of vaccine production in 
developing countries an to facilitate the Technical co-operation Programme of the organiz.ation 
to establish the progrannne on industrial production of biologicals (IPB ). The Panel consisted of 
representatives of governments and industry and Dr. Charles Merieux was invited to accept the 
Chairmanship 8/. 

On 27-28 February 1984. the UNIDO Advisory Panel on Preventive Medicine convened 
for its first meeting in Vienna. Austria. Great personalities, legends in their lifetimes attended the 
meeting. Dr. Frank Perkins \\nose vision first of all was quality said that the major difference 
between drugs and vaccines was that while the drugs were given to sick people, the vaccines were 
administered to healthy infants. No-one should occupy a hospital bed with a disease that could 
be prevented by immunization. he added. Dr. Charles Merieux, who created an industry from 
dubious benchscale techniques had the dream that people could work together coming from all 
comers of the wor!d to achieve this humanitarian objective. But it was Dr. Hans Cohen. Director 
General of the very highly reputed RIVM at Bilthoven. the Netherlands. who challenged both of 
them and UNIDO by stating that the technology transfer for biologicals was a reality if an 
industrial approach had been applied. He. then. recommended that UNIDO should prepare ~ 
model programme for the production of vaccines in developing countries 'lL. 

The Model Programme was prepared and published in : 986 as a result of a genuine team 
work led by Dr. AL. Toon van Wezel. a tremendously gifted Dutch engineer in RJVM. who 
invented the microcarrier system for industrial scale production of viral vaccines J..QL The Model 
Programme together with the Challenge of Biological Technology Transfer to L>eveloping 
Countries. to which Dr. Mike Phillip. Director of Public Affairs, Smith Kline RIT contributed 

• 
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significantly ill were prl.!sented and adopted by the UNIDO Third Consultation on the 
Pharmaceutical industry held in Madrid in 1987 12/. The Model Programme in 1989 was 
extended to the BCG vaccine prepared from surface culture by Prof L. Lugosi most probably 
the top BCG-ologist of the worid 13/. 

The Model Programme was intended primarily for use by Government officials who were 
responsible for structuring and implementing national immunization programmes including 
domestic production of vaccines. There are more than 50 developing countries wb~re EPI 
vaccine requirements are being provided totalfy from outside sources. and this situation seem-; 
unlikely to change during this decade. In many countries of the Third World. only one EPI 
vaccine is produced. the quality of which is high:_. questionable and there are very few developing 
countries like China that are sdf-suffident in .. :: six EPI vaccines. 

The first step towards self-reliance should be the importation of vaccines instead of the 
acceptance of free donation ofEPI vaccines that cannot be the final long term solution for supply. 
Developing countries. contemplating the production ofEPI vaccines. must look into the techno
ec\Jnomic feaSJbility and commercial profitability but should not neglect the social and political 
benefits of this venture. The social and political considerations of domestic vaccine production 
in several cases outweigh the economic ones. The contnoutions of domestic production of 
vaccines to a number of inter-related. social and economic objectives of the developing countries 
are among others as follows: 

I) reduction of dependence on supplies requiring foreign currency: 
2) more efficient use of national resources; 
3) increase of domestic stocks of technical know-how and human resources in many 

disciplines used in development of biologicals: 
4) creation of employment: and 
5) creation of infrastructure and logistic, etc. 

The WHO laid down the requirements for the national control of vaccines and sera in 
1981. In many developing countries controls for food and even for some drugs may exist. but the 
techniques for the control of biologicals are significantly more sophisticated and more expensive. 
therefore manufacture of biologicals is often carried out without any national control. In some 
instances. the testing by the manufacturer is also inadequate. 

One of the problems of an in tependent national quality control laboratory particularly in 
a developing country without domestic manufacture of vaccines arises fron. the fact that the 
performance of the quality control tests is hampered by the lack of experience gained in 
manufacture. In the industrializ.ed countries one can find very often that professional and technical 
personnel of the national quality control laboratories have previous manufacturing experience. 
Financial contraints pose another major problem. The costs of full fledged quality control of 
vaccines are in the same magnitude as those of the production. The governments of developing 
countries without vaccine production would find good reasons enough to avoid to establish 
national quality control. The decision might be taken only at a time when the government decides 
to buy vaccines instead accepting donation. The national quality control can be a11 option to 
obtain an objective opinion on the value of a vaccine purchase. 

