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„„ A A purifiedpurified precipitatedprecipitated virusvirus obtainedobtained byby a a 
newnew, , simplesimple methodmethod..””

GyGy. . TakTakáátsytsy, , ActaActa MicrobiolMicrobiol. . HungHung. 1953.. 1953.

RegistrationRegistration ofof FLUVALFLUVALABAB influenza influenza vaccinevaccine, , 
OnminvestOnminvest LtdLtd; 1995; 1995
RegistrationRegistration numbernumber: : 

NationalNational InstituteInstitute ofof PharmacyPharmacy,,
Hungary: OGYIHungary: OGYI--TT--8998/01. 8998/01. 

DrDr Gyula Gyula TakTakáátsytsy
19141914--19801980



FLUVAL ABFLUVAL AB
ActiveActive ingredientingredient: : 
Influenza A/New Caledonia/20/99(H1N1) min. 15 Influenza A/New Caledonia/20/99(H1N1) min. 15 µµg HA,g HA,
Influenza A/NYHC(H3N2) min. 15 Influenza A/NYHC(H3N2) min. 15 µµg HAg HA
Influenza B/Shanghai/361/02 min. 15 Influenza B/Shanghai/361/02 min. 15 µµg HA.g HA.

AdjuvantAdjuvant::
AlAl∗∗∗∗∗∗ ( ( inin AlPO4 AlPO4 formform) ) Ph.Hg.VIIPh.Hg.VII.. 0,25 mg0,25 mg
NaClNaCl Ph.Hg.VIIPh.Hg.VII.. 1,66 mg1,66 mg
KClKCl Ph.Hg.VIIPh.Hg.VII.. 0,04 mg 0,04 mg 
KH2PO4KH2PO4 Ph.Hg.VIIPh.Hg.VII.. 0,31 mg0,31 mg
Na2HPO4 x 2H2ONa2HPO4 x 2H2O Ph.Hg.VIIPh.Hg.VII 0,19 mg0,19 mg
MerthiolMerthioláátt Ph.Hg.VIIPh.Hg.VII.. 0,05 mg0,05 mg
AquaAqua destillatadestillata pro pro injinj.. Ph.Hg.VIIPh.Hg.VII ad 0,5 mlad 0,5 ml



INFLUENZA VACCINE PRODUCTION 
1972, HUNGARY



INFLUENZA VACCINE PRODUCTION 
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ANNUAL UPDATE STUDIES AND CHMP CRITERIA FOR ANNUAL UPDATE STUDIES AND CHMP CRITERIA FOR 
IMMUNOGENECITY OF FLUVALAB IN HEALTHY ADULTSIMMUNOGENECITY OF FLUVALAB IN HEALTHY ADULTS

YEARYEAR strainstrain ((subsub--))
typetype

SeroprotectionSeroprotection
RateRate

SeroconversionSeroconversion
/4/4--fold /fold /IncreaseIncrease raterate

MeanMean foldfold
IncreaseIncrease

CHMPCHMP
RequirementRequirement metmet

CHMP CHMP criteriacriteria
> 70 %                            > 40 %                   > 70 %                            > 40 %                   >2,5>2,5

