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M-M-R II




Plaats

HAARLEM

[ 3 DEC. 1993

DEEL Ih -~ ADMINISTRATIEVE GEGEVENS 176 7 2
C
Datum !
2 dacember 1993 Manager Pharmaceutical Reglstration

(Functia en handtekening (en) van
de aanvrager)

Deze aanvraag betreft:

o 0O 00

o0

Een nationale aanvraag (nummer (indien beschlkbaar):
Een EG-aanvraag oversenkomstlg Richtlijn 83/570/EEG (mesrlanden-procedure)
rapporteur:
Ean EG-aanvraag overeenkomstig Richtlijn 87/22/EEG (overleg-procedure}
rapporteur:
o Lijst A
0 Lijst B
datum van goedkeuring als produkt van lijst B door CPMP

Een aanvraag waarbij wordt verwezen naar een eerdare aanvraag:
{produkt, nummer vergunning)

Overlegprocedure met betrekking tot een wijziging:
Nummer advies van de overlegprocedure waarop deze aanvraag batrekking
heeft/nationale nummer aanvraag:

Een opnieuw ingediende aanvraag (nummer voorheen ingediende nationale aanvraag)

T 4 » M & % 4 ¥ P 4 4 6 8 & s ¥ & e & & o 3 2 4 + * &+ 4 4 & e & « v & 3

Een gensesmiddel met esn nieuwe werkzame stof
Ean geneeemiddel met eesn nleuwe comblinatie van bekende werkzame stoffan
Een geneesmiddel met sen nieuwe indlicatie
Een andere aanvraag {geef cmachrijving, bijvoorbeeld een nieuwe farmaceutische
vorm of een nleuwe sterkte)
Een vareenvoudigde aanvraag
0 oversenkomstig Richtlijn 65/65, artikel 4, punt 8a) 1)
{schrillelijke 10csiemming van de houder van de vergunning voor het oorspron.  kelijke geneesmiddel meezenden)
0 overeenkomstig Richtlijn 65/65, artikel 4, punt 8a) ii)
0 overeenkomstig Richtlijn 65/65, artikel 4, punt 8a} iii)
(er dient (¢ worden aangetoand dat een in wezen gelijkwaardig produks minstens  zesftien jaar  velgens de geldende cammunsulasire
bepalingen in de Gewnecnschsp is tocgelatan en in de lidstaat waarvaor de aanvrang wordt ingediend, in de hande] wordt gebracht)
0 "hybride” aanvragen (overeenkomstig ITI/3879/90}:
ander zout/estar/derivaat
ander therapeutisch gebruik
andere toedieningsvorm

andar doseringsregime
andere sterkte

produktaen met hogera biologische beschikbaarheid
ovarige

CO0O00COQO

Voorgestelde naam van het gensesmiddel in de betrokken Lidstaat:

Indien bij een commupautaire procedure verschillende namen in verachillende
lidstaten worden voorgesteld, moceten deze worden vermeld:

Land: Nederland Naam: M-M-R II




Naam van het werkzame bestanddeel of de werkzame bhestanddelen
(Europeso Farmacopee, Nationale Farmacopee, INN, trivisle nsam ¢n chemische beschrijving)

Verzwakt bofvirus, mazelenvirus, rubellavirua

1.2

Farmacotherapeutinche indeling (volgens ATC-indalingsaysteem, (CollsborstingCentre for Drug
Statistics Methodology van de WHO)

Vaccln

Farmaceutische vorm an sterke (volgensde siandaandtcrmen van het CRMP document 111/3593/91)

Poedar voor injectie

Toadieningaweg {volgens de siandasrdiermen van het CPMP document 11173593/91):

subcutaan

2.2.1

2.2.3

2.2.4

2,.2.5

Verpakking, slulting en toedlieningshulpmiddel (volgensde standaandtermen van het CPMP document
11173593/91)

Injectieflacon met rubberstop,
injectiespuit

Verpakkingsgrootte

1 flacon gevriesdroogd poeder met 1 voorgevulde injectiespult met oplosmiddel
{0,5 ml)

Houdbaarheidstermijn

2 jaar

Houdbaarheidstermijn {na eerste opening van de verpakking)
nvt.

Houdbaarheldstermijn (na reconstitutie)

8 uur

Wijze van bewaren

Bewaar tussen 2-8 °C

hanvrager (= voorgestelde houder van de vergunning/voorgestelde persoon die
verantwoordeliik is voor het in de handel brengen van het geneesmiddel}:

Naam : Merck Sharp & Dohme B.V.
Adres : Postbus 581 2003 PC Haarlem
Land : Nederland

Telefoonnummer : 023-153153

Faxnummer 023-323422




3.2

Contactpersoon die gemachtigd is tijdens de procedure namens de aanvrager op

te treden:
oce. [, cohexe: c ]

2ia 3.

Naam

Adres

Land
Telefoonnummer
Faxnummer

w. de 88 ev ov

3.3

3.4

Contactadres en adres voor het in de handel brengen van het produkt na
verlening van de vergunning, indien verschlillend van 3./3.2

Naam

Adres

Land
Telafoonnumner
Faxnummer

nvt.

20 eu oo o» w®»

Fabrikanten van het eindprodukt en produktie-adressen (inclusief een
beschrijving van de produktlestappen die z1j uitvoeren en het adres van de
*qualified person®

Naam

Adres

Land
Telefoonnummer
Faxnummer

Al4

a1 a0 89 a8 se

Naam

Adres

Land
Telefoonnummer
Faxnummer

oo 40 an ee et

Opslaglokatie:

Naam

Adres

Land
Telafoonnummer
Faxnummer

Atl4

Fabrikant/lmporteur die verantwoordelijk is voor het vrijgeven van de partijen
in de EEG:

Naam : Merck Sharp & Dohme B, V.
Adrea : zie 3.4.1

Land %

Telefoonnummer :

Faxnummear E

3.6

Fabrikant(en) van het werkzame bestanddeel of de werkzame bestanddelen:

Naam : Marck & Co.,Inc.

Adres ¢ Sumneytown Plke, West Polnt, Pennsylvania 19486
Land : United States of America

Telefoonnummer : (215} 661~5000

Faxnummer s (215) 661-7697

Nummer Drug Master File (indien van toepassing}: nvt.
Indieningsdatum:




3.7 Bij de ontwikkeling betrokken loonbedrijven:

Vermeld voor elk loeonbedrijf: nvt.

Naam 2

Adres :

Land :

Telefoonnummer :

Faxnummer :

Volgens het contract ultgevosrde werkzaamheden:
4.

Kwalitatieve en kwantitatieve samenstelling, zowel met betrekking tot het
werkzame bestanddsel of de werkzame bestanddelen als met betrekking tot het
excipiént of de excipiénten.

vermeld hierbi] op welke hoeveelheid de samenstelling hetrekking heeft
{bijvoorbeeld per capsule).

Gelleve de werkzame bestanddelen en de excipiénten gescheiden van elkaar te
vermelden,

Nummer Naam Hoaveelheld Eenheid Norm/verwij- ‘—
zing naar
normen

Werkzame
bestanddelen

1 mazelenviruae 1000 TCIDg

2 bofvirus 20000 TCIDg

3 rubellavirus 1000 TCID,

exciplénten

1 neomycine

2 gorbitol

3 gehydroligeard

gelatine

4 water v. inj. ad 0,5 ml

Bijzonderheden omtrent eventuele overmaten: deze dienen niet bij de tabellarisch

opgegaven formulering, maar hieronder apart te worden vermeld.

L3592 ==
- warkzame bestanddelen
- gxcipiénten




7. Aanvragen om dit geneesmiddel in de EEG in de handel te brengen (d.w.z. ingediend door
heszedfde bedrijf of cen dochterfauster/mocderbednijl van dezclfde vennoolschap/panicipaticnuatschappij of licentichouder met hetzeifde
werkzame bestanddec] voor cen vergelijkbare indicatic}

Ranvaard: Land:
Datum vergunning:
Nummear vergunning:
Naam produkt:

In behandeling Land:
Datum indliening:
Nuruner aanvraag:
Naam produkt:

Ingetrokken Land:
{door aanvrager voS&r Datum intrekking:
aanvaarding) Nummer aanvraag:

Naam produkt:
Reden intrekking:

Ingetrokken Land:
{door aanvrager na Datum lntrekking:
aanvaarding) Nummer vergunning:

Naam produkt:
Reden intrekking:

Geschorst /doorgehaald Land:
{door pevoegde instantie) Datum van achorsing/
doorhaling:

Nummer vergunning:
Naam produkt:

Reden van schoraeing/
doorhaling:

9.1 Bereldingsvergunning{en) zoals bedoeld in art. 16 van Richtlijn 65/65/EECG (of
gen equivalant indien bereiding buliten de EEG plaatsvindt).

Z2ie bijlage.

- Inhoudsopgave van de regt van het dossgier
Deel I b - Samenvatting van de produktkenmerken

Documentatie Plaats in het dossier

1. Samenvatting van de produktkenmerken, zoals
voorgesteld door de aanvrager, in de taal of
talen van de betreffends lidstaat Deel I B
Tevens bijsluiter

2. Teketvoorstellen {met monsters of modellen) Niet aanwezig omdat
M~M-R II niet in de

handsl is
vaor:
- verpakking
- atikettering
in de taal of talaen van de betreffende
lidstaat

e A A A | e ey e kA o b5



4.

4.1

A13

SAMENVATTING VAN DE PRODUKTKENMERKEN

Decl I B DRT~-MMR~I~0191

NARM VAN HET GENEESMIDDEL
M-M-R¥® II
KWALITATIEVE EN KWANTITATIEVE SAMENSTELLING

‘M-M-R' II lg een vaccin van levende virussen ter immunisatie tegen mazelen (mor-
billi), bof en rodehond (rubella),

‘M-M-R’ II lp een steriel, gevriesdroogd preparaat van:

(1) ‘'Attenuvax’ (verzwakt levend-mazelenvirusvaccin}, een verder verzwakt
mazelenvirus dat afkomstlg is van de verzwakte edmonstonstam en wordt gekweekt
in celculturen van kippeémbryo’s;

{2) ‘'Mumpsvax' (levend-bofvirusvaccin), de Jeryl Lynnbofstam (B), gekweekt in
celculturen van kippeémbryo’s en

(3) ’Meruvax’ II (levend-rodehondvirusvaccin)}, de Wistar RA 27/3-stam van verzwakt,
levend-rubellavirus, gekweekt in humana diploide~celculturan (WI-38). De
vaccinviruseen z1ijn dezelfde als die welke gebruikt worden bij de bereiding van
‘Attanuvax’ {verzwakt, lavend-mazelenvirusvacciny, ‘Mumpgvax’ {levandbof
virusvaccin) en ‘Meruvax’ II (levend-ruballa-virusvaccin). De drie virussan
worden gemengd voordat ze worden gevriesdroogd.

Bij bereiding volgens de gebruiksaanwijzing is de te injecteren dosis 0,5 ml en bevat
ze minstens het equivalent van 1000 TCIDy (tiesue culture infecticus doBes) van het
Amarikaanse standaardmazelenvirus, 20000 TCID, van het Amerikaanse standaardbofvirus
an 1000 TCID, van het Amerlkaanse standaardrubella virus.

FARMACEUTISCHE VORM

KLINISCHE GEGEVENS

Therapeutische indlicaties

‘M-M-R’ II {8 geindiceerd voor gelijktijdige immunisatie tegen mazelen, bof en
rodehond van personen van 15 maanden en ouder. Een tweede dosis van 'M-M=-R’ II of
monovalent maczelenvacecin wordt aanbevolen.

Zuigelingen ondar de 15 maanden reageran mogelijk niet op de mazelencomponent van het
vacein daar 2zij nog van de moeder afkomstige antistoffen tegen mazelen in de
circulatie hebben; heoce jonger haet kind, des te kleiner is de kans op seroconveraie,
In afgelegen gebieden, bij andere betrekkelijk onberelkbare bevolkingsgrcepen
waarvoor vaccinatie programma‘'s organisatorisech moeilijk zijn en bij populaties
waarin een infectie met natuuriijke mazelen bij een groot percentage zuigelingenvoor
de leeftijd van 15 maanden kan optreden, kan het gewsenst zijn het vaccin aan
zuigelingen op jongere leeftijd toe te dienen. Baby'’s die in hun eerste levensjaar
onder deze omatandigheden werden gevacci-neerd, moeten, nadat ze 15 maanden ocud zijn
geworden, opnieuw worden Lingeént. Da meeste zulgelingen van 12 tot 14 maanden
reageren prompt, maar een herha~lingsinjectie bij het naar school gaan of daarma kan
nodig zijn om bij deze kinderen een doorbraakinfectie te voorkcmen. Er zijn enige
aanwijzingen dat baby’s dle onder de leeftidd van een jaar zljn gevaccineerd,
mogelijk geen aanhoudende antistoftiter ontwikkelen wanneer zij later worden
gahervaccinserd. Het voordeel van een vroege bescherming moet tegen de kans op het
uitblijven van aeen adequaat reactie op hervaccinatie worden afgewogen.




4.2
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Nog niet gevaccineerde kinderen van vatbare zwangere vrouwen dienen met lavend,
vaerzwakt rubellavaccin te worden ingsént omdat een gevaccineerd kind minder kans
loopt natuurlljke rubella te krijgen en het virus in het gezin te introduceren.

Niet-zwangere adeolescente en volwaessen vrouwen

vaccinatie van vatbare nlet-zwangere adolescente en volwaseen vrouwen in de
vruchtbare leeftijd met een verzwakt, levend-rodehondvirusvaccin is geindiceerd als
bapanlde voorzorgen in acht wordsn genomen (zie hierna en onder Voorzorgen).
Vaccinatie van vatbare vrouwen na de puberteit geaft individusle bescherming tegen
het daarna verwsrven van een infectie met rodshond tijdens de zwangerschap, wat weer
verhindert dat de foetus geinfecteerd wordt en dat er aangeboren rubella-afwijkingen
ontstaan.

Vrouwen in de vruchtbare leeftijd dient te worden geadviseerd drie maanden na de
vaceinatie niet zwanger te wordsn en zlj dienen van de reden van deze voorzorg op de
hoogte te worden gesteld. {ARanbeveling van het Immunization Practices BRdvisory
Committee (ACIP):  Gezlen hat belang van bescherming van deze leeftlijdsgroep tegen
rubella is het in een rubella-immunisatieprogramma een redelijke voorzorg de vrouwen
te vragen of zii{ zwanger zijn, degenen die zeggen dat zlj zwanger zijn, uit te
sluiten, en de theoretische risfico’s aan de overigen ulteen te zetten.")

hanbevolen wordt de vathaarheid voor rubella voor vaccinatie vast te stellsn door
serologisch onderzosk. (Het Immunization Practices Advimory Committee (ACIP) heaft
het volgende verklaard: ,Bij vrouwen in de vruchtbare leeftijd die voor vaccinatie
in aanmerking komen, kan, als zulks ultvoerbaar is en als er hetrouwbare laborato-
riumvoorzieningen beschikbaar zijn, serologisch onderzeoek worden verricht om de
vatbaarheld voor rubella vast te stellen ... Het routinematig uitvoeren van sero-
logisch onderzoek bij alle vrouwen in de vruchtbare leeftijd ter bepaling van de
vatbaarheld opdat het vaccin ujtsluitend aan vatbaar gebleken personen wordt
toagediend, is echter kostbaar en ls in sommige gebleden ineffactief geweest.
Derhalve meent het ACIP dat inenting tegen ruballa van een vrouw van wie niet bekend
is of zij zwangser is en die nlet eerder is gevacclneerd, zonder serologisch onderzosk
gerachtvaardigd is."

Rangeboren afwijkingen komen bij maximaal 7 % van alle levend geborenen voor. Als
deze zich toevallig na toediening van het vaccin mochten voordoen, zou zulks tot een
verkearde ultleg van ds oorzaak aanleiding kunnen geven, vooral als de immunologische
status van de gevaccineerden voor de rubellavaccinatie onbekend is,

Vrouwen na de pubertefit dlenen op de hoogte te worden gesteld van het frequent
voorkomen van vanzelf overgaande artralgie en eventuele artritis, die twee & vier
veken na vaccinatie beginnen {(zie Bijwerkingen).