Ten years ago UNIDO made a survey on human vaccine production in 10 Afiican 
countries \',it.h manufacturing facilities Ht. At that time. the survey found a paradoxical situation 
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which was characterized on one hand by projects on establishment of vaccine manufacturing 
facilities in several Afiican countries being developed but on the other hand by e:\.;sting 
laboratories facing difficulties in marketing their vaccines and consequently closing do\\n_ With 
reference to EPI vaccine manufacture in Africa. the situation has since then become e\·en worse. 
In the sub-Saharan Afiica. South Afiica excluded. there has remained only -1 manufacturers of EPI 
vaccines but they are facing serious difficulties. The manufacturers and their difficulties v. ith the 
product quality are as follows: 

I) Yellow fever vaccine - Institute Pasteur. Dakar. Senegal. The vaccine is included 
in the EPI of West African cnuntries where yellow fever is endemic. but only the 
manufacture of bulk material is carried out. At a certain period of time the bulk 
prepared in Dakar used to be fiHed at PMsv. Val de ReuiL France ar.d marketed 
from there. 

2. Yellow fever vaccine - Vaccine Production Laboratory. Yoka. Nigeria. The 
vaccine in only used in Nigeria. The quality of the vaccine is questionable. 

3. Tetanus Vaccine - Lanavet. Bockle. Garoua. Cameroon. No national quality 
control e:\.;sts but the vaccine is used domestically. 

-I_ BCG vaccine - Institute Pasteur. Antananarivo. Madagascar. The quality of the 
vaccine is not consistent. No national quality control exists. 

2. Concept of a R~ional Quality Control Laboratocy for Biologicals of Human Use 

In cooperation v.ith the French Government and the Foundation Marcel Merieux. UNIDO 
organized a regional meeting in Dakar. Senegal in 1987 on the production and distribution of 
biologicals for human and veterinary use in Africa _lil. The government of Senegal housed the 
meeting and WHO and FAO were imited to attend. reffacting the IT!!lltidisciplinary nature of the 
agenda. 

The objectives of the meeting were as follows: 

To discuss the best way to develop and promote the production of vaccines and 
other biologicals against "exotic" and "tropical" diseases in Africa: 

To discuss the best way to develop and promote quality control units for vaccines 
and other biologicals at national and regional level: 

To discuss the best way to promote the quality to the products of the existing 
units and to enlarge their market in Africa to achieve an economic scale of 
production. 

The objectives of the meeting were in line with the recommendations of the Advisory 
Panel on Preventive Medicine 16-18/ and the UNIDO Second Consultation on the Pharmaceutical 
Industry 12.:'.. Reference was made to former regmnal meetings on blood derivatives held in 
Cartagena. Colomhia in I C)~M and in Macau in I Q86 20/. 



)99 

Sixty five participants attended the meeting in Dakar. representing governmental 
institutions and industry. with 41 representatives from 24 African Countries. namely: Algeria. 
Botswana. lillfWldi. Cameroon. Chad. Cote d'Ivoire. Egypt. Ethiopia. Gabone. Ghana. Guinea. 
Kenya. Madagascar. Mali. Morocco. Mozambique. Niger. Nigeria. Rwanda. Senegal Tanzania. 
Tunisia. Zaire and Zambia. 

One of the main recommendations of this meeting. which was in fact the Fifth Meeting of 
the Advisory Panel was that a system of total quality ccntrol should be the first stage in the 
establishment of biological industry. Qua?..;ty should be maintained consistently throughout all 
stages of product preparations in conformity with GMP and quality assurance. 