19971997 A/H1N1A/H1N1
A/H3N2A/H3N2
BB

84 % 84 % ++
85 % 85 % ++
75 % 75 % ++

41 % 41 % ++
46 % 46 % ++
43 % 43 % ++

3,0 3,0 ++
3,4 3,4 ++
3,3 3,3 ++

YESYES

19981998 A/H1N1A/H1N1
A/H3N2A/H3N2
BB

86 % 86 % ++
82 % 82 % ++
86 % 86 % ++

56 % 56 % ++
50 % 50 % ++
68 % 68 % ++

4,7 4,7 ++
3,6 3,6 ++
4,2 4,2 ++

YESYES

20002000 A/H1N1A/H1N1
A/H3N2A/H3N2
BB

84 % 84 % ++
70 % 70 % --
72 % 72 % ++

72 % 72 % ++
56 % 56 % ++
62 % 62 % ++

3,5 3,5 ++
3,3 3,3 ++
3,0 3,0 ++

YESYES

20012001 A/H1N1A/H1N1
A/H3N2A/H3N2
BB

84 % 84 % ++
84 % 84 % ++
79 % 79 % ++

47 % 47 % ++
46 % 46 % ++
49 % 49 % ++

3,4 3,4 ++
3,1 3,1 ++
3,4 3,4 ++

YESYES

20022002 A/H1N1A/H1N1
A/H3N2A/H3N2
BB

88 % 88 % ++
90 %  90 %  ++
80 % 80 % ++

62 % 62 % ++
66 % 66 % ++
54 % 54 % ++

3,3 3,3 ++
3,9 3,9 ++
3,9 3,9 ++

YESYES

20052005 A/H1N1A/H1N1
A/H3N2A/H3N2
BB

72 % 72 % ++
76 %76 % ++
86 %86 % ++

46 % 46 % ++
54 % 54 % ++
48 % 48 % ++

3,38 3,38 ++
2,56 2,56 ++
3,68 3,68 ++

YESYES



ANNUAL UPDATE STUDIES AND CHMP CRITERIA FOR ANNUAL UPDATE STUDIES AND CHMP CRITERIA FOR 
IMMUNOGENECITY OF FLUVALAB IN ELDERLYIMMUNOGENECITY OF FLUVALAB IN ELDERLY

YEARYEAR strainstrain ((subsub--))
typetype

SeroprotectionSeroprotection
RateRate

SeroconversionSeroconversion
/4/4--fold /fold /IncreaseIncrease raterate

MeanMean foldfold
IncreaseIncrease

CHMPCHMP
RequirementRequirement metmet

CHMP CHMP criteriacriteria
> 60 %                            > 30 %                   > 60 %                            > 30 %                   >2,0>2,0

19971997 A/H1N1A/H1N1
A/H3N2A/H3N2
BB

52 % 52 % --
68 % 68 % ++
58 % 58 % --

32 % 32 % ++
38 % 38 % ++
31 % 31 % ++

2,9 2,9 ++
2,8 2,8 ++
3,1 3,1 ++

YESYES

19981998 A/H1N1A/H1N1
A/H3N2A/H3N2
BB

62 % 62 % ++
70 % 70 % ++
78 % 78 % ++

36 % 36 % ++
44 % 44 % ++
58 % 58 % ++

2,9 2,9 ++
2,7 2,7 ++
4,0 4,0 ++

YESYES

20002000 A/H1N1A/H1N1
A/H3N2A/H3N2
BB

68 % 68 % ++
70 % 70 % ++
74 % 74 % ++

44 % 44 % ++
52 % 52 % ++
56 % 56 % ++

2,6 2,6 ++
2,8 2,8 ++
2,8 2,8 ++

YESYES

20012001 A/H1N1A/H1N1
A/H3N2A/H3N2
BB

67 % 67 % ++
69 % 69 % ++
70 % 70 % ++

40 % 40 % ++
38 % 38 % ++
41 % 41 % ++

2,9 2,9 ++
2,8 2,8 ++
2,7 2,7 ++

YESYES

20022002 A/H1N1A/H1N1
A/H3N2A/H3N2
BB

72 % 72 % ++
82 %  82 %  ++
88 % 88 % ++

38 % 38 % ++
36 % 36 % ++
44 % 44 % ++

3,1 3,1 ++
3,2 3,2 ++
3,9 3,9 ++

YESYES

20052005 A/H1N1A/H1N1
A/H3N2A/H3N2
BB

72 % 72 % ++
70 % 70 % ++
84 % 84 % ++

36 % 36 % ++
32 % 32 % ++
38 % 38 % ++

3,29 3,29 ++
3,07 3,07 ++
3,16 3,16 ++

YESYES
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Flu epidemics in Hungary 
1962-2001
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H5N1 vaccine in HungaryH5N1 vaccine in Hungary