Vrouwen post partum

Het is in vele gevallen praktisch gebleken voor rodehond vatbare vrouwen in de
periode onmiddellijk na de partus te vaccineren (zie ’'Gebrulk in de zwangerschap en
en het gaven van borstvoeding'}.

Hervaccinatie

Kinderen die voor de eenjarige leeftijd werden gevaccineerd, dienen op de leeftijd
van 15 maanden opnieuw te worden ingeént.

Aan kinderer die voor het eerst gevaccineerd zijn op een leeftijd van 15 maanden of
ouder, wordt aanbevolen een tweeds vaccinatie te geven op ongeveer 9-jarige leeftijd.

Doaering an wijze van toediening

Voor subcutane toediening.

Niet intraveneus injecteren

De dosering van het vaccin is voor alle personen dezelfde. Injiceer de gehele inhoud
van het flaconnetje met é&n dosls {ca. 0,% ml) of 0,5 ml van het gerede vaccin uit
de flacon met 10 doses subcutaan, lisfst lateraal Ln de bovenarm.

Flaconnetie 3 een dosis

Zulg eerst de gehele hoeveelheld van het oplosmiddel in de voor oplossing te
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gebrulken spuit. Spult al het in de spult aanwezige oplosmiddel in het flaconnetje
met het gevrieedroogde vaccin; dit goed schudden om een grondige vermenging te
verkrijgen. 2Zuig de gehela hoaeveelheid in een spult op en injecteer de gehele
hoaveelheid van het opgeloste vaccin subcutaan.

Gebruik voor de oplossing van het vaccin uftsluitend het meagelaverde oplosmiddel
want dit is vrld van conserveermiddelen en andere antivirale stoffen die het vaccin
zouden kunnen inactiveren.

Flacon A 10 doses (ujtsluitend beschikbaar voor overheideinatellingen)

Zuig de gehele hoeveslheid (7 ml) van de flacon met het oplosmiddel in de steriele,
voor oplossing te gebruiken spuit en spuit deze in de flacon & 10 doses gevriesdroogd
vaccin. Goed schudden om aen grondige vermenging te verkrijgen. Op het etiket staat:
Voor gebruik met een injectiepistool of injectiespuit”. Het gebruik van aparte
steriele spuiten voor flacons met 10 dogee of minder is toegestaan. Het vaccin sn hat
oplosmiddel bevatten geen conserveermiddelen; daarom dlent de gebruiker het risico
van verontreiniging voor ogen te houden en speciale voorzorgen te nemen om de
sterilitelt en de werkzaamheid van het produkt te waarhorgen. De toepassing van
aseptische methodes en een juiste bewaring voor en na reconstitutie van het vacein

om er individuels doses uit te halen, ie noodzakelijk. Gebruik 0,5 ml van het opge-
loste vaccin voor subcutane injectie.

Het L8 belangrijk voor elke patlént een aparte gesteriliseerde spuit en naald te
gebruiken ter voorkoming van het overbrengen van hepatitis B en andere infectieuze
stoffen van de ene persoon op de andere.

Parenterale geneesmiddalen dienen voor toediening op vaste deeltjes en verkleuring
te worden geschouwd. Na oplossing 1s 'M-M-R II' helder geel.

Contra-indicaties

Zwangeren mogen niet mat ‘M~M-R'I1 worden gevaccineerd, daar de eventuele effacten
van het vaccin op de ontwikkeling van de foetus nog onbekend zijn. Indien men
overgaat tot vaccinatie van vrouwen na de pubertijd, moet zwangerschap de eerste drie
maanden na de vaccinatie worden vermeden (Zie gebruik tijdens zwangerschap en het
gaven van boretvoeding).

Rnafylactische of anafylactoide reactie op neomycine.

Anafylactische of anafylactoide reactie op eieren in de anamnese (zle Overgevoe-
ligheid voor eleren, hiernaj.

Alle met koorts gepaard gaande aandoeningen van de luchtwegen en andere actieve, met
koortes gepaard gaande infectlies.

Actlieve, onbehandelde tuberculose.

Patiénten die met immunosuppreasiva worden behandeld. Deze contra-indicatie geldt
niet voor patiénten die corticosteroiden bi) wijze van substitutietheraple krijgen,
bijvoorbeeld bij de ziekte van Addison.

Patidnten met bloeddyscrasieén, leukemia, lymphomata van elk type of andere maligne
neoplasmata die hst heenmerg of hat lymfatische systeem aantasten.

Primaire en verworven immunodefici@nties, zoals patiénten met immunosuppressie in
aamenhang met AIDS of andere klinische manifestaties van infectie met humane
immunodefici8ntieviruseen; cellulalre immunodefici&ntie, hypogammaglobulinemie en
dysgammaglobulinemie.

Patiénten met een aangeboren of erfelijke immunodeficiéntie in hun familie totdat de
immunocompaetentie van de te vaccineren persoon is vastgesteld.

Overgevoeligheid voor eieren
Levend mazelenvaccin en levend bofvacecin worden in kippeémbryo’s gekweekt. Personen
met anafylactische, anafylactolde of andere dlrecte reactles in de anamnese (zoals



3.2

Contactpersoon
te treden:

Naam

Adres

Land
Telefoonnummer
Faxnummer

ve ®s s» e %

die gemachtigd is tijdens de procedure namens de aanvrager op

R R A S

3.4

Contactadres en

varlening van des

Naam

Rdres

Land
Telefconnummer
Faxnummer

we we 9s w4 wn

Fabrikanten van
beschrijving van
“qualified person"

Naam

Adres

Land
Talefoonnummer
Faxnummer

Naam

Adrasg

Land
Telefoonnummer
Faxnummey

.

3.4.1

Opslaglokatia:

Naam

Adres

Land
Telefoonnummer
Faxnummer

adres voor hat in de handel brengen van het produkt na
vergunning, indien verschillend van 3./3.2

nvt.

het elndprodukt en produktie-adregsen (lnclusief een
de produktiestappen die zi{j uitvoeren en het adres van de

Al4

Ald

Fabrikant/importeur die verantwoordelijk is voor het vrijgeven van de partijen

in de EEG:

Naam

Adres

Land
Telefoonnummer
Faxnummer

s se 4n

Herck Sharp & Dohme B.V,
zig 3.4.1

3.6

Fabrikant (en) van het werkzame bestanddeel of de werkzame bestanddelen:

Naam

Adres

Land
Telefoonnummer
Faxnummer

.
.
«
h
«
.
a
B
.
b

Merck & Co.,Inc,

Sumneytown Plke, West Point, Pennsylvania 19486
United States of Amerlca

{215) 661~-5000

{215) 661-7697

Nummer Drug Master File (indien van toepassing): nvt.
Indieningsdatum:




3.7 Bij de ontwikkeling betrokken loonbedrijven:

Vermeld voor elk loonbedrijf: avt.

Naam :

Adres :

Land t

Telefoonnummer

Faxnummer :

Volgens het contract uitgevoerde werkzaamheden:
4.

Kwalitatieve en kwantitatieve samenstelllng, zowel met betrekking tot het
werkzame bestanddeal of de werkzame bestanddelen als met betrekking tot het
exclpifint of de exciplénten.

Varmeld hierbl) op welke hoeveelhaid de samenstelling betrekking heeft
{bijvoorbeeld per capsule}.

Golleve de werkzame bestanddelen en de excipifinten geacheiden van elkaar te
vermelden.

Nummer Naam Hoeveelhaid Eenhaid Norm/verwij-
zing naar
normen

Werkzame
bestanddelen

1 mazelenvirus 1000 TCID,

2 bofvirus 20000 TCID

3 rubellavirus 1000 TCID,

exciplénten

1 neomycine

2 sorbitol

3 gehydroliseerd

gelatine

4 water v. inj. ad 3,5 ml

Bijzonderheden omtrent eventuele overmaten: deze dienen niat bij de tabellarisch

opgegaeven formulering, maar hierconder apart te worden vermald.

Wmm
- werkzama bestanddelen
- gxclpiénten




Ranvragen om dit geneesmlddel in de EEG in de handel te brengen (d.w.z. ingedicnd door
hetzelfde bedrijf of een dochter/zuster/mocderbednjf van dezelfde vennrooischap/padicipalicmantschappij of licentchouder met hetzelfde
werkzame hestanddect vour een vergelijkbace indicatie)

Aanvaard:

In behandeling

Ingetrokken
{door aanvrager vO&r
aanvaarding)

Ingatrokken
{door aanvrager na
aanvaarding)

Geschorst/doorgehaald
{door bevoegde instantis)

Land:

Datum vergunning:
Nummer vergunning:
Naam produkt:

Land:

Datum indiening:
Nummer aanvraag:
Naam produkt:

Land:

bDatum intrekking:
Nummer aanvraagq:
Naam produkt:
Reden intrekking:

Land:

batum intrekking:
Nummer vergunning:
Naam produkt:
Raden intrekking:

Land:

batum van schorsing/
doorhaling:

Nummer vergunning:
Naam produkt:

Reden van schorsing/
doorhaling:

9.1

. Inhoudgopgave van de rest van het dossier

Bersidingsvergunning(en) zoals hedoeld in art. 16 van Richtlijn 65/65/EEG {of
@en equivalent indien bereiding buiten de EEG plaatsvindt).

Zie bijlage.

Deel I b - Samenvatting van de produktkenmerken

Documentatie

Plaats in het dossier

Samenvatting van de produktkenmerken, zosals
voorgeateld door de aanvrager, in de taal of

talen van de betreffende lidstaat

Tevens bijslulter

Tekstvooratellen (met monsters of modellen)

voor:
- verpakking
- etikettering

Deel I B

Niet aanwezig omdat
M~-M~-R II niet in de
handel is

in de taal of talen van de hetreffende

lidetaat



Deel I ¢ - Deskundigenrapporten

Documentatie

Plaatg in dogsier

A. Chemisch/Farmaceutisch/Biologisch

%Zie bijlage

B. Toxicologisch-farmacologisch

Zie bijlage

C. Kliniach

zie bijlage
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SAMERVATTING VAN DE PRODUKTKENMERKEN

Deel I B DRT-MMR~-I-0151

NAAM VAN HET GENEESMIDDEL
M-M-R¢ 1Y
KWALITATIEVE EN KWANTITATIEVE SAMENSTELLING

'M=M=-R* II is een vaccin van levende virussen ter immunisatia tegen mazelan (mor-
billl), bof en rodehond (rubella).

‘M-M~R‘ II is een steriel, gevriesdroogd preparaat van:

(1) ‘Attenuvax’ {verzwakt levend-mazelenvirusvaccin), een verder verzwakt
mazelenvirus dat afkomstig is van de verzwakte edmonstonstam en wordt gekweekt
in celculturen van kippeédmbryo'n;

{2) ‘Mumpsvax' ({levand-bofvirusvaccin), de Jeryl Lynnbofstam (B), gekweekt in
celculturen van kippetmbrye’s en

{3) “‘Meruvax' II {levend-rodehondviruswaccin), de Wistar RA 27/3-stam van verzwakt,
levend~rubellavirua, gekweekt in humane diploide-celculturen (WI-38). De
vaccinvirussen zijn dezelfde als die welke gebrulkt worden blj de berelding van
‘Attenuvax’ {verzwakt, levend-mazelenvirusvaccin), rMumpsvax’ {(levendbof
viruasvaccin) en ‘Meruvax’ II {levend-rubella-viruasvaccin). De drie virussen
worden gemengd voordat ze worden gavriesdroogd,

Bij bereiding volgens de gebrulksaanwijzing is de te iLnjecteren dosis 0,5 ml en bevat
ze minetens het aquivalent van 1000 TCID, (tissue culture infectious dosas) van het
Amerikaanse standaardmazelenvirus, 20000 TCIDy, van het Amerikaanse standaardbofvirue
an 1000 TCIDg van het Amerikaanse standaardrubella virus.

FARMACEUTISCHE VORM

KLINISCHE GEGEVENS

Therapeutiasche indicaties

‘M~M~R‘ 1I is geindiceerd voor gelijktijdige immunisatie tegen mazelen, bof en
rodshond van personen van 15 maanden en ouder. Een tweede dosie van ’'M-M-R’ II of
monovalent mazelenvaccin wordt aanbevolen.

Zuigelingen onder de 15 maanden reageren mogelijk niet op de mazelencomponent van het
vaccin daar 2ij nog van de moeder afkomstige antistoffen tegen mazelen in de
circulaties hebben; hoe jonger het kind, des te klelner is de kans op seroconversie.
In afgelegen gebieden, bij andere betrekkelijk onbereikbare bevolkingsgroepen
waarvoor vaccinatie programma‘s organisatorisch moeilijk zijn en bij populaties
waarin een infactie met natuurlijke mazelen bij een groot percentage zuigelingenvoor
de leeftijd wvan 15 maanden kan optreden, kan het gewenst zijn het vaccin aan
zuigelingen op jongere leeftijd toe te dienen, 8aby’s die In hun eerste levensjaar
onder deze omstandighedan werden gaevacci-neerd, moeten, nadat ze 15 maanden oud zijn
geworden, opnleuw worden inge&nt., De meeste zuigelingen van 12 tot 14 maanden
reageren prompt, maar een herha-lingsinjectie bij het naar school gaan of daarna kan
nodig zijn om bij deze kinderen ean doorbraakinfectie te voorkomen, Er zijn enige
aanwijzingen dat baby’s die onder de leeftijd van een jaar zijn gevaccineerd,
mogelijk geen aaphoudende antistoftiter ontwikkelen wanneer zij later worden
gehervaccineerd. Het voordesl van een vroege bescherming moet tegen de kans op het
uitblijven van een adequaat reactie op hervaccinatie worden afgewogen.
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Nog niet gevaccineerde kinderen van vatbare zwangere vrouwen dienen met laevend,
verzwakt rubellavaccin te worden inge&nt omdat een gevaccineerd kind minder kans
loopt natuurlijke rubella te krijgen en het virus in het gezin te introduceren.

Niet-zwangere adolescente an volwassen vreouwen

Vaccinatie van vatbare niet-zwangere adolescente en volwassen vrouwen in de
vruchtbare leeftijd met een verzwakt, levend-rodehondvirusvaccin is geindicesrd als
bepaalde voorzorgen in acht worden genoman (zie hlerna en onder Voorzorgen).
Vaccinatlie van vatbare vrouwen na de pubertelt geeft individuele bescherming tagen
het daarna verwerven van een ilnfectie met rodehond tijdens de zwangerechap, wat weer

verhindert dat de foetus geinfecteerd wordt en dat er aangeboren rubella-afwijkingan
ontataan.

vrouwen in de vruchtbare leeftijd dient te worden geadviseerd drie maanden na de
vaccinatie niet zwanger te worden en zij dienen van de reden van deze voorzorg op de
hoogte te worden gesteld., {(Aanbeveling van het Immunization Practices Advisory
Committee (ACIP):  Gezlen het belang van bescherming van deze leeftijdsgroep tegen
rubella is het in een rubella~immunisatieprogramma een redelijke voorzorg de vrouwen
te vragen of 21} zwanger zljn, degenen die z2eggen dat zij zwanger zijn, uit te
slulten, en de theorastische risico’'s aan de overigen uiteen te zatten,")

Aanbevolen wordt de vatbaarheid voor rubella voor vaccinatie vast te stellen door
gseroleogisch onderzoek. (Het Immunization Practlices Advisory Committee (ACIP) heeft
het volgende verklaard:  Bij vrouwen in de vruchtbare leeftijd die voor vaccinatie
in aanmerking komen, kan, als zulks uitvoerbaar is en als er betrouwbare lahorato-
riumvoorzleningen beschikbaar zijn, serologisch onderzcek worden verricht om de
vatbaarheid voor rubella vast te stellen ... Het routinematig ultvoeren van sero-
logisch onderzoek bij alle vrouwen in de vruchtbare leeftijd ter bepaling van de
vatbaarheld opdat het vacein uitsluitend aan vatbaar gebleken personen wordt
toegediend, Ls echter kostbaar en ls in sommige gebleden ineffectief gewsest.
Derhalve maent het ACIP dat inenting tegen rubella van een vrouw van wie niet bekend

is of zlj zwanger is en die nlet eerder is gevacclneerd, zonder serologiach onderzoek
gerechtvaardigd is.”