The meeting agreed that quality control should be envisaged at national and regional levels 
and a system of controls devised for imports. production and distribution. Training programmes 
should be available in analytical control quality control and production. Logistic problem. such 
as transport. cold-·;hain. storage. etc. should also be examined. i.e.: 

- accessibility of site (road. railways. communications): 
- services and supplies (electricity. water. waste disposal): 
- layout of buildings: 
- housing ar d breeding of animals: 
- local resources: 
- ancillary industries (glass. stoppers. chartboard. paper. etc). 

It was recommended that in case if it might prove difficult to establish national quality 
control laboratories. the feasibility of establishing a regional quality control laboratory should be 
investigated. 

3. The Project 

A regional quality control Iaboratmy for biological products for human u:..e should comply. 
if established. with all of the recommendations and requirements published by WHO. Since no 
specific requirements have been published for a regional laboratory. all requirements of WHO for 
a national quality control laboratory and for quality control laboratories for manufacturers of 
biological products should apply 21-27/. 

The project should. preferably, be developed in a step-wise way. 

Phase I 

At the Phase I the administrative sections of the regional laboratory would be established. 
The responsibilities of the administrative sections could he as follows: 

Establish the source of supply of the product such as 
manufacturer, 
exporter, 
donor agency, 
international organi.zation, etc. 
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Obtain samples of the product with certificate issued by the national control 

authority of the exporting country. 

Obtain evidence that the product is licenced/ registered/ approved for use in the 

exporting country. 

Obtain evidence that the manufacturer of the product is a licenced establishment 
that conforms with the principles of GMP and quality assura11ce. 

Obtain all relevant additional information on the manufacturer such as 
production volumes. 
product quality, 
consistency of quality. 
quality assurance and validation. 
quality control procedures, 
licence of production and control holdings, 
animal facilities. 
environmental measures. 
safety measures, 
segregation of operations, 
sources of critical raw materials or 
any other, relevant non-confidential information. 

Obtain information on the product such as 
source materials and their validation, 
critical raw matP.rials ( eg. foetal bovine serum) and their sources, 
brief desciption of production processes, 
manufacturing protocols, 
brief description of quality control techniques, 
quality control protocol~. 
consistency of manufacture, 
consistency of quality control, 
samples of packaging materials. labels and package inserts. 
potency. 
safety, 
specific and non-specific toxicity, 
stability, 
brief report on preclinical studies. 
clinical trials. 
list of countries in which the product is licenced for use. 

Establish a databank on the suppliers based on the above listed information. 

Obtain all relevant information on the cold chain such as 
quarantine. storage and despatch of the manufacturer. 
receiving. storage and despatch of the exporter. 
receiving. storage. loading/unloading and shipment conditions during 

forwarding. 
receiving. customs clearance, storage at the recipient country. 
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sampling and conditions of transporting samples to national quality control 
laboratory, 
sampling and conditions of transporting sa.iq>les to regional quality control 
laboratory. 
central. provincial and municipal storage facilities. 
mobile units. 
cold chain products. 
sampling and conditions oftransponing samples from the site of use. 

Establish personal contacts and a system of communication with 
all relevmt government authorities in the region, 
suppliers in the region, 
national quality control authorities and laboratories in the region. 
the most imponant suppliers outside the region. 
international donor agencies and organmations. 
bilateral donor agencies. 

Inspect samples of the products. 

Review documentation accompanying the samples. 

Inspect premises of the manufacturers in the region. 

Establish an auditing system for the manufacturers in the region. 

Disseminate all relevant information in the region related to the procurement. 
transpon, production and quality control of biologicals to government officials 
and directors of institutions who are responsal>le for structuring and implementing 
national immunization programmes. professional staff in charge of vaccine 
production and control personnel of central medical stores. personnel involved 
in cold chain operation, personnel involved in transponation of vaccines. and field 
staff involv~d in vaccination. 

Promote proper registration/licencing for biologicals to be used in the region. 

Organize training courses in procurement, registration/ licencing, shipping and 
controlling of biologicals in the region to 

Phase l 

responsible staff of national control authorities, 
directors of national quality control laboratories, 
directors of vaccine manufacturing establishments, 
and 
govennent officials assigned to purchase of vaccines. 