•• VirusVirus: : (NIBRG(NIBRG--14) .14) .
VirusVirus descriptiondescription: a : a reversereverse geneticsgenetics derivedderived 2:6 2:6 

reassortantreassortant betweenbetween A/VietA/Viet Nam/1194/2004 (H5N1) Nam/1194/2004 (H5N1) 
andand PR8.  PR8.  

PassagePassage history:Vero1, Egg2history:Vero1, Egg2

•• VirusVirus waswas obtainedobtained fromfrom NIBSC, London, NIBSC, London, kindlykindly suppliedsupplied byby Prof. Dr. J. Prof. Dr. J. 
WoodWood..

•• MayMay, 2005, 2005



BSL2+ BSL2+ laboratorylaboratory

Air pressure: 15 Pa (depression)

Air supply:„D” class

Air pressure: 40 Pa ( positive)

Air supply: „A” class

Working Isolator

Air lock

(personal)

Air lock
(material)

LABORATORY

Transfer
Isolator



TRANSFER IZOLATORTRANSFER IZOLATOR

•• PressurePressure
detectordetector

•• HEPA HEPA filtersfilters

•• MaterialMaterial airair--locklockóó



WORKING IZOLATORWORKING IZOLATOR
•• PressurePressure detectordetector

•• HEPA HEPA filtersfilters

•• GlovesGloves

•• ParticuleParticule detectordetector

•• AirAir--locklock jointjoint



ProtectionProtection ofof laboratorylaboratory workersworkers



ImmunogenecityImmunogenecity ofof wholewhole virusvirus vaccinevaccine inin mousemouse

Immunization Animal HI titer
H1 H3 B H5

1 5 5 5 160
2 5 5 5 160
3 5 5 5 160
4 5 5 5 80
5 5 5 5 160

GMT 5 5 5 139

Control vaccine
FLUVAL AB

1 160 320 320 5

Control vaccine
FLUVAL AB

2 320 320 320 5

H5N1 antigen
A NIBRG-14 - 92 µg 
total virus protein/dose

(approx. 30 µg HA)
0,31 mg Al

( in AlPO4 form)



ImmunogenecityImmunogenecity ofof wholewhole virusvirus vaccinevaccine inin guineaguinea pigspigs

Immunization Animal HI titer
H1 H3 B H5

1 5 5 5 80
2 5 5 5 160
3 5 5 5 160
4 5 5 5 80
5 5 5 5 80

GMT 5 5 5 105

Control vaccine
FLUVAL AB

1 160 320 320 5

Control vaccine
FLUVAL AB

2 320 320 320 5

H5N1 antigen
A NIBRG-14 - 92 µg 

total virus protein/dose
(approx. 30 µg HA)

0,31 mg Al
(in AlPO4 form)



•• CLINICAL TRIAL PHASE IV. PROTOCOL CLINICAL TRIAL PHASE IV. PROTOCOL 

•• NIBRGNIBRG--14 H5N1 0114 H5N1 01--2005 2005 avianavian influenza influenza 
virusvirus mockmock--upup vaccinevaccine providedprovided byby WHOWHO
basedbased onon recommendationrecommendation forfor pandemicpandemic
preparednesspreparedness

•• PERMISSION NUMBER: 19147/05 AD PERMISSION NUMBER: 19147/05 AD 
19071/40/2005 19071/40/2005 
NATIONAL INSTITUTE OF PHARMACY,NATIONAL INSTITUTE OF PHARMACY,
HUNGARYHUNGARY