Aangeboren afwijkingen komen bij maximaal 7 % van alle levend geborenen voor. Als
deze zich toevallig na toediening van het vaccin mochten voordosn, zou zulks tot esn
verkearde uitleg van de corzaak aanleiding kunnen geven, vooral als da immunologische
status van de gevaccineerden voor de rubellavaccinatie onbekend is.

vrouwen na de pubarteit dienen op de hoogte te worden gesteld van het frequent
voorkomen van vanzelf overgaande artralgie en eventuele artritis, die twee & vier
weken na vaccinatie beginnen (zle Bijwerkingen).

Vrouwen post partum

Het is In vele gevallen praktisch gebleken voor rodehond vatbare vrouwen in de
periode onmiddellijk na de partus te vaccineren {zie 'Gebruik in de zwangerschap en
en het geven van boratvoeding'}.

Hervaccinatie -
Kinderen dle voor de eenjarige leeftijd werden gevaccineerd, dienen op de leeftijd
van 15 maanden opnieuw te worden ingeént.

aan kinderen die voor het serst gevaccineerd zijn op een leeftijd van 15 maanden of
ouder, wordt aanbevolen een tweede vaccinatie te geven op ongeveer 9-jarige leeftijd.

Dosering en wijze van toediening
veor subcutane toediening.,

Niet intraveneus injecteren

De dosering van het vaccin is voor alle personen dezelfde. Injiceer de gehele inhoud
van het flaconnetje met &&n doeis (ca. 0,5 ml) of 0,5 ml van het gerede vaccin uit
de flacon met 10 doses subcutaan, liefst lateraal in de bovenarm.

Flaconnetie a4 een doeis
zulg eerst de gehele hoeveelheld van het oplosmiddel in de voor oplossing te
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gebruiken spult. Spuit al het in de spuit aanwezige oplosmiddel in het flaconnetje
met het gevriesdroogde vaccin; dit goed schudden om een grondige vermenging te
verkrijgen. Zulg de gehele hoaveelheid in een spuit op en injectaer de gehele
hoeveelheid van het opgeleste vaccin subcutaan.

Gebruik voor de oplossing van het vaccin uitslultend het meegeleverds oplosmiddel
want dit is vrij van conserveermiddelen en andere antivirale stoffen dle het vacclin
zouden kunnen inactiveren.

Flacon 34 10 doses (uiteluitend beschikbaar voor overheidsinstellingen}

Zuig de gehele hoeveelheid (7 ml) van de flacon met het oplosmlddel in de steriele,
voor oploseing te gebruiken spuit en spuit deze in de flacon a 10 doses gevriesdroogd
vaccin. Goed schudden om een grondige vermenging te verkrijgen. Gp het etiket staat:
,Voor gebruik met een injectiepistool of injectiespuit*. Het gebruik van aparte
steriele spuiten voor flacona met 10 doses of minder is toegestaan. Het vaccin en het
oplosmidde) bevatten geen conserveermiddelen; daarom dlent de gebruiker het rimico
van verontreiniging voor ogen te houden en speciale voorzorgen te nemen om de
steriliteit en de werkzaamheid van het produkt te waarborgen. De toepassing van
aseptische methodes en een juiste bewaring voor en na reconstitutie van het vaccin

om er individuele doses uit te halen, is noodzakelijk. Gebruik 0,% ml van het opga-
loste vaccin voor subcutane injectie.

Het is belangrijk voor elke patiént een aparte gesterilipeerde spult en naald te
gebruiken ter voorkoming van het overbrengen van hepatitis B en andere infectieuze
astoffen van de ene persocan op de andere.

Parenterale geneesmiddelen dienen voor toaediening op vaete deeltjes en verkleuring
te worden geschouwd. Na oplossing is ‘M-M-R II‘* helder geel.

Contra-indicaties

Zwangeren megen niet met ‘M-M-R’'II worden gevaccineerd, daar de eventuele effecten
van het vaccin op de ontwikkeling van de foetus nog onbekend zijn. Indien men
overgaat tot vaccinatle vaa vrouwen na de pubertijd, moet zwangerschap de eerste drie
maanden na de vaccinatie worden vermeden (Zie gebruik tijdens zwangerschap en het
geven van borstvoeding).

anafylactischa of anafylactoilde reactie op neomycine.

Anafylactische of anafylactoide reactie op eieren in de anamnese (zie Overgevoe-
ligheid voor eieren, hierna).

Alle met Xoorts gepaard gaande aandoeningen van de luchtwegen en andere actieve, met
koorts gepaard gaande infectles,

Actieve, onbehandelde tuberculose.

pPatiénten die met immunosuppressiva warden behandeld, Deze contra-indicatie geldt
niet voor patiénten die corticosteroiden bij wijze van substitutietherapie krijgen,
bijvoorbeeld bij de ziekte van Addison.

Patiénten met bloeddyscrasleén, leukemie, lymphomata van elk type of andere maligne
neoplasmata die het beanmerg of het lymfatische systeem aantasten.

Primaire en verworven immunodeficiénties, zoals patiénten met immunosuppressie in
samenhang met AIDS of andere klinische manifestaties van infectie met humane
immuncdefici8ntiavirussen; cellulalre immunodeflciéntie, hypogammaglobulinemie en
dysgammaglobulinemie.

patiénten met een aangeboren of erfelijke immunodeficiéntie in hun familie totdat de
immunocompetentie van de te vaccineren persoon iB vastgestsld.

Overqevoeligheid voor eieren

Levend mazelenvaccin en levend bofvacecin worden in kippeémbryo’'s gekwsekt. Personen
met anafylactische, anafylactoide of andere directe reacties in de anamnese (zoals
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netelroos, zwelling van mond en keel, bemoeilijkte ademhaling, hypotensle an shock)
na hat eten van eieren dienen nliet te worden gevaccineerd. Er zijn aanwij-~zingen dat
personen geen groter risico lopen als zij een allergle voor eieren hebben die niet

anafylactisch of anafylactoid is. Dergelijke personen dienen op de gebruikellijke
wijzen te worden gevacclneerd.

Er ziin geen aanwijzingen dat persconan die voor kippen of veren allergisch zijn, een
groter rislco van een reactie op het vaccin lopen.

Speclale waarschuwingen en bijzondere voorzorgen bij gsbruik

Algemeep
Ter behandeling van een eventuele anafylactische of anafylactoide reactie dienen

adequaat voorzorgen te worden getroffen, waaronder het bij de hand hebben van
epinefrine {adrenaline].

Voorzichtigheid is geboden bij toediening van ’'M-M-R‘ II aan personen die geleden
hebben aan of een familie-anamnese hebben met convulsies, hersenbeschadiging of
andere ziekten, waarbij stress door koorts vermeden moet worden. De arts moat

zorgvuldig letten op temperatuurverhoging die na vaccinatie kan ontstaan (zie
Bijwerkingen).

Kindersn en jonge volwassenen van wie bekend ip dat zij met humana immunodeficléntie
virussen geinfecteerd zijn maar die geen duidelijke klinische manifestaties van
immunosuppreseie hebben, mogen worden gevaccineerd; de gevaccineerden dienen echter
zorgvuldig te worden gecontroleerd op blootstelling aan door vacclnatie te voorkomen
aandoeningen, daar de Immunisatie minder deoel-treffend kan zijn dan bij niet-
geinfecteerde personen. In geselecteerde gevallen kan het nodig zijn de antistoftiter
in de circulatie vast te estellen met het oog op het nemen van de aangewezen
beschermende maatregelen, waaronder immunoprofylaxe indien de immuniteit tot een
niet-beschermend niveau is afgenomen.

Uitschelding van geringe hoeveelheden van het levende, verzwakte rubellavirus via
neuns of keel ls bij de meeste vatbare personen 7 tot 28 dagen na vacci-natie opge-
treden. Er is gean overtuigend bewijs dat dit virus wordt overgedragen op vatbare
personen die met de gevaccineerden in aanraking komen. Dientengevolge wordt over-
brenging door nauw persoonlijk contact, hoewel theoretisch mogeliik, niet als een
aanzienlijk risico beschouwd.

Overdracht van het rubellavaccinvirus op zuigelingen via de moedermelk is echter
gedocumenteerd {zie Gebruik in de zwangerschap en tijdens de lactatiej.

Er zijn gean meldingen van de overdracht van verzwakte levende mazelen- of bofvi-
rugssen door gevaccineerden op vatbare contactpersonen.

Bij kinderen die behandeld worden voor tuberculose is geen exacerbatie van de ziekte
waargenomen na vaccinatie met levend mazelenvirusvaccin. Onderzoekingen naar het

effect van mazelenvaccins op onbehandelde tuberculeuze kinderen zijn nog niet
gepublicaerd.

Zoals voor elk vacecin geldt, behoeft vaccinatie met 'M-M-R‘ II niet bij 100% van de
vatbare gevaccineerden een seroconverale tot gevolg te hebben.

Interacties mest andere geneesmiddelen en andere vormen van interactie

pe vacclnatie moet minstens drie maanden worden uitgesteld na bloed- of plasma-
transfusles en na toediening van humaan immuunserumglobuline.

Er zijn gevallen bekend waarin verzwakt, levend-mazelen~-, hof- en rubellavirusvaccing
iy afzonderlijke toediening de gevoeligheid van de huid voor tuberculine tijdelijk
xunnen onderdrukken. Als er een tuberculinereactie gedaan moet worden, moet die
derhalve plaatsvinden voor of tegelijk met het toedienen van "M-M-R’ II.

Gebruilk met andera vaccins
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‘M-M~R* II dient minstens &6n maand voor of na toedlening van andere vaccins te
worden gegeven.

Gebruik bij zwangerschap en het geven van borstvoeding

Er zijn met ‘M-¥~R’ 1I geen voortplantingaonderzoekingen bij dieren verricht. Evenmin
is bakend of 'M-M-R’ II de foetus bij toediening aan een zwangere kan beschadigen
of het voortplantingsvermogen kan beinvlioeden. Daarom dient het vaccin niet aan
zwangeren te worden toegedlend; voorts dient zwangerschap gedurende drie maanden na
de vaccinatie te worden vermeden.

Bij het adviseren van vrouwen die abusievelijk worden gevaccineerd wanneer ze zwanger
zijn of die binnen drie maanden na de vacclnatie zwanger worden, dient ds arts zich
van het volgende bewust te zijn:

§ 8 in een enquéte die zich over 10 jaar uitstrekte en ruim 700 zwangeren omvatte
die binnen drie maanden voor of na de bavruchting het rubella-vaccin kregen (van
wie er 189 de Wistar RA 27/3-stam kregen), had geen van de neonati afwijkingen
die mat het congenitale rubellasyndroom overeenkwamen;

2. hoewal het bofvirus de placenta en ds foetus kan infecteren, is er geen goed
bewije dat het bij mensen aangeboren afwijkingen kan vercorzaken. OQok is
geblaken dat het bofvacecinvirue de placenta kan infecteren, maar het virus is
niet geisoleerd uit de vruchtweefsals van vatbare vrouwen die gevaccineerd
werden en electieve abortus ondergingen, en

3. varmeld is dat het risico voor de foetus wordt vergroot wannesr een zwangere
natuurlijke mazelen krijgt. Een hogere frequentie van apontane abortue,
doodgeboren kinderen, aangeboren afwljkingen en prematuren le na natuurlijke
mazelen gedurende zwangerschap waargenomen.

fr bestaan geen guede onderzoekingen met de verzwakte mazelenvirusstam (vaccin) in
de graviditeit. Het ls echter versmtandig aan te nemen dat de virusstam in hat vaccin
ook nadelige effecten op de foetus kan hebken.

Het is niet bekend of hat mazelen- of bofvaccinvirus in de moedermelk wordt uitge-
acheiden. Uit recent onderzoek ia gebleken dat vrouwen die borstvoeding geven, dis
na de partus met verzwakt, levend rodehondvaccln zijn gevaccineerd, hat virus met de
moedermelk kunnen afscheiden sn het kunnen overdragen aan zuigelingen die boret-
voeding krijgen. Geen van de zuigelingen met serclogische aanwijzingan van een
rubella~infectie had een ernstige ziekte, maar €&n vertoonde een voor verworven
rubella kenmerkende lichte klinische aandoening. '¥-M-R’' II dient met de nodige
voorzlichtigheld aan een vrouw die borstvoeding geven te worden toegediend.

Beinvloeding van de rijvaardigheid en het vermogen om machines te gebruiken

Er =zijn geen apecifieke gegevens. Enkele van de effecten genoemd onder
‘Bijwerkingen’, zoals hoofdpijn, duizeligheid en optische stoornissen kunnen de
rijvaardigheid of hat vermogen om machines te gebruiken, beinvloeden.

Bijwerkingen

Algemeen optredend

Een kortdurend gevoel van branden en/of steken op de Lnjectieplaats.

Af en toe optredend

Lichaam ale geheel: koorts (38,3 °C of hoger)

Huld: exantheem, doorgaans minimaal maar kan gegeneraliseerd zijn. Over het algemesn
verdwenen de koorts, het exantheem of belde tussen de vijfde en twaalfde dag.

Zelden

Lichmam als geheel: lichte plaatselijke reactles zoals erytheem, induratie en
gasvoeligheid; keelpijn, malaise



-6 -
spijsverteringastelsel: parotitis, mieselijkheid, braken, diarree
Bloed/lymfe: plaatselijke lymfadenopathie, trombocytopenle, purpura

gvergavoeligheld: mllergische reacties zoals kwaddel en/of hof op de injectieplaats,
anafylaxie en anafylactoide reactlea, urticaria

Bewegingeapparaat: artralgie enjof artritis (gewoonlijk voorbijgaand en zelden
chronisch), myalgie

Zenuwetaelsel/paychiatriseche: koortsstuipen bij kinderen, convuleies of stuipen zonder
koorte, hoofdpijn, duizeligheid, paresthesie&n, polyneuritis, het syndroom van
Guillain~Barré, ataxie. Encefalitis/encefalopathie zijn ongeveer eenmaal op elke 3
miljoen doses vermeld. In gean enkel geval ta gebleken dat de reactiss in feite door
het vaccin werden veroorzaakt. Hat risico van dergelijke ernstige neurologische
stoornissen na toediening van een levend-mazelenvirusvaccin blijft veel minder dan
dat van encefalitis en encefaloc-pathie door natuurlijke mazelen (een op de 2000
vermelde gevallen).

Huid: erythema multiforme

2intuigen: vormen van neurltis optica, waaronder neuritis retrobulbaris, papillities
en retinitis; oogsplerverlamming, otitis media, neurals doofheld, conjunctivitis

Urogenitaal: orchitis

Er zijn meldingen van subacute scleroserende panencefalitis (SSPE} bij kinderen die
geen natuurlijike mazelen in de anamnese hadden maar wel tegen mazelen werden
gevaccinesrd. Enkele van deze gevallen zijn mogelijk het gevolg van niet-onderkende
mazelen in het eerste levensjaar of eventueel van de mazelenvaccinatie. Op basis van
de geschatte nationale distributis van mazelenvaccin is de samenhang tussen de SSPE-
gevallen on de mazelenvaccinatie circa &6n gaval op de miljoen gedistribueerde doses
vaccins. Dit is vesl minder dan het varband met natuurlijke mazelen: 6-22 SSPE-geval-
len per miljoen gevallen van mazelen. Uit een door het Center for Dlasase Control
verricht retrospectief, gecontroleerd onderzoek komt naar voren dat als gevolg van

de mazelenvaccinatie een goede bescherming tegen SSPE werd verkregen doordat mazelen,
met hun inherente grotere risico van SSPE, werden voorkomen.

Lokale reacties die gekenmarkt zijn door duldelijke zwelling, roodheid en blaaa-
vorming op de plaats van de injectie met verzwakte, levende-mazelen-virusvaccins en
syastemiasche reacties waaronder atypleche mazelen, zijn voorgekomen bij personen die
voordien al met een vaccin van gedood mazelenvirus werden ingeént. ‘M-M-R’ II weard
zo in klinisech onderzoek niet gegeven. Zelden zijn ernstigere reacties die
ziekenhulsopname verelsten, waaronder aanhoudend hoge koorts, panniculitis en
uitgebreide lokale reacties, vermeld.