At Phase 2 a priority list of biologicals would be prepared in consuhation with 
representatives of relevant government offices in the region, members of UNIDO Advisory Panel 
on Preventive Medicien. representatives of the main suppliers. United Nations agencies (WHO. 
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UNICEF. World Bank) and international/bilateral donor agencies. The terms of reference of this 
con..qdiatioo meeting would include the identification of criteria based on which a priority list of 
biologicals could be prepared. 

The prio~· of introduction of any biological product into the work program of the 
regional control laboratory should take into consideration at least the following aspects: 

I) Vaccines 
a) Is the vaccine included in the EPI of WHO? 
b) Is the vaccine included in the Essential Drug List of WHO? 
c) Is the vac.cine included in the EPI of the region/country? 
d) ls the vaccine used for universal immunization? 
e) Is the vaccine used for specific groups of indi\iduals? 
O Epidemiological data (morbidity and mortality) on diseases preventable by 

immunization. 
g) Stability data. 
h) Specific requirements for shipping and storage. 
i) Heat sensitnit)·. 
j) Expiry time in general and actual expiry date. 
k) Cenifiedivalilated source of supply. 
I) Nature of va""cine: live or inactn·ated. 
m) Formulation of the vaccine: liquid or freeze-dried. 

2) Sera and immunoglobulins 
a) Is it a live-saving product such as an antivenom sera? 

3) Diagnostic agents 
a) Is it for in \ivo tests in human? 
b) Is it for in \itro tests? 
c) Is it a critical test that might indicate a live-saving medical intervention? 

4) Blood products 
a) What is the stability of the product? 
b) Is it liquid or dried? 
c) ls it ~fe? 

The consuhation meeting should. according to its terms of reference. discuss and decide 
by concensus which are those few products that should be included in the work programme of the 
regional control laboratory. 

The second main item in the tenns of reference of this consuhation meeting would be to 
da·ide on the quality control tests to be performed on the selected priority biologicals. It should 
be noted that only validated test procedures should be accepted. At this point at least the 
follo"'ing questions should be considered: 

a) Type of tests to be performed. 
b) Number of tests to be performed. 
c) Validation of the tests. 
d) Specifications/requirements for the product. 
e) Statistii;al analysis applied for the evaluation of the tests. 
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O Specifications/requirements for the tests. 

The third item of the tenns of reference of the consultatic.n llk.'Cling should be the 
preparation of a repon on the above. 

Based on the repon of the consultation meeting a detailed study can be prepared on the 
regional laboratory including all technical requirements such as 

- buildings. 
- equipment. 
- personnel 
- laboratory animals. 
- chemicals. biochemicals. 
- consumables. 
- reagents. 
- reference preparations. standards. etc. 

This detailed technical study. then. would be submitted with some preliminary estimate 
of investment requirements to poSSiole donor agencies. 

The investment requirements would only cover the costs of equipment since it bas been 
assumed that the construction costs would be covered by the government of the host country or 
alternatively an adequate office and laboratory space would be provided within an existing 
institution. If this assumption with regard to the availability of the building(s) for the regional 
control laboratory was not valid. other akematives should be sought. These could be as follo\vs: 

The panicipants of the consultation meeting will make an attempt to identify an 
adequate institution/facility and to arrange to obtain an agreement from the 
government of the host country where the regional control laboratory would be 
located. 

The panicipants of the consultation meeting \\ill recommend bilateral donor 
agencies. banks. companies. etc who would be. in principle, interested to finance 
the project including the construction costs of new facilities or the costs of 
remodelling/renovation of available existing facilities. 

The laboratory buildings and the animal houses should meet the requirements of 
international standards and. if required. they should be validated. Therefore, one should be very 
careful when makes decision on the acceptance of an existing facility. Since the new requirements 
become very strict in many cases the costs of remodelling/renovation required for an existing 
building. being not designed as a biological control laboratory, would be ir. the same range or 
could even be more expensive than the costs of a new. green-field construction. It should be 
emphasized that no compromise related to the requirements can b: made in the quality of the 
laboratory for sterility testing and the animal facilities. 
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