AIM OF THE TRIALAIM OF THE TRIAL

•• toto carrycarry out out serologicalserological teststests forfor
mockmock upup vaccinevaccine basedbased onon WHO WHO 
recommendationrecommendation toto obtainobtain datadata
forfor thethe newnew activeactive ingredientingredient ofof
thethe vaccinevaccine inin considerationconsideration ofof
lacklack ofof availableavailable datadata



•• EligibilityEligibility criteriacriteria::
•• voluntaryvoluntary enrollmentenrollment, , 
•• ageage overover 18, 18, 
•• signedsigned writtenwritten consentconsent ofof voluntaryvoluntary statementstatement

•• ExclusionExclusion criteriacriteria::
•• diseaseddiseased conditioncondition withwith feverfever,,
•• pregnancypregnancy, , 
•• allergyallergy toto eggegg proteinsproteins oror toto oneone ofof thethe componentcomponent

ofof thethe vaccinevaccine



•• StudyStudy procedureprocedure::
–– plannedplanned samplesample sizesize 5050--150. 150. 
–– The The enrolledenrolled eligibleeligible healthyhealthy voluntareervoluntareer undergoesundergoes

datadata recordingrecording, , medicalmedical examinationexamination andand bloodblood
samplingsampling forfor immunologicalimmunological teststests onon thethe dayday 0.0.

–– Rapid test is Rapid test is carriedcarried out out forfor exclusionexclusion ofof graviditygravidity
amongamong womenwomen youngeryounger thanthan 60, 60, sincesince graviditygravidity is is 
anan exlusionexlusion criteriacriteria. . OnOn thethe dayday 21 21 medicalmedical
examinationexamination andand bloodblood samplingsampling is is performedperformed forfor
immunologicalimmunological teststests. . 

–– OnOn thethe dayday 90 90 andand 180 180 medicalmedical examinationexamination andand
bloodblood samplingsampling carriedcarried out out toto checkcheck possiblepossible sideside
effectseffects andand forfor immunologicalimmunological teststests. . 



•• SerologicalSerological datadata
The The followingfollowing serologicalserological assessmentsassessments willwill be be 

performedperformed andand oneone ofof thethe assessmentsassessments
shouldshould meetmeet thethe indicatedindicated requirementsrequirements::

NumberNumber ofof seroconversionsseroconversions oror significantsignificant
increaseincrease inin antihaemagglutininantihaemagglutinin antibodyantibody
titretitre >40%>40%

MeanMean geometricgeometric increaseincrease >2.5>2.5
The The proportionproportion ofof subjectssubjects achievingachieving anan HI HI 

titretitre >> 40 40 shouldshould be > 70%be > 70%



Immunization Personal
Code

HI titer

Pre-vaccinated Post-vaccinated

001 5 80

002 5 160

003 5 80

004 5 40

005 5 40

006 5 80

007 5 5

008 5 5

009 5 40

010 5 40

011 5 40

012 5 80

013 5 40

014 5 40

015 5 40

016 5 40

017 5 80

018 5 80

019 5 40

020 5 40

GMT 5 42,87

H5N1 antigen
A/NIBRG-14 

92 µg total
virus

protein/dose
(approx. 30 µg 

HA)
0,31 mg Al

(in AlPO4 form)



PreliminaryPreliminary evaluationevaluation

NumberNumber ofof seroconversionsseroconversions oror significantsignificant increaseincrease inin
antihaemagglutininantihaemagglutinin antibodyantibody titretitre >40%>40%

90%90%

MeanMean geometricgeometric increaseincrease >2.5>2.5
8,578,57

The The proportionproportion ofof subjectssubjects achievingachieving anan HI HI titretitre >>
40  40  shouldshould be > 70%be > 70%

90%90%



FinalFinal evaluationevaluation

•• November November –– December 2005:December 2005:
•• ProcessProcess validationvalidation

•• FebruaryFebruary 20062006
•• DataData evaluationevaluation afterafter endpointendpoint ((daysdays 180) 180) ofof

clinicalclinical trialtrial
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