Artralgie en/of artritis (gewoonlijk voorbijgaand en zelden chroniach) en polyneu-
ritis zljn kenmerken van een natuurlijke rubella-infectle in verband gebracht en
vari8ren in ernet en frequentie met leeftijd en geslacht, het hcogst bij volwassen
vrouwen en het laagst blj kinderen voor de puberteit.

Chronische artritis is met een natuurlijke rubella-infectie in verband gebracht en
aan een ult lichaamsweefsels gelsoleerd persisterend virus enjof virusantigeen
toegeachreven. Slechte zelden kregen ontvangers van het vacein chronische
gewrichteklachten,

Gewrichtasymptomen na vaccinatie bij kinderen zijn zeldzaam en aver hst algemeen van
korte duuyr. Bij vrouwen ligt de frequentie van artritis en artralgie over het
algemeen hoger dan die bij kinderen (kinderen: 0,3 %; vrouwen 12-20 %) en hebben de
reacties de neiging meer uitgesproken te zijn en langer te duren. De symptomen kunnen
maandenlang en in zeldzame gevallen jarenlang blijven bestaan. Bij adoleacente
meisjea bliikt de frequentie van de bijwerkingen te liggen tussen dle bij kinderen
en bij volwassen vrouwen. Zelfs door oudere vrouwen (35-45 jaar) worden deze
verschijnselen over het algemeen goed verdragen en zijn ze zelden van inviced op de
normale werkzaamheden, Dergelijke reacties komen minder vaak na hervaccinatie dan na
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primovaccinatie voor.
overdosering
Er zijn geen gegavens bekend met betrekking tot overdosering.

FARMACOLOGISCHE EIGENSCHAPPEN

Klinisch onderzoek in 279 drievoudig seronegatieve kinderen tussen de 1l maanden en
zeven jaar oud heeft aangetoond dat ‘'¥-M-R‘ II zeer immunogeen s en over het
algemeen goed wordt verdragen., In deze onderzosken produceerde een eenmalige Lnjectie
van het vaccin hemagglutinatieremmende (HAR) antistoffen tagen mazelen bij 95%,
neutraliserende antistoffen tegen bof bij 96% en HAR-antistoffen tegen rubella bij
99% van de vatbare patiéntjes. De RA 27/3-rubellastam in '‘M-M~R’ II geeft direct na
vaccinatie hogere cancentraties van HAR, complementfixerende en neutraliserende
antiptoftiters dan andere rubella-vaccinstammen en blijkt een grotere reeks
circulerende antistoffen te produceren, waaronder antithdta- en antijota-inducerende
antistoffen. De RA 27/3-rubellastam simuleert de natuurlijke infectie immunologisch
beter dan andere rubellavaccinvirussen.

De hogere concentratles en de grotere resks antlstoffen na vaccinatie met de RA 27/3-
stam van het rubellaviruavaccin blijken te correleren met een grotere weerstand tegen
subklinische herinfectie met het natuurlijke virus', en een groter vertrouwen op ean
blijvende immuniteit te geven.

De door het vaccin opgewekte antistoftiterxs bleken ten minste elf jaar te blijven
bestaan zonder aanzienlijke daling.

FARMACEUTISCHE GEGEVENS

Lijst van hulpetoffen

Neomycine, water voor Ilnjecties. Het produkt bevat geen conserveermiddel. Sorbitol
en gehydrolyseerd gelatine zijn als stabilisatoren toegevoegd.

Gevallen van onverenigbaarheden

Voor elke injectie en/of oploseling van het vaccin dlent een steriele spuit te worden
gabruikt die vrlj is van conserveermiddelen, antiseptica en detergentia, daar deze
stoffen het levend-virusvaccin kunnen inactiveren.

Immuunglobuline niet samen meat ‘M-M-R‘ 1l toedienen.

Houdbaarheid

De uiterste gebruiksdatum staat op de verpakking (maand, gevolgd door jaar).
Aanbevolen wordt het vaccin zo spoedig mogelijk na reconstitutle te gebruiken.

Na reconstitutie moet het vaccin vernietigd worden als het niet binnen acht uur wordt
opgebrulkt.

Specliale voorzorgmaatregelen bij opslag

‘M~M~R’ II diaent voor en na reconatitutie bi4 2«8 °C te worden bewaard, _buiten in-
vicaed van het licht.

‘M-M-R II‘’ behoudt tenminste acht maal de minimaal immuniserende dosering, zelfe na
6 weken bij 22 °C of 1 week bij 37 °C. Opslag bij temperatuur buiten 2~ 8 °C kan niet
aanbevolen worden vanwege moeilijkheden bij het bijhouden van de juiste temperatuur
an het bijhouden van herhaalde blootstelling aan temperaturen buiten de koelkast.

Gedurende varvosr dient, om er zeker van te zijn dat geen verlies aan potentie
optreedt, de temperatuur baneden 10 °C gehouden te worden.

Rard en inhoud van de verpakking
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M-M-R®II Vaccine

Expert Report on Part II of the Dossier

1.

a)

b)

¢)

d)

PRODUCT PROFILE
Type of application

The application is for the relicensing, under the implementation of Extension Directives
89/342 EEC and 89/381 EEC, of a product which is already licensed and on the market in
the member state where this application is made.

Chemical and pharmacokinetic properties

The vaccine is a triple antigen containing (1) ATTENUVAX® (Measles Virus Vaccine,
Live), a more attenuated line of measles virus derived from Enders’ attenuated Edmonston
strain and grown in cell cultures of chick embryo; (2) MUMPSVAX® (Mumps Virus
Vaccine, Live), the Jery! Lynn (B level) strain of mumps virus grown in cell cultures of chick
embryo; and (3) MERUVAX®II (Rubella Virus Vaccine, Live), the Wistar RA27/3 strain
of live attenuated rubella virus grown in human diploid cell (WI 38) culture.
Pharmacokinetic studies have not been conducted on the live virus vaccine, which is
administered subcutaneously.

Indications

For simultancous immunization against measles, mumps and rubella in persons 15 months
of age and older.

Precautions

Adequate treatment provisions, including adrenalin, should be available for immediate use
should an anaphylactic or anaphylactoid reaction occur. Due caution should be employed in
administration of M-M-R®II in persons with a history of cerebral injury, individual or family
histories of convulsions, or any other condition in which stress due to fever should be

avoided. The physician should be alert to the temperature clevations which may occur
following vaccination.

Children and young adults who are known to be infected with human immunodeficiency
viruses but without clinical manifestations of immunosuppression may be vaccinated; however
the vaccinees should be monitored closely for vaccinee-preventable diseases because
immunization may be less effective than for uninfected persons.

Vaccination should be deferred for at least 3 months following blood or plasma transfusions,
or administration of human immune serum globulin.

Excretion of small amounts of the live attenuated rubella virus from the nose or throat has
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occurred in the majority of susceptible individuals 7-28 days after vaccination. There is no
confirmed evidence to indicate that such virus is transmilted to susceptible persens who are
in contact with the vaccinated individuals. Consequently, transmission through close personal
contact, while accepted as a theoretical possibility, is not regarded as a significant nisk.

There are no reports of transmission of the live measles or mumps viruses from vaccinees to
susceptible contacts.

It has been reported that live attenuated measles, mumps and rubella virus vaccines given
individually may result in a temporary depression of tuberculin skin sensitivity. Therefore
if a tuberculin test is to be done, it should be administered either before or simultaneously
with M-M-R®I1.  Children under treatment for tuberculosis have not experienced
exacerbation of the discase when immunized with live measles virus vaccine; no studics have
been reported to date of the effect of live measles virus vaccines on untreated tuberculous
children. As for any vaccine, vaccination with M-M-R®II may not result in seroconversion
in 100% of susceptible persons given the vaccine.

Pregnancy

Animal reproduction studies have not been conducted with M-M-R®IL. It is also not known
whether M-M-R®I can cause fetal harm when administered to a pregnant woman or can
affect reproduction capacity. Therefore the vaccine should not be administered to pregnant
females; furthermore, pregnancy should be avoided for three months following vaccination.

Nursing mothers

It is not known whether measles or mumps vaccine virus is secreted in human milk. Recent
studies have shown that lactating post-partum women immunized with live attenuated rubella
vaccine may secrete the virus in breast milk and transmit it to breast-fed infants. In the
infants with serological evidence of rubella infection none exhibited severe disease; however,
one exhibited mild clinical illness typical of acquired rubella. Caution should be exercised
when M-M-R®II is administered to a nursing woman.

e) Marketing/post-marketing s
M-M-R®II was first licensed in the United States of America on September 15, 1978, and
is now licensed generally, worldwide. During this period ove_ doses of this
vaccine have been supplied worldwide.
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2, EXPERT OPINION

Compeosition and introduction

M-M-R®H vaccine is a sterile lyophilized preparation of (1)
ATTENUVAX® (Measles Virus Vaccine, Live), 8 more attenuated line of
measles virus derived from Enders’ attenuated Edmonston strain and
grown in cell cultures of chick embryo; (2) MUMPSYAX® (Mumps Virus
Vaccine, Live), the Jeryl Lynn (B level) strain of mumps virus grown in
cell cultures of chick embryo; and (3) MERUVAX®II (Rubella Virus
Vaccine, Live), the Wistar RA27/3 strain of live attenuated rubella virus
grown in human diploid cell (W1 38) culture. The vaccine viruses are the
same as those used in the manufacture of the monovalent measles, mumps
and rubella vaccines and are mixed prior to being lyophilized. The
vaccine contains no preservative.

The reconstituted vaccine is for subcutancous administraton. When
reconstituted as directed in the product literature, the dose for injection is
0.5 mL and contains not less than the equivalent of 1,000 TCID,, (tissue
culture infectious doses) of the United States Reference Measles Virus;
20,000 TCID,, of the United States Reference Mumps Virus; and 1,000

TCID, of the United States Reference Rubella Virus. Each dose contains |

appmximau:ly- of neomycin. Sorbito! and hydrolyzed gelatin are
added as stabilizers,

Developnent Pharmaceutics

The trivalent vaccine was developed by combining three licensed
monovalent vaccines. The original formulation of measles, mumps and
rubella vaccine, with the tradename M-M-R®, was first licensed for
marketing in the United States of America on April 22, 1971. This
formulation contained the HPV/77 strain of live rubella virus, used at that
time in the rubella virus vaccine, MERUVAX®. On September 15, 1978,
amendments of the United States product licenses, to incorporate the use
of the more immunogenic Wistar RA27/3 strain of rubella virus, were
approved for these vaccines, which were then renamed M-M-R®II and
MERUVAX®, respectively. The revised formulations were immediately
placed on the market in the United

The monovalent vaccines were developed as follows:
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ATTENUVAX® (Measles Virus Vaccing, Live)

This vaccine was first licensed in the United States of America on March
21, 1968. Edmonston measles virus seed, labelled assage
vaccine pool, dated April 15, 1959, was received from Dr.
Prior to receipt, the virus had the following passage history:

~ The above seed received the following passages at Merck Sharp & Dohme:

Th passage in chick embryo cell culture at- represents the seed
virus for all vaccine lots. Tests as applied to the vaccine were performed
with satisfactory results.

This live, attenuated measles vaccine is used in the manufacture of the

following mixed virus vaccines:

Measles and Mumps Virus Vaccine, Live
Measles and Rubella Virus Vaccine, Live
Measles, Mumps and Rubella Virus Vaccine, Live

The amount of measles virus in the final lyophilized containers must be no
less than the equivalent of 1,000 TCIDy, of the US standard reference per
human dose (10%/0.1 mL when tested in VERO tissue culture),

MUMPSVAX® (Mumps Virus Vaccine, Live), the Jeryl Lynn (B
level) strain.,

This vaccine was first licensed in the United States of America on
December 28, 1967. ‘The Jeryl Lyna strain of mumps virus was isolated
from a throat washing specimen collected on March 20, 1966 from &
clinical case of mumps. This isolation was conducted by Dr.

and co-workers in the Virus and Cell Biology Laboratories at
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Merck Sharp & Dohme Research Laboratories, West Point, Pa. This
isolate underwent [ passages in embryonated hen's egg amnion and
assage in chick embryo tissue culture. The seed virus, labelled
was received from Dr. by Merck
Sharp & Dohme and received - additonal passage in chick embryo
tissue culture. The master seed virus is a pool of harvests from this
assage. Seed for the production of vaccine represents no
passages from the master seed level.

more than

This live, attenvated mumps vaccine is used in the manufacture of the
following mixed virus vaccines:

Measles and Mumps Virus Vaccine, Live
Rubella and Mumps Virus Vaceine, Live
Measles, Mumps and Rubella Virus Vaccine, Live

The amount of mumps virus in the final lyophilized containers must be no
less than the equivalent of 20,000 TCID,, of the US standard reference per
human dose (10*%0.1 mL when tested in VERO tissue culture).

MERUVAX®1 (Rubella Virus Vaccine, Live), Wistar RA27/3 strain

The initial rubclla virus vaccine, was first licensed by Merck Sharp & .

Dohme in the United States of America on June 9, 1969  This vaccine
contained the HPV/77 strain of rubella virus. The current rubella virus
vaccine conlaining the Wistar RA-27/3 strain of rubella virus was first
licensed in the United States of America on September 18, 1978,

The Wistar RA-27/3 strain of rubella virus was isolated in 1964 by Dr.
and his co-workers from an explant of a surgically aborted
foetus by direct inoculation into WI-38 human diploid fibroblasts. These
investigators attenuated this strain by low temperature passage and cloning
in WI-38 cell culture, Following receipt of the serial passage from
Dr. [l additional passages in monitored WI-38 cultures were made
by Merck Sharp & Dohme Rescarch Laboratories, West Point,
Pennsylvania. The master seed is a pool of harvests from the
passage. Seed for the production of vaccine represents no more than five
passages from the master sced level described above.

This live, attenuated rubella vaccine is used in the manufacture of the
following mixed virus vaccines:
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Measles and Rubella Virus Vaccine, Live
Rubella and Mumps Virus Vaccine, Live
Measles, Mumps and Rubella Virus Vaccine, Live

The amount of rubella virus in the final lyophilized containers must be no
less than the equivalent of 1,000 TCIDy, of the US standard reference per
human dose (10%*/0.1 mL when tested in VERO tissue culture).

Manufacture

Cell cultures to provide the host for replication of the viruses include
primary chick embryo for measles and mumps and the diploid cell line
W1-38 for rubella virus. The cultures are grown as monolayers of cells
which are adequately nourished with specific media consisting of amino
acids, vitamins and intermediate metabolites which support limited growth
and rcproduction of the cells. During the early stages a relatively high
concentration of fetal bovine serum is utilized to initiate and
promote cell growth. Once the cell sheet is established the growth
medium is replaced by a maintenance medium with a lower concentration
of fetal bovine serum to hold the cells until the optimum time for

harvest procedure commences, the cell sheet is rinsed with a balanced salt
solution or basic medium to remove all serum components. An adequate
maintenance medium and stabilizer are added. Upon completion of
sterility and potency testing of the daily harvests, those which are
satisfactory are pooled and filtered to remove cells and cellular debris.
Aliquot samples of the bulk pool are removed for testing and the bulk pool
sub-divided and filled into sterile canisters for storage at

Following satisfactory completion of all prescribed tests, and release by the
regulatory agency is received, the bulk may be used to prepare filled
vaccine -- ¢ither monovalent or combined, ¢.g., M-M-R®IL

Each batch of bulk trivalent M-M-R®II vaccine is prepared by aseptically
combining aliquots of the three monovalent components with phosphate
buffer and stabilizer solution so as to yield upon lyophilization, 1,000
TCIDy, (tissue culture infectious doses) measles virus, 20,000 TCID,,
mumps virus, and 1,000 TCID,, rubella virus in each dose. The targeted
total volume of [l is sufficient to fill approximately [ singlc-
dose vials in a single unit lyophilization cabinet.

A2
A12

infecting with virus. When the cells have been infected with virus and the |
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The vaccine is filled into pre-sterilized vials under Class - laminar
airflow in a filling room meeting Class lroquimmcnts at rest. The air
space, no greater than [ from the filling needles is monitored for
airborne particulates continuously during filling. The room is monitored
for airborne particulates weekly.

The vials are frozen and transferred to the pre-sanitized lyophilization
chamber where the temperature is lowered to and held unti] the
product temperature reaches a maximum of The vacuum is reduced
to i and held for The shelf-temperature is then
gradually increased at a rate of until the product
temperature reaches at lcas- when the product is held in the cabinet
for at least Vacuum and product temperature must remain
constant for before the cycle is regarded as complete. The full
cycle takes at lcast . At the end of the cycle, sterile - is
introduced into the chamber to a pressure of about . and the

stoppers are fully inserted by the action of the chamber platen. The sealed
vials are removed from the chamber and caps applied.

All sterilizing procedures used for solutions, machinery and components,
methods of manufacture and lyophilization, have been validated by

standard methods and are periodically revalidated in accordance with good

manufacturing practices.

In-process control tests for sterility and neomycin content are carried out
on the bulk triple vaccine. During filling, the volume level in vials is
confirmed in along with inspection after
lyophilization. Volume of fill: (targct..).

Control of starting materials

Stock seed cultures, prepared media and ingredients of media are
adequately tested for compliance with in-house or compendial
specifications as described in full detail in Part IIC of the application,

Where materials of bovine origin are involved, such as fetal calf serum,
confirmation has been obtained from vendors that such materials are
derived from herds known to free from virus causing bovine spongiform
encephalitis, Similarly, human albumin used in media is confirmed to be
free from human immunodeficiency virus by PCR assay.

A1
A12
A13
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Control of Bulk Monovalent Vaccine Components

The bulk monovalent measles, mumps and rubella live virus vaccines are
adequately tested as follows:

Bulk measles live virus vaccine

Control cells are tested for hemadsorption
A control pool is tested for adventitious agents (in

avian leukosis and
mycoplasma.

The virus harvest is tested for sterility and potency.
The preclarified bulk is tested for adventitious a

sterility and
mycoplasma.
The final bulk is tested for identity, intact cells, sterility, protein nitrogen
and potency.

Bulk mumps live virus vaccine

Control cells are tested for hemadsorption

A control pool is 1ested for adventitious agents in_
), avian leukosis and

mycoplasma.

The virus harvest is tested for sterility and potency.
The preclarified bulk is tested for adventitious agents (in

mycoplasma.
The final bulk is tested for identity, intact cells, sterility, protein nitrogen
and potency.

Bulk rubella live virus vaccine

The manufacturer’s working cell bank is tested for absence of adventitious
agents in
The cell bank is further

characterized to demonstrate sex, number of chromosomes and
chromosome morphology.
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Control cells are tested for hemadsorption
A control pool is tested for adventitious agents (in

mycoplasma.

The virus harvest is tested for sterility and potency.
The preclarified bulk is tested for adventidous agents (in

, sterility and mycoplasma.
The final bulk is tested for identity, intact cells, sterility, protein nitrogen
and potency.

Contro! of the finished product, M-M-R®II trivalent vaccine

The filled trivalent vaccine is adequately tested for:

ideatity
moisture (max. [P
sterility
safety (complies with the EP Test for Abnormal Toxicity)
potency; measles 1,000 TCIDy,
mumps 20,000 TCIDy,
rubella 1,000 TCID,,
Stability

Frozen bulk vaccines

Due to the thermolabile nature of the vaccines, all steps in the manufacture
procedure for bulk and final product are conducted as rapidly as possible
to insure integrity and stability of the product. Upon completion of the
pooling operations aliquots of the bulk pool for each virus are rapidly
frozen and immediately transferred 1o refrigerated vaults where the
temperature is maintained at less than

A3
A13




M-M-R®II Vaccine 8
Expert Report on Part I of the Dossier

Stability of the finished product

when shipped at [ or below, the lyophilized vaccine is stable
for at least 24 months. Although most facilities store the lyophilized
vaccine in the wemperature range of 2 to 8C, (36 to 46°F) which is
norma! for most refrigerators, the lyophilized vaccine may be stored at
temperatures bclowh with no effect on potency.

Virus in the reconstituted vaccine is subject to degradation by light as well
as temperature and, therefore, it is recommended that the reconstituted
vaccine be stored in a dark place at 2 to 8°C. Although potency of the
vaccine is retained for more than 24 hours at 2 1o 8°C after reconstitution,
it is reccommended that the reconstituted vaccine be discarded after § hours
at 2 to 8°C, since neither the lyophilized vaccine nor the sterile diluent
contain a preservative.

Clinical studies showing dose response of vaccinees were considered in
establishing surplus potency to compensate for incomplete real-time
stability data. The dose response studies showed the minimum effective
dosage for each virus strain (o be:

TCID/dose
Measles virus 40
Mumps virus in
Rubella virus 3

Current regulations worldwide now call for establishment of finm
parameters for determination of expiry of ecach product. However, the
wisdom of the decision to allow initial introduction of measles, mumps and
rubelia to combat epidemic discase resulted in saving of countless lives
with nearly complete cradication of disease in areas where universal use
of the vaccines was possible,

Throughout the years stability studies measuring retention of virus
infectivity for each vaccine have continued on all formulations ~ both
monovalent and multivalent.  Each vaccine shares a comparable
formulation of buffer and stabilizer system resulting in ability to compare
virus stability in both monovalent and multivalent formulations. The data
reported section IIF provide & summary of stability tests performed on the
various formulations, as well as a review of the results of real-time

A12
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Stability of Vaccine at Elevated Temperatures

When subjected to temperatures above the required storage temperature
range, the lyophilized vaccines in both monovalent and multivalent form
degrade more rapidly than vaccine which has been properly stored.

Although a reduction of approximaicly- as seen after - at

for both measles virus and mumps virus still results in vaccine
potency in excess of the minimum effective dose, the data nevertheless
demonstrate the adverse effects of elevated temperature and emphasize the
need for proper shipping and storage procedures.

Stability of Reconstituted Vaccine

A summary of the data from studies of the stability of reconstituted
vaccine is seen in Table 2.2.3, In these studies samples of monovalent and
multivalent vaccine were restored with the proper volume of diluent as
prescribed for inoculation of vaccinees and stored at 2-8°C, which is the
recommended storage temperature range for all Merck live virus vaccines,
At intervals o“ restoration, samples were

inoculated into susceptible cell culture systems used for determination of

potency and the amount of residual infectious virus was determined. -

Linear regression analyses were performed on the mean potency values
found at each time interval with the resultant slopes averaged to determine
potency loss.

Stability of Reconstituted Measles Virus, Mumps Virus and Rubella
Virus at 2-8°C for

Average Loss Standard

- Deviation

Measles (n =
Mumps (n
Rubella (n

Although immunizing levels of infectious virus of each strain remains in
suspension aftcr* at 2-8°C, discard of the reconstituted vaccine is
recommended because of the absence of a preservative.

AT2
A13
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Other Information

Full information is provided on the details of the manufacturing facilities
for M-M-R®Il, including buildings and facilities, floor plans, animal
facilities, equipment, labelling of products, retention of samples,
organization of responsible personnel which confirms that the facilities are
fully adequate for production of vaccines according to good manufacturing
practice.

Conclusions

The information provided in Part I of the documentation, together with
widespread and exiensive clinical experience over 14 years has shown that
M-M-R®II is consistently produced as an effective and well tolerated
vaccine.
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3 SUMMARY TABLES OF THE DATA PRESENTED

PART I1A: COMPOSITION Pages [IA-1 to I1A.1$

Description, Page I1A-]

M-M-R®Il vaccine is a sterile lyophilized preparation of (1)
ATTENUVAX® (Measles Virus Vaccine, Live), a more attenuated line of
measles virus derived from Enders’ attenuated Edmonston strain and
grown in cell cultures of chick embryo; (2) MUMPSVAX® (Mumps Virus
Vaccine, Live), the Jeryl Lynn (B level) strain of mumps virus grown in
cell cultures of chick embryo; and (3) MERUVAX®II (Rubella Virus
Vaccine, Live), the Wistar RA27/3 strain of live attenuated rubella virus
grown in human diploid cell (Wl 38) culture,

Compeosition of the lyophilized vaccine, Page I1A-2
In each dose:

Measles virus 1,000 TCID,

Mumps virus 20,000 TCID,

Rubella virus 1,000 TCID,,

Other ingredients:

Sodium phosphate monobasic Reagent, ACS
Sodium phosphate dibasic Reagent, ACS
Sodium bicarbonate Reagent, ACS
Medium 199

Minimum Essential Medium, Eagle

Neomycin USP

Phenol red

Albumin, human usp

Sorbitol USP/NF

Potassium phosphate, monobasic ~ Reagent, ACS
Potassium phosphate, dibasic Reagent, ACS
Gelatin, hydrolyzed

Sucrose Reagent, ACS
Manosodium L-glutamate
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Diluent Page IA-3

The lyophilized vaccine is accompanied by a sterile diluent which contains
no ingredient. The compasition is as follows

Water for Injection in Bulk EP 0.5 mL

Contalners Page I[1A4

The lyophilized vaccine is contained in nomin
glass vials with necks having an
is closed by a
with an

clear type [ tubing
finish. The vial

r and capped

with a dark blue

The diluent is contained in nominal clear type I tubing glass vials
i necks having an finish. The vial is closed by
stopper and capped with an

with a grey

Clinical Trial Formula Page HA4

The formulation described above for the marketing vaccine was used in the
clinical trials.

Developiment Pharmaceulics Page IIA-S

The trivalent vaccine was developed by combining three licensed
monovalent vaccines. The original formulation of measles, mumps and
rubella vaccine, with the tradename M-M-R®, was first licensed for
marketing in the United States of America on Apni! 22, 1971, This
formulation contained the HPV/77 strain of live rubella virus, used at that
time in the rubella virus vaccine, MERUVAX®. On September 15, 1978,
amendments of the United States product licenses, to incorporate the use
of the more immunogenic Wistar RA27/3 strain of rubella virus, were
approved for these vaccines, which were then renamed M-M-R®II and
MERUVAX®, respectively. The revised formulations were immediately
placed on the market in the United States.

A1
A14
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ATTENUVAX® (Measles Virus Yaccine Live, MSD)

This vaccine was first licensed in the United States of America on
November 26, 1968.

Edmonston measles virus seed, labelled
dated April 15, 1959, was received from Dr.
the virus had the following passage history:

assage vaccine pool,
Prior to receipt,

The above seed received the following passages at Merck Sharp & Dohme:

Thc. passage in chick embryo cell culture at represents the seed

virus for all vaccine lots, Tests as applied to the vaccine were performed .

with satisfactory results,

This live attenuated measles vaccine is used in the manufacture of the
following combined virus vaccines:

Measles and Mumps Virus Vaccine Live
Measles and Rubella Virus Vaccine Live
Measles, Mumps and Rubella Virus Vaccine Live

The amount of measles virus in the final lyophilized containers must be no
Iess than the equivalent of 1,000 TCID, of the US standard reference per
human dose (10**/0.1 mL when tested in VERO tissue culture),

MUMPSVAX® (Mumps Virus Vaceine Live, MSD)

This vaccine was first licensed in the United States of America on
December 28, 1967.The Jeryl Lynn strain of mumps virus was isolated
from & throat washing specimen collected on March 20, 1966 from a
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clinical case of mumps. This isolation was conducted by Dr.

and co-workers in the Virus and Cell Biology Laboratories at
Merck Sharp & Dohme Research Laboratories, West Point, Pennsylvania,
U.S.A. This isolate underwent l passages in cmbryonated hen’s egg

amnion and one passage in chick embryo fibroblast (CEF) tissue culture.
The seed virus, labeled was
received from Dr. by Merck Sharp & Dohme and received [
additional passage in chick embryo tissue culture. The master seed virus
is a pool of harvests from lh:- passage. Seed for the
production of vaccine represents no more than - passages from the
master sced level.

This live attenuated mumps vaccine is used in the manufacture of the
following combined virus vaccines:

Measles and Mumps Virus Vaccine Live
Rubelta and Mumps Virus Vaccine Live
Measles, Mumps and Rubella Virus Vaccine Live

The amount of mumps virus in the final lyophilized containers must be ne
less than the equivalent of 20,000 TCIDg, of the US standard reference per
human dose (10*%0.1 mL when tested in VERO tissue culture).

MERUVAX®II (Rubella Virus Vaccine Live, MSD)

The initial rubella virus vaccine, was first licensed by Merck Sharp &
Dohme in the United States of America on June 9, 1969. This vaccine
contained the HPV/77 strain of rubella virus.

The current rubella virus vaccine containing the Wistar RA 27/3 strain of
rubella virus was first licensed in the United States of America on
September 185, 1978. The Wistar RA 27/3 strain of live attenuated rubella
virus, grown in human diploid cell (W1-38) culture, was selected 10 replace
the HPV/77 strain because it elicits higher immediate post-vaccination HI,
complement-fixing and neutralizing antibody levels than other strains of
rubella vaccine. It has also been shown to induce a broader profile of
circulating antibodies including anti-theta and anti-iota precipitating
antibodies. The RA 27/3 strain immunologically simulates natural
infection more closely than other rubella vaccine viruses. The increased
levels and broader profile of antibodies produced by the RA 27/3strain
rubella virus vaccine appear to comelate with greater fesisiance to
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subclinical reinfection with the wild virus and provide greater confidence
for lasting immunity.

The Wistar RA 27/3 strain of rubella virus was isolated in 1964 by Dr,
and his co-workers from an explant of a surgically aborted
foetus by direct inoculation into W1-38 human diploid fibroblasts. These
investigators attenuated this strain by low temperature passage and cloning
in W1-38 cell culture. Following receipt of the [ passage from
Dr. , additional passages in monitored WI-38 cultures were made
by Merck Sharp & Dohme Research Laboratories, West Poii

Pennsylvania. The master seed is a pool of harvests from the
passage. Seed for the production of vaccine represents no more than
passages from the master seed level described above.

This live attenuated rubella vaccine is used in the manufacture of the
following combined virus vaccines:

Measles and Rubella Virus Vaccine Live

Rubella and Mumps Virus Vaccine Live
Mcasles, Mumps and Rubella Virus Vaccine Live

The amount of rubella virus in the final lyophilized containers must be no

less than the equivalent of 1,000 TCID,, of the US standard reference per -

human dose (10%/0.1 mL when tested in RK-13 tissue culture).
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PART IIB: METHOD OF PREPARATION Page H8-1 to IB-29

Manufacturing formula for the lyophilized vaccine  Page 1IB-1

Each batch of bulk trivalent M-M-R®II vaccine is prepared by aseptically
combining aliquots of the three monovalent components with phosphate
buffer and stabilizer solution. They are blended in a sterile receptacle in
the proportions given below, so as to yield upon lyophilization, 1,000
TCIDy, (tissue culture infectious doses) measles virus, 20,000 TCID,,
mumps virus, and 1,000 TCIDy, rubella virus in each 0.5 mL dose.

Bulk multivalent vaccine
Buffer
Stabilizer
eted total volume crl- is sufficient to fill approximately
single-dose vials in<d single unit lyophilization cabinet
v b

Manufacture of Bulk Vaccine Page [IB-2
Filing and lyophilization

Each step of manufacturing, filling and testing of the vaccine is carried out
by qualified and well-trained personnel. All manufacturing and testing
opcrations as well as all physical facilities meet and fulfill the Good
Manufacturing Procedures described in US 21 Code of Federal Regulations
and in the EC Guide to Good Manufacturing Practice for Medicinal
Products.

Subdivision of the vaccine Page IIB-2
Sterilization of Final Containers

Vials are transferred to a metal tray and washed with distilled water in a
washing machine programmed with an automated wash cycle.

The washed vials are sterilized by passing them through a validated
dry-heat sterilization tunnel at a rate of || <! time

Al1
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transferred to the filling area under Class clean air. An alternate
sterilization method may be used if required. This method consists of
sterilizing the washed vials in a dry-heat oven for || RN
using a validated load patnern.

of [P ¢ 2 temperature of ? These sterile vials are

As expressed in the USP guidelines, depyrogenization is an integral part
of a validation study for dry-heat sterilization. Both of the sterilization
methods used for the washed vials above reduce the pyrogen level of

bacterial endotoxin (as measured by the Limulus assay) more tha
of the original level.

Filting of vaccine vials Page 1IB-3

Predetermined quantities of monovalent vaccine components contained in
e eccpscis e v o
h. Dilution of the vaccine and addition of stabilizer is carried out

under Class [JJij laminar flow hoods meeting [ requirements.

Container contenls are mixed to insure an homogeneous blending of
diluent and vaccine concentrates. The temperature of the batch is held at

on an automatic filling machine % with sterile components.
Instrumentation is calibrated to fill a per vial with plus or minus

olerance. During filling, the fill volume ol vials
is confirmed on tray vials

per tray).

Vials are filled under Class . laminar airflow in a filling room meeting
Class lroquircmcms at rest. The air space no greater than l inches from
the filling needles is monitored continuously during filling for airborne

articulates employing a Particle Measuring Sysiem h
%. This same air space is monitored
during filling operations for microbial contamination using the
ﬁ method (described in Section 2.2.4 below) and the

impression plates

particulate counts are monitored for the room. Filling components such as
vials, stoppers, needles and connecting components are sterlized under
validated process cycles as discussed elsewhere in this section.

Ada
At
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Afier filling with the appropriate volume of vaccine and buffered stabilizer
the trays of vials are mounted on 8 conveyor which travels through a
tunnel containing liquid nitrogen vapor. The vials, whose contents are
rapidly frozen, are transferred to the lyophilization cabinet or to a storage
freezer from which they are manually loaded into the chamber later as
required.

Lyophilization of the vaccine Page 11B-4

The vials are frozen and transferred to the pre-sanitized lyophilization
chamber where the temperature is lowered to and held untl the
product temperature reaches a maximum of . The vacuum is reduced
to i and held for The shelf-temperature is then
gradually increased at a rate o until the product
temperature reaches at least when the product is held in the cabinet
for at least Vacuum and product temperature must remain
constant for before the cycle is regarded as complete. The full
cycle takes at least At the end of the cycle, stcrilc- is
introduced into the chamber to a pressure of about and the

stoppers are fully inserted by the action of the chamber platen. The sealed
vials are removed from the chamber and i applied.

In-process testing of the vaccine Page 11B.5
In-process control tests for sterility and neomycin content are carried out

on the bulk triple vaccine. During filling, the volume level in vials is
confirmed in along with inspection after
lyophilization. Volume of fill: B el Ar

quality monitoring tests of the filling area are as described. Senle plate
tcsting is not used in the filling or lyo areas., Instead, th

procedure for microbial testing is used. This method monitors
airborne microbiat levels b

§ a routine procedure, supplies of vials, stoppers and
s are inspected for correct dimension and for visual defect by Merck
Manufacturing Division Supply Inspection Department at the West Point
plant.

A1
Al2




M-M-R®II Vaccine 20
Expert Report on Part II of the Dossier

Validation of vaccine manufaclure Page 11B-6

All equipment and containers used in the processing of the bulk diluent
and bulk vaccine, as well as the bulk and final forms of these components,
are sterilized using procedures that have been validated by the
Merck Manufacturing Division Validation Department. A description of
gencral administration and operating procedures for live virus vaccine
production and control is found in Part I Q.

Validation of lyophilization Page 1IB-6

The lyophilization process utilized by the Merck Manufacturing Division
is common to all formulations of monovalent and multivalent live virus
vaccines composed of measles virus, mumps virus and rubella virus. The
following sections describe validation procedures and laboratory reports for
the sterilization of the lyophilization cabinet and the lyophilization
procedure for single dose formulations.

Validation of the SIP for lyophilization cabinet Page [1B-7
Objective

The objective of SIP validation is to demonstrate that the stenlization
process provides a level of assurance of at least [ probability of
microbial survival.

Purpose

To outline the testing procedures, methods, and acceptance criteria
cmployed for validation of sterilize-in-place systems.

Procedure
Validation consists of the following types of tests:
Distribution/Penetration Validation Testing

The objective of the distribution/penetration testing is to demonstrate the
temperature uniformity within a specified system.
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For each distribution/penctration temperature test, a minimum of [ test
thermocouples shall be used unless the system has fewer than. available
locations. Prior to and after any temperature monitoring, the temperature
recording system shall be calibrated by placing all thermocouples in a
temperature reference bath adjusted to the sterilize-in-place systems set
point temperature, - A certified resistance temperature device
(RTD) traceable to the National Burcau of Standards is used to determine
the actual reference temperature. When the temperature readings have
stabilized, the pre-test difference (maximum between the RTD
reading (actual temperature) and the temperature recording printout
(recorded temperature) is the correction factor applied to ail recorder
printouts during the tests.

A post-test calibration is used as a thermocouple operation check only.
The temperature data from any thermocouple not recording withinH
of the reference temperature during the post-test calibration will not

used. For the s¢ of monitoring the dnift of the temperature recorder,
an will be employed. The emf recorded shall
normally not drift greater than [JJJjjJj during the test

Microbial Challenge Validation Testing

The objective of the microbial challenge test is to demonstrate that the,
steam sterilization process provides a level of assurance of at !cast.
probability of microbial survival.

Microbial challenge testing consists of locating biological indicators at
points within_the system or product being sterilized. For cach test, a
minimum of i biological indicators shall be used, when locations are
with a challenge o. (range spores of
Indicators s placed adjacent to the
specified temperature indicators. Upon completion of microbial challenge
test, the spore challenges shall be placed in containers of growth-promoting
culture media and incubated a for a minimum of
Inoculated culture media shall be incubated at [ for & minmum
of

For each microbial challenge tcst,. biological indicator shall be used as
a positive control. indicator shall not be subjected to the sterilization
cycle.

A12
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Validation of the Lyophilization Process Page I1B-12 A12

Objective

To demonstrate that the lyophilization process for M-M-R®II consistently
yields product which meets MMD and compendial standards, as well as
established process capability.

Purpose

To outline the procedure employed for validation of the lyophilization
process of M-M-R®IL

Sampling, testing and evaluation

The validation testing plan will involve expanded testing of lyophilized
vial samples. Expanded validation testing will be in additon 0 normal
release testing performed on the product. The study will include three
consecutive satisfactory lots of M-M-R®II.

Lyophilized vial samples will be taken from - specified locations
throughout the lyo chamber. The samples will be tested and evaluated as
specified in the product specific Quality Standard Manual. The lyophilized
vial sampling plan is provided below:

Lyophilized vial sampling plan

Test Location No of vials Total No.
. numbers per location of vials

The product and shelf emperature data, as well as chamber pressure data
will be plotted and compared to lyophilization cycle parameters for
M-M-R®I.

For information purposes only, the reject percentages determined by 100%
inspection will be evaluated. Reject percentages that may be influence by
the lyophilization process (i.e. bad lyo plug quality) will be compared to
historical reject percentages of the same type.
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Packaging materials Page I1B-16

Routine Examinations

The vials, stoppers and caps used for both lyophilized vaceine and diluent
are sampled upon receipt from the manufacturer according to statistically
validated methods and tested for correct appearance, mass dimensions,
cleanliness and absence of defective items. Glass vials are checked also
for conformity with compendial requirements for Type 1 glass,

Specifications

Glass Vial

A -. round, - Type 1 flint glass tubing vial is used for single
dose vaccine. The features and dimensions of the vial (Merck

Manufacturing Division Code No. - are given.

Stopper

r used for the single dose vial is the
grey butyl lyophilization
stopper.  The features and dimensions for this stopper (Merck
Manufacturing Division Code No. are given in Figure 3.2.2.1.2,
The composition of the butyl stopper 1s proprictary information of
.. and may be obtained by regulatory agencies directly from the
European licensee whose address is:

The sto

Cap and Seal

The cap and seal for the single dose vaccine vial is a
ri with a dark blue cap. Itis

on the outside.

A1
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Diluent

The diluent for the vaccine is supplied in vials of Type 1 tubing glass
whose features and dimensions are the same as described for comparable
vaccine vials. The stoppers for the closure system utilizes ﬁ

grey butyl stopper.

Raw Materials Page [IB-27

Raw Materials Used in the Vaccine

Hanks® Balanced Salt Solution and traditional cell culture media such as
Medium 199 and variations of Eagles’ Medium are universally used in the
propagation of many cell systems used for production of a variety of live
and/or inaclivated virus vaccines. They are complex mixtures of essential
chemicals needed for growth and replication of the cell cultures.

Yaccine Final Bulk

Measles Virus Bulk

The raw materials used in the preparation of the measles virus bulk

include:

i) Medium 199 with stabilizer is used in the final stage of vaccine harvest.

i) Sucrose/Phosphate/Glutamate/Albumin Solution is used as a stabilizer
solution and is added at time of pooling. The constituents of this medium
are:

25% Albumin (human) USP

Potassium phosphate, monobasic, reagent
Potassium phosphate, dibasic, reagent
Monosodium L-glutamate, monchydrate
Sucrose, crystalline, reagent

Double distilled water
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Mumps Virus Bulk
The raw materials used in the preparation of mumps virus bulk include:

i} Medium 199 10 X liquid with stabilizer or Medium 199 powder with
stabilizer is used in the final stage of vaccine harvest.

Rubella Virus Bulk
The raw materials used in the preparation of rubella virus bulk include:

i) Eagles Minimum Essential Medium (EMEM) plus human albumin is
used in the final phase of vaccine harvest.

ii) A Sorbitol and Gelatin Stabilizer is used as a virus stabilizer and is
added at time of freezing of virus harvests. The constituents of this
medium include:

Gelatin, processed/water soluble
Sorbitol, NF
Double distilled water

Buffer

i) Sodium phosphate buffer is used to provide buffering capacity and is
added at pooling immediately prior to filling operation, The constituents
of this medium are:

Sodium phosphate, dibasic, reagent
Sodium phosphate, monobasic, reagent
Double distilled water
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Stabilizer

i) GOS Swbilizer is added to the final bulk vaccine to adjust overall
stabilizer content of the vaccine.

The constituents of this medium include;

Gelatin, Processed/Water Soluble
Sorbito}, NF

Double Distilled Water

Medium 199, 10X concentrate
Sodium Bicarbonate, Reagent, ACS
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PART HIC: CONTROL OF STARTING MATERIALS

Actlive Ingredient Page I1C-1
Specifications and routine tests Page I1C-1
Specifications for the Bulk Vaccine

After blending the bulk vaccine, aliquots are removed aseptically for
testing. The thermolabile nature of the product requires that filling
proceed immediately.

The multivalent bulk vaccine is tested against the following specifications:

Sterility: Meets the requirements of EP, USP and 21CFR 610.12

Test methods and validation Page IIC-1

Sterility

The sterility of the multivalent bulk is tested by standard pharmacopoeia
procedures.

Neomycin

This procedure is designed to test products for neomycin potency using an
agar diffusion assay to demonstrate the ability of the ansibiotc to kill or
inhibit the growth of the test organism, Staphylococcus epidermidis, which
is sensitive to necomycin. The determination of potency is based on
comparison of zones of inhibition produced by a standard solution with
those produced by the test sample. All assay plates are treated with both
the standard and the test solutions so that both are subjected to the same
conditions.
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SCIENTIFIC DATA Page I1C-2

Nomenclature Page IIC-2
Generic name: Measles, Mumps and Rubella Virus Vaccine, Live

Trade name: M-M-R®II

Description Page 1IC-2
The active ingredients of the lyophilized vaccine are:

{. Measles virus - a more attenuated strain derived from Enders'
attenuated Edmonston strain and grown in cell cultures of chick embryo

2. Mumps virus - the Jeryl Lynn (B level) strain grown in cell cultures of
chick embryo

3. Rubella virus - the Wistar RA 27/3 strain grown in human diploid cell
(W1-38) culture

Manufacture Page 11C-2

Cell cultures to provide the host for replication of the vimses include
primary chick embryo for measles and mumps and the diploid cell line
WI-38 for rubella virus, The cultures are grown as monolayers of cells
which are adequately nourished with specific media consisting of amino
acids, vitamins and intermediate metabolites which support limited growth
and reproduction of the cells. During the carly stages a relatively high
concentration -) of fetal bovine serum is utilized to initiate and
promote cell growth. Once the cell sheet is established the growth
medium is replaced by a maintenance medium with a lower concentration

of fetat bovine serum to hold the cells until the optimum time for
infecting with virus. When the cells have been infected with virus and the
harvest procedure commences, the cell sheet is rinsed with a balanced salt
solution or basic medium to remove all serum components, An adequate
maintenance medium and stabilizer are added.

Upon completion of sterility and potency testing of the daily harvests,
those which are satisfactory are pooled and filtered to remove cells and
cellular debris, Aliquot samples of the bulk pool are removed for testing
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and the bulk pool sub-divided and filled into sterile canisters for storage
at

Following satisfactory completion of all prescribed tests, and release by the
regulatory agency is received, the bulk may be used to prepare filled
vaccine -- either monovalent or combined, e.g., M-M-R®I1.

Manufacturing Source Page IIC4

The manufacture of individual bulk vaccines and filling of M-M-R®II will
be carried out by:

A detailed description of the live virus vaccine manufacturing facilities and
general administration procedures is found in Part I Q.

Manufacture of measles virus bulk Page IIC4

A flowchart which provides an outline of the manufacturing steps for |

measles virus bulk is seen in Table 1.2.3.2.1.

Manufacture of mumps virus bulk Page IIC-12

A flowchart which provides an outline of the manufacturing steps for
mumps virus bulk is seen in Table 1.2.3.2.2.

Manufacture of rubella virus bulk Page IIC-19

A flowchart which provides an outline of the manufacturing steps for
rubetla virus bulk is seen in Table 1.2.3.2.3.
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Measles Virus Vaccine Live, MSO
Fiow Chart for Manufacturing and Control - Bulk
Refer to Part 1I C
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Iime Step in Process

Cultyre System
Control  Yaccine

CONTROL TESTING {Section 1.2.4)
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Plant cells 2.2.3 2.2.3
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Refeed 2.2.4.1i1
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Upon successful completion of all testing, & release protocol and aliquoted samples are sent to U.S. Center for
Bialogics Evaluation and Research (CBER). Filling operations begin only after receipt of written release from
CBER.
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flow Chart for Manufacturing and Control - Bulk
Refer to Part II C
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The preclarified buik is tested for adventiious agents (in

mycoplasma.

The final bulk is tested for identity, intact celis, sterility, protein nitrogen
and potency.

Rubella virus bulk Page 11C-54

The manufacturer’s working cell bank is tested for absence of adventitious
agents in

. The cell bank is further
charactenized to demonstrate sex, number of chromosomes and
chromosome morphology.

Control cells are tested for hemadsorption

A control pool is tested for adventitious agents (in

, and

mycoplasma.

The virus harvest is tested for sterility and potency.

The preclarified bulk is tested for adventitious agents (in

The final bulk is tested for identity, intact cells, sterility, protein nitrogen
and potency.
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Other ingredients used in manufacture Page I1C.73

Measles Yirus Bulk Vaccine

Name Product Number Use

Medium 199
0.25% Trypsin Sol,

Basic cell culture Medium
Enzyme solution used to
prepare ccell suspensions
Serum supplement to promote
cell growth
Cell maintenance medium

Fetal Bovine Serum,
Irradiated

Medium 199 with 2%
Fetal Bovine Serum
Hanks' Balanced Salt
Solution

Rinse medium

Mumps Virus Bulk Vaccine

Name Product Number Use
Medium 199 Basic Cell Culture Medium
0.25% Trypsin Enzyme solution used to

prepare cell suspensions.
Serum supplement to support
cell growth,

Rinse medium

Fetal Bovine Serum,
Irradiated

Hanks’ Balanced Salt
Solution

Medium 199 plus
Stabilizer

Medium 199 plus
Stabilizer

Maintenance medium for
control celis.
Harvest medium
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Rubella Virus Bulk Vaccine

Name

Basal Medium Eagle
with Earles’ Salts

KCI1-Citrate Trypsin

Fetal Bovine Serum
Irradiated

Hanks' Balanced Salt
Solution

Minimum Essential
Medium with 2% Fetal
Bovine Serum

Minimum Essental
Medium with 0.4% Human
Serum Albumin

Product
Number

Use

Basic cell culture medium

Enzyme solution used to
prepare cell suspensions

Serum supplement to promote
cell growth

Rinse medium

Cell maintenance medium

Harvest Medium
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Components of human or animal origin Page [1C-79

25% Albumin (human), USP

The source of human albumin is a 25% solution of human albumin
purchased from licensed manufacturers in the United States of America
with the primary source of supply bcin” The product is
released by the U.S. Food and Drug Admunistration, Center for Biologics
Evaluation and Research (CBER). The product meets specifications
described in United States Pharmacopoeia XXII.

The collection of the human plasma in FDA-licensed facilities and the
method of manufacture of batches of product adhere also to regulations in
the U.S. Code of Federal Regulations, Part 640.80. Plasma units are
obtained from asymptomatic adult donors whose physical examinations and
clinical histories are acceptable and whose plasma are tested and found to
be negative for HBsAg and negative for anti-HIV-1 antibodies.
Pre-acceptance testing of cach lot of product by Merck Manufacturing
Division calls for the test sample of acceptable lots to be free of the
presence of HIV-1 sequences by reverse transcriptase/polymerase chain
reaction methodology.

Trypsin

In addition to vendor specifications of freedom from detectable
microorganisms and adventitious agents samples from all lots are tested by
the Merck Manufacturing Division on a pre-acceptance basis and released
by the Biological Quality Control Laboratories. Samples in the
pre-acceptance test must show freedom from mucroorganisms including
yeast, fungi and mycoplasma and freedom from porcine parvovirus, The
test for absence of parvovirus is conducted by inoculation of sample into
cultures of porcine kidney PSY-1S5 cell line, which are sensitive to porcine
parvovirus. The challenge cell cultures must show freedom from the virus
as determined by absence of hemagglutination of guinea pig red blood
cells and absence of virus as shown by immunofluorescent microscopy
using fluorescein conjugated porcine parvovirus antiserum obtained from
the United States Department of Apgriculture Animal Plant Health
Inspection Services (APHIS).

A14
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Fetal Bovine Serum

In addition to vendor specifications of freedom from detectable
microorganisms and adventitious agents samples from all lots are tested by
the Merck Manufacturing Division on a pre-acceptance basis, and released
by the Biological Quality Control Laboratories. Samples in the
pre-acceptance test must show freedom from microorganisms including

yeast, fungi and mycoplasma and freedom from viral adventitious agents
as determined by:

1. Negative cytopathic effect in - and - cell cultures.

2; No hemagglutination or hemadsorption seen in above cell culture
systems,
3. No detectable non-cytopathogenic viruses as indicated by

fluorescent antibody testing.

All acceptable lots of fetal bovine serum are secured from herds within the
continental United Stales where the presence of bovine spongiform
encephalopathy has not been detected.

Packaging materials Page [1C-81

Storage of Bulk Vaccines

Because of the thermolabile nature of the virus constituents of the bulk
vaccines processing of each stage of manufacture after harvesting must be
performed quickly and at a temperature range compatible with each stage
of manufacture.

Upon completion of the liquid bulk pool, aliquots of the bulk vaccine are
transferred aseptically into sterile stainless steel vessels in such volume to
approximate the quantity of vaccine of each strain needed for one filling
operation. The aliquoted vaccine is rapidly frozen and stored under
mechanical refrigeration at less than When needed for filling an
appropriate number of containers are removed from the freezer, transferred
to the sterile filling area where the contents of the containers are thawed
in preparation for the filling operation.

A3a
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A12
Stainless Steel Vessels Used for Storing Frozen Bulk Vaccine Al

Specifications

W capacity is purchased from [N

Type [ stainless steel is used for all parts of the vessel which will be
wetted by the product.

| Documentation defining the analysis of composition of the metal is
provided by the supplier and the metal is traceable to the "heat" at the
steel mill where produced. Because of the imporntance of molybdenum in

. resisting corrosion, this element is specified to be at the highest reasonable
level within the normal specified range of- for Type -
stainless steel.
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Batch analysis Page I1C-82

In 1991 Merck Manufacturing Division introduced an updated computer
system for tracking and identifying all products as they move through
manufacturing and packaging operations, A master formula and
manufacturing production record are employed in the manufacture and
packaging of the product. This record contains the nomenclature of the
product and a product identification number definitive for that product.
The identification number may consist of four or five digits depending on
when the product was introduced and what division has contro! of the
item. Included also on this original document will be the production
formula number (production number, which is a discrete number consisting
of five or seven digits which serves to identify the material through all
states of compounding, testing and packaging). This number is not shown
on finished containers or labels, but the manufacturing history can be
traced from this number. In the case of biologicals, this may also be
referred te as a bulk number. Aliquots of the bulk may then be combined
with other intermediate stages or carried alone in a filling operation. At
this point, & second five or seven digit discrete number is used to identify
the filling of a biological product. The discrete numbers may or may not
be issued in sequence.

Bulk vaccine is not continuously produced in all vaccine production units.

Production campaigns are conducted for varying intervals as reguired to
meet demands for vaccine. The bulk protocols displayed in Sections 4.1.1,
4.2.1 and 4.3.1 are for consecutive bulk product whose starting dates cover
the following periods of time.

Meastes virs - [ W
ym——— T
Rubets vins - [ I I

As scen in the respective product summaries for each virus, the
consistency of assay results are typical for each product
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A2
Table 4.1  Batch Analysis - Measles Virus Bulk A3
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PART IID: CONTROL OF INTERMEDIATE PRODUCTS

There are no intermediate products

PART IIE CONTROL TESTS ON THE FINISHED PRODUCTS

Specifications and routine tests Page IE-1
Lyophilized Yaccine Page OE-1
Specifications

M-M-R®I1I is tested against the following specifications, which meet the
compendial references described in Table 1.1.1, Compendial References for
Live Virus Vaccines. 3

Identity '
Each strain is neutralized by homologous antiserum.

Moisture

A maximum of 3.0%.
Sterility
Meets compendial requirements.
Safety
Meets EP requirement for Abnormal Toxicity.
Potency - per dose
Measles 1,000 TCID,,

Mumps 20,000 TCID,,
Rubella 1,000 TCID,,
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Table 1.1.1 Compendial References for Live Virus Vaccines

¢ |8 i
Cadl el dedl nas ade
| eee] <] ¢ed| 2] 2<2
91 553(55| 553| 33| 31 igg
S EE ECEECLECE LY
$58188|388| 8981989348
g8 |12 |2 |2 (8

European
Pharmecoposia
fOENTITY Monograph 213
Monograph 538 | 630.
Monograph 182
v.aid
v.2a21s
POTENCY Monograph 213
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Test Methods Page IIE-3
Identity
i} Test Method

Vaccine samples are constituted with diluent and mixed with appropriate
homologous and heterologous antisera as seen in the following table.
Aliquots are inoculated into sensitive cell culture sysiems after an
appropriate holding period.

Virus Heterologous Homologous plus Sensitive
component system heterologous system culture system

measles mumps & rubella  measles, mumps & rubetla

mumps mesles & rubella measles, mumps & rubella

rubetla mumps mumps & rubella

* Measles virus does not produce any cytopathic effect in
cells and .

it} Test Evaluation

Cultures are examined microscopically at the completion of all-
incubation period. A satisfactory identity test will exhibit specific
neutralization of homologous virus demonstrated by at least a
reduction of virus expression in cultures containing homologous antiserum
and the absence of neutralization of virus cytopathology in cultures
containing heterologous antiserum.

A12
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Moislure
i) Test Method

The - moisture analyzer is a fully automated apparatus which
employs the Karl Fischer method for determining moisture content. The
apparatus examines carefully weighed samples, corrects for interfering
reactions, and displays the total moisture content in terms of percent of
sample weight.

it) Test Evaluation

Residual moisture must not exceed 3.0% by the analysis.
Upon the basis of data showing comparative results between the P,O,
compendial assay and thcﬁ the United States FDA approved use
of this alternative test procedure, which has been used successfully since
1980.

Sterility

i) Test Method

The contents of
multiple-dose containers, reconstituted with appropriate diluent, are pooled
and filtered through membrane. The membrane is rinsed
with and aseplically cut
into two parts. is placed into i of fluid
thioglycolate medium and one-half is placed into soybean-casein digest

medium. The test containers are incubated at 30-35°C and 20-25°C,
respectively.

ii) Test Evaluation

The test containers are examined visually at _ for evidence
of microbial growth. The test is satisfactory if no microbial growth is
observed.

A12
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F]

Safety
i) Test Method

Filled containers of the ﬁna] vaccine are each restored as-directed with
diluent and pooled guinea pigs weighing less than are each
injected intraperitoneally with (or nucc, uropean

Pharmacopoeia) wei less than B e cach injected
intraperitoneally with iﬁ

if) Test Evaluation

. The animals are obscrved for 7 days. If, at the end of the test period, the
animals survive and they weigh no less than at the time of injection and
do not exhibit any response which is not specific or expected from the
product, the test is satisfactory.

Potency Test
i) Test Method

Vaccine samples are constituted with diluent and mixed with appropriate .
heterologous antiserum as described under Section 1.1.2.1, Identity Testing.
Serial dilutions are made of aliquots and inoculated into sensitive cell
culture systems. Aliquots of calibrated reference virus preparations are
tested also as control of assay technique and cell sensitivity. The potency
of the calibrated reference virus preparation must fall between
predetermined statistical limits in order for the sample test results to be
. considered valid.

ii) Test Evaluation

The measles component must contain no less than 1,000 TCID,, per dose
as determined in sensitive cell culture. The mumps component must
in no less than 20,000 TCID per dose as determined in sensitive
Cell culture. This value is equivalent in potency to 5,000 TCID, per
dose as determined by titration 1:- cell cultures of less sensitivity to
mumps virus. The rubella component must contain no less than 1,000
TCID,, per dose as deiermined in sensitiv cell culture.
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tii) Reference Standards

The house standards for measles, mumps and rubella vaccines consist of
final containers of released lots of the monovalent vaccines which are
stored at or below. The potency of the house standards has been
established by repeat testing in the release potency assay (TCID,,),

The house standards are tested on each test day and used to monitor and
control the performance of the potency assays. Action limits of

standard deviations around the established mean potency of
the house standard are used to invalidate entire test runs for which the
house standard does not fall within the established range.

Sample potency results are not corrected or adjusted based on the house
standard results.

Measles Virus
The current measles vaccine house standard (measles house standard

is ATTENUVAX® Lot which was released by CBER on I
tency limits for measles house stan are

The currently establish
e Test runs in which the potency of measles
house standard [ falls outside of this range are considered invalid and are .

repeated.

Vials of measles house standard .wcm submitted to CBER for use as a
reference vaccine. This house standard has been in use in the Merck
laboratory since

Mumps Virus

The current mumps vaccine house standard (mumps house standard
MUMPSVAX® Lot which was relcased by CBER o

The
currently established potency limits for mumps house standard c.
& - Test runs in which the potency of mumps
house stan s outside of this range are considered invalid and are

repeated.

is

Vials of mumps house standardff were submitted to CBER for use as a
reference vaccine,

This house standard has been in use in the Merck laboratory sincc-

A12
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Rubella Virus

This current rubella vaccine house standard (rubella house stan is
MERUVAX®II Lot E which was released by CBER on

The currently establis tency limits for rubella house standard il are
Test runs in which the potency of rubeila
house stan Is outside this range are considered invalid and are

mﬁtcd. This house standard has been in use in our laboratory since

The previous rubella house standard, MERUVAX®I Lot [ had final
potency limits of and was in use in the
Merck laboratorics from oug ials of rubella house
standard .wcrc submitted 10 CBER for use as a reference standard.

SCIENTIFIC DATA Page IIE-8
Validation of analytical methods Page HE-8
Moisture Test

The following methodology was reviewed and approved by the U.S. Food

and Drug Administration for use as an alternate procedure for
determination of moisture content in Merck and Co., Inc. live virus
vaccines.

Studies were performed on gagparative moisture testing data between the
test and the i’lwhich is an automatic apparatus for Karl
ischer moisture titration. e experiment was performed on two

composite test samples ials each) by the method and. vials
individually tested by on cach filling of - live virus
vaccines - monovalent and combinations.

The results of the analyses showed the following:
1. The resulting linear fit of the regression analysis after elimination

of extreme results indicates a consistent difference over the range
of values between the two methods.

2. No significant difference was detected among the [JJJJJjj vaccines.

A12
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method.
Over the range of moisture studied this value amounted to a level
of [ per sample. Therefore, using the method of
assay a comparative release limit of no greater than 3.0% moisture
was approved by the US Food and Drug Administration, Center for
Biologics Evaluation and Research (then the Center for Biologics)
on January 16, 1980,

A12

A13

3. The [ I rosvits demonsirate a average A14
moisture content than results obtained using the

4, A confidence level of - calls for- vials from each filled lot
to be tested.

Incorporation into routine use has showed the assay results ate
and reliable and has reduced testing time per sample from to

The U.S. Food and Drug Administration approved the methodology for use
on Januvary 19, 1980 with an adjusted release limit of <3.0% as
determined by [ methodology.
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Batch analysis of finished product Page IIE-11

Summary of Results

The results of testing of the finished product !or- consecutive fillings
during the period January 6, 1992 and January 17, 1992 are seen in Table
2.2.1. These results are typical for this formulation of vaccine which has
been produced by Merck and Co., Inc, for nearly fourteen years.

Al12
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PART HF: STABILITY DATA Page HF.1
Stability of Frozen Bulk Vaccines

Due to the thermolabile nature of the vaccine, all steps in the
manufacturing procedure for bulk and finalized product are conducted as
rapidly as practical to insure integrity and stability of the product. Upen
completion of pooling operations, aliquots of the bulk pool for each virus
strain are and immediately transferred to refrigerated vaults
where the temperature is maintained at less than . Years of
experience have shown that the concentration of infectivity for measles,
mumps and rubella virus is maintained by storage at this temperature

range. Thawing of the bulk aliquots months and even years later, result
i # 1008 eacplatiog af stz
dilution and lyophilization.

Stability of the Finished Product Page IIF-2

When shi at the lyophilized vaccine is stable for at
lea ; Althouﬁ most facilities store the lyophilized vaccine in

the temperature range o which is standard for normal refrigerators,
the lyophilized vaccine may be stored at temperatures -gwith no

effect on potency.

Virus in the reconstituted vaccine is subject to degradation by light as well
as temperature and, therefore, it is recommended that reconstituted vaccine
be stored in a dark place at 2-8°C. Although potency of the vaccine is
retained for greater than 24 hours at 2-8°C after reconstitution, it is
recommended that the reconstituted vaccine be discarded after 8 hours at
2-8°C, since neither the lyophilized vaccine nor the sterile diluent contains
a preservative.

In licu of formal extended stability studies when measles virus vaccine,
mumps virus vaccine and rubella virus vaccine were licensed over two
decades ago, surplus infectious attenvated virus of ecach strain was
incorporated into the initial formulation of vaccine at the time of
introduction. A release limit of no less than 1,000 TCID,, was established
for measles virus and rubella virus and a release limit of no less than
5,000 TCID,, for mumps virus.* EXW of each was established at

ﬁ. which was changed later to upon the basis of data
developed from long-teom stability studies.

¢ Mumps virus at that ime was tested for potency using- cells.

A12
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Stability at 2-8°C Page IIF-4

The formal stability study program policy calls for [t cach
formulation 1o be selected annually, if available, at random and samples
from the selected lot to be entered into the test program for a period
extending for _ beyond expiry of the selected lot.

The data in Tables 2.1.a through 2.1.d show retention of viral infectivity
for each strain throughout the period of study. Potency is measured by
standard microtiter assay procedures and the results expressed as Tissue
Culture Infectious Dosey, (TCIDy), i.e., based upon the
volume of inoculum per culture well in the test series. Minimum
requirements for each strain under this method are as follows:

Measles virus
Mumps virus
Rubella virus

A12
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Table 2.1.a  M-M-R®II Stabitity at 2-8°C

H-M-Rell
Stability at 2-8°C

Lot Interval Heasles Humps
{months}

A12
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Table 2.1.b  ATTENUVAX® Stability at 2.8°C

ATTENUVAX®

Stability at 2-8°C

Potenc
i.
Interval

sonths) — — I
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Table 2.1.c  MUMPSVAX® Stability at 2.8°C

HUMPSVAX®

Stability at 2-8°C

Potency
Interval - — -
(sonths) . S~ R T
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Table 2.1.d MERUVAX®II Stability at 2-8°C

HERUVAX®L]

Stability at 2-8°C

Potency

Interval

(months) B ﬁ
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Expanded Stability Studies
Summary of Long-Term Stability Data

In order to evaluate the long-term stability of each strain, data from both
formal stability studies and data from studies where normal CBER released
lots have been used as controls for long-term studies of experimental
vaccines, are progressively collated and analyzed.

Summaries of such data for all fermulatons utlizing measles virus,
mumps virus and rubella virus are given in Tables 2.2.1.a through 2.2.1.h
on pages Page IIF-10 to IIF-17 of Part . The data are expressed as the
log,, of potency loss per year as determined by linear regression analyses.

These data demonstrate for each strain and cach formulation that
throughout the period of expiry that each formulation of vaccine retains
potency in excess of the minimum effective dose of each strain, when
stored as prescribed by license and as expressed in the package circular
developed for each formulation.

Stability of Vaccine at Elevated Temperatures Page IIF-18

When subjected to temperatures above the required storage wmpcramrc'

range, the lyophilized vaccines in both monovalent and multivalent form
degrade more rapidly than vaccine which has been properly stored.

Although a reduction of approximately as seen a.ftcr- at

for both measles virus and mumps virus still results in vaccine
potency in excess of the minimum effective dose, the data nevertheless
demonstrate the adverse effects of elevated temperature and emphasize the
need for proper shipping and storage procedures,

Stability of Reconstituted Vaccine

A summary of the data from studies of the stability of reconstituted
vaccine is seen in Table 2.2.3, In these studies samples of monavalent and
multivalent vaccine were restored with the proper volume of diluent as
prescribed for inoculation of vaccinees and stored at 2-8°C, which is the

recommended storage temperature range for all Merck live virus vaccines.
At intervals of & after restoration, samples were

A2
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inoculated into susceptible cell culture systems used for determination of
potency and the amount of residual infectious virus was determined.
Linear regression analyses were performed on the mean potency values
found at each time interval with the resultant slopes averaged to determine
potency loss.

Table 2.2.3. Stability of Reconstituted Measles Virus, Mumps Virus
and Rubella Virus at 2-8°C for 24 hours

Average Loss Standard

(log,o) Deviation
Measles
Mumps
Rubella
Although of infectious virus of each stmin- in

suspension after 24 hours at 2-8°C, discard of the reconstituted vaccine is
recommended because of the absence of a preservative,

PART IIQ: OTHER INFORMATION

Complete and detailed information is provided on the details of the
manufacturing facilities for manufacture of M-M-R®IJ, including buildings
and facilities, floor plans, animal (acilities, equipment, labelling of
products, retention of samples, organization of responsible personnel; such
as are included in the United States Establishment License for the product
(Establishment License #002).
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The documentation in this volume also supports the monovalent vaccines;

ATTENUVAX® (Measies Vaccine, Live, MSD)
MUMPSVAX® (Mumps Vaccine, Live, MSD)
MERUVAX®II (Rubelia Vaccine, Live, MSD)

and bivalent combinations of these vaccines;

BIAVAX®II (Rubella and Mumps Vaccine, Live, MSD)
M-M-VAX® (Measles and Mumps Vaccine, Live, MSD)
M-R-VAX®II (Mecasles and Rubells Vaccine, Live, MSD)
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L

b)

¢)

d)

PRODUCT PROFILE

Type of application

The application is for the relicensing, under the implementation of Extension Directives
89/342 EEC and 89/381 EEC, of a product which is already licensed and on the market in
the member state where this application is made.

Chemical and pharmacokinetic properties

The vaccine is a triple antigen containing (1) ATTENUVAX® (Measles Virus Vaccine,
Live), a more attenuated line of measles virus derived from Enders’ attenuated Edmonston
strain and grown in cell cultures of chick embryo; (2) MUMPSVAX® (Mumps Virus
Vaccine, Live), the Jeryl Lynn (B level) strain of mumps virus grown in cell cultures of chick
embryo; and (3) MERUVAX®II (Rubella Virus Vaccine, Live), the Wistar RA27/3 strain
of live attenuated rubella virus grown in human diploid cell (WI 38) culture,

Pharmacokinetic studies have not been conducted on the live virus vaccine, which is
administered subcutaneously.

Indications

For simultaneous immunization against measles, mumps and rubella in persons 15 months
of age and older.

Precautions

Adequate treatment provisions, including adrenalin, should be available for immediate use
should an anaphylactic or anaphylactoid reaction occur. Due caution should be employed in
administration of M-M-R®II in persons with a history of cerebral injury, individual or family
histories of convulsions, or any other condition in which stress due to fever should be
avoided. The physician should be alert to the temperature elevations which may occur
following vaccination.

Children and young adults who are known to be infected with human immunodeficiency
viruses but without clinical manifestations of immunosuppression may be vaccinated; however
the vaccinees should be monitored closely for vaccinee-preventable diseases because
immunization may be less effective than for uninfected persons.

Vaccination should be deferred for at least 3 months following blood or plasma transfusions,
or administration of human immune serum globulin.

Excretion of small amounts of the live attenuated rubella virus from the nose or throat has
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occurred in the majority of susceptible individuals 7-28 days after vaccination. There is no
confirmed evidence to indicate that such virus is transmitted to susceptible persons who are
in contact with the vaccinated individuals. Consequently, transmission through close personal
contact, while accepted as a theoretical possibility, is not regarded as a significant risk.

There are no reports of transmission of the live measles or mumps viruses from vaccinees to
susceptible contacts.

Tt has been reported that live attenuated measles, mumps and rubella virus vaccines given
individually may result in a temporary depression of tuberculin skin sensitivity. Therefore
if a tuberculin test is to be done, it should be administered either before or simultancously
with M-M-R®Il.  Children under treatment for tuberculosis have not experienced
exacerbation of the disease when immunized with live measles virus vaccine; no studies have
been reported to date of the effect of live measles virus vaccines on untreated tuberculous
children, As for any vaccine, vaccination with M-M-R®II may not result in seroconversion
in 100% of susceptible persons given the vaccine.

Pregnancy

Animal reproduction studies have not been conducted with M-M-R®II. It is also not known
whether M-M-R®II can cause fetal harm when administered to a pregnant woman or can
affect reproduction capacity. Therefore the vaccine should not be administered to pregnant
females; furthermore, pregnancy should be avoided for three months following vaccination.

Nursing mothers

It is not known whether measles or mumps vaccine virus is secreted in human milk. Recent
studies have shown that lactating post-partum women immunized with live attenuated rubella
vaccine may secrete the virus in breast milk and transmit it to breast-fed infants. In the
infants with serological evidence of rubella infection none exhibited severe disease; however,
one exhibited mild clinical illness typical of acquired rubella. Caution should be exercised
when M-M-R®II is administered to a nursing woman,

e) Marketing/post-marketing
M-M-R®II was first licensed in the United States of America on September 15, 1978, and @

is now licensed in more than 30 countries, worldwide. During the period 1978 to 1992, over
doses of this vaccine have been supplied worldwide.
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2. EXPERT REPORT

2.1  Introduction Page IITA-1
M-M-R® II is a trivalent combination of live, attenuated measles,
mumps and rubella viruses. It is indicated for routine immunization
against disease caused by measles virus, mumps virus and rubella virus

in infants and children 15 months of age or older.

The individual virus strains which compris¢ this vaccine were
developed separately, as described in Part II of the Marketing
Authorization Application (MAA), and thus have their own unique
histories. As "live", attenuated viruses, however, they share a single

mechanism for their development.

A virulent virus is isclated from a patient and is subsequemly
propagated in tissue culture cells. These cells are either of non-human
origin or derived from human tissue different from the type in which
the virus normally causes disease, or both. At various stages of

propagation, or passage levels, the virus is tested for attenuation in

susceptible human volunteers. An appropriately atienvated virus is one
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which does not cause clinical disease but does induce protective
immunity. Clearly, the development of live, attenuated viral vaccines

is an empirical process.

A classic example of attenuated vaccine development is described by

Stokes et al. (Pediatrics 39:363-371, 1967)". The Jery! Lynn mumps
strain was administered to children at two different levels of passage
in chick embryo cells. Both were immunogenic, but the lower passage
level virus caused a low incidence of parotitis while the higher passage
level virus did not. The higher passage virus was developed for

commercial use and is the virus included in M-M-R® I1.

1 see References, page 7
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2.2 Toxicity Pages 11ID-6; IIIE-15; IIF-17
Sub-acute and long-term toxicity studies usually applied to drugs to be
administered chronically would be inappropriate for a live attenuated
viral vaccine, This vaccine is intended for administration once in
infancy and, in the United States, a second time as a booster on school
enry. However, the components of M-M-R® II are submitted t0 an
extensive testing regimen, outlined in Parts Il and III of the MAA

which assures safety, sterility and freedom for adventitious agents.

2.3 Pharmacodynamics PagellIG-19and Pant IV
While live, attenuated viruses are not alive in the strict sense of the
word, they are infectious. Immunity is induced by a subclinical
infection characterized by limited viral replication and activation of
both the CD4-MHC class II and the CD8-MHC class I arms of the
immune system. Since attenuated viruses do replicate in the vaccinee,
immunity may be raised against a spectrum of viral proteins, both
structural components of the virion and non-structural proteins involved
in the replication process. The result is a broadly-based response

ranging from antibodies against a variety of epitopes on the virion to
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cytotoxic T-lymphocytes specific for infected cells. This breadth of
response allows a vaccinee 1o make an overall protective response even
if he should, by virtue of having a particular MHC haplotype, be
incapable of responding to a single particular viral antigen. Live,
attenuated viral vaccines also generally induce long-testing immunity

after a single dose.

2.4 Immunogenicity See Part IV
Viral infectivity, pathogenicity and attenuation are generally host
species specific. Therefore, credible animal models of viral infectious
diseases continue to be an important missing element in vaccinc_

development.

This was especially true during the 1960's when the individual virus
strains comprising M-M-R® II were developed. Vaccines were
developed empirically, following clinical symptoms, virus excretion,
appearance of neutralizing antibodies, and appearance of
hemagglutination inhibiting antibodies as correlates of protection and
attenuation. It has been difficult to single out unique targets of

protective immunity for any of these viruses.
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2.5 Pharmacokinetics See Part IV
The usual range of experimental studies applied to drugs to
demonstrate absorption, distribution, metabolism and excretion of an

active ingredient are inappropriate for evaluation of live, attenuated

viral vaccines, It is known that subcutaneous injection of a vaccine
results in a limited subclinical infection. Excepting for rubella,
detectable virus is not excreted, indeed this is one of the benchmarks
of attenuation. Infectivity of the vaccine is important, since inactivated
vaccines (heated or fixed) elicit only a transient immune response after

a single dose.
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Overall Conclusions Page I11G-19 and Part IV
M-M-R@ 11 is highly immunogenic in children. Universal vaccination
with M-M-R® II in the United States has virtually eliminated measles,
mumps and rubella as common diseases of childhood. The few
outbreaks which have occurred are largely attributable to failure to
vaccinate. Recent antibody persistence studies with measles and
mumps virus vaccines show that over %% of vaccinees retain a
neutralizing titer for 13 years. Long-term data on antibody persistence
for rubella virus vaccine are to be forthcoming.

M-M-R® {1 in its present formulation has been registered in the United

States since 1978 and over - doses have been administered

worldwide. The vaccine is generally safe and well-tolerated as
indicated by the pharmacovigilence section in Part IV of the MAA.
Thus, the vaccine is efficacious and safe for use in humans.

I have been involved in the development of attenuated viral vaccines

for over two years and in virology for ten years,

A16
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LIVE ATTENUATED MUMPS VIRUS VACCINE.
iI. EARLY CLINICAL STUDIES

Joseph Stokes, Jr, M.D., Robert E. Weibel, MD,, Eugens B. Buynak, Ph.D., and
Mavurice R, Hitlleman, Ph.D.
Deportment of Pedistrics, School of Medicine, Univeritty of Pennuyloania, Philadslphis, Pennsyluonia,
and Division of Virur and Cell Biology Research, Merck Institute for Theropeutic Research,
West Poiat, Panastdvania

umps is a common childhood disease
Mlhnt may be severely and even per-
manently crippling when it involves the
brain, testls, ovary, auditory nerves or pan-
creas. Adult males may be permanently
sterilized by mumps. Time loss from pro-
ductive effort, the occasional serious clinical
consequence of natural mumps virus infec-
tion, and the persona! discomfort from the
illness justify application of a safe and
effective live virus vaccine. A previous
report' in the present series described the
development of a live attenuated mumps
virus vaccine designated Jeryl Lynn strain
level B. The present report describes the
clinical, virologic and serologic findings ob-
tained in childrea in institutions who were
vaccinated with level B Jeryl Lvnn strain
vaccing or with less attenuated level A of
the same virus. Other reports™ describe
the clinical Endings, serologic responses,
and protective efficacv of B level Jeryl
Lyvan strain vaccine in a large contolled
field study carried out in children during
1965 and 1966.

MATERIALS AND METHODS
Vaccine

The B level and A level Jeryl Lvnn strain
viruses were grown in cell cultures of chick
embrvo derived from a leukosis-free ghick.
en flock. Lots 137 (B level, seventeenth pas-
sage) and 138 (A level, twelfth passage)
vaccines were tested for safety and potency
bv methods consistent with the standards
for live measles virus vaccine specifed in
the Standards of the U.S. Public Health

Service* for live measles virus vaccine. The
product was dried snd wus rehydrated just
prior to use in children. Details relating to
the development and preparation of the
vaccine were presented in as carlier
report.! The infectivity titer of level A lot
138 vaccipe was 107+%/0.1 m! and of level
B lot 137 was 10-*/0.} ml as measured in
grivet monkey kidney cell cultures (CMK)
and using the hemadsorption endpoint.

Conduct of the Studies

Studies 1 and & were carried out in chil-
drea in the Trendler Nursery School and
the Merns Owens Home, These institutions
are for the mentally retarded and are lo.
cated in Pennsylvania. The investigations
were done with the concurrence of the
medical and supervisory staffs of the institu-
tions and with the approval of the Pennsyl.
vania Association for Retarded Children.*
Following initial bleeding, a throat speci-
men was collected by swab which was also
firmlv applied to Stensen’s duct and ex-
tracted into sterile veal infusion broth, The
children were given 0.5 ml or 1.0 m! of re-
hydrated vaccine subcutaneously. Throat
specimens were collected in the same man-
ner as above on days 8, 10, 14, 17, and 21
following vaccine to test for mumps virus
excretion, Blood samples were taken at the
time intervals shown in the text. The broth
specimens were stored frozen at —65°C

* In obtaining approval for such studies, &
primary consideration has been the fact that the
vacemations could do no harm but might be of
henefit to the subject himuelf and to his family.

+ Becesved July 29. revivion accepted lor publication October 14, 1966.)

ADDRESS FOR REPRINTS: (M.R.H.) Division of Virus and Cell Biology Research, Merck Imstitute for
Therapeutic Reearch, West Point, Pennsvivana 19488,
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in a mechanical deepfreeze until tested. The
serum samples were stored frozen at ~20°C
in a mechanical unit. Oral temperatures
were taken twice dailv for 28 davs and the
patients were under continuous surveillance
by the nursing staff and the physicians, All
temperatures and other clinical Endings
were recorded.

The children in study 3 were inoculated,
with parental consent, in the pediatric out-
patient clinic at Lankenau Hospital, Over-
brook, Pennslyvania, a suburb of Philadel.
phia. Seria] dilutions of the vaccine were
prepared {o medium 199 with vira) stabiliz-
er for purpose of titrating the least dase of
virus required to immunize. The volume
wes 10 ml given subcutancously. Blood
samples were drmwn initislly and on the
twenty-cighth day following vaccine. A re-
port card for each child was given 1o the
parent for recording temperatures once
daily plus any other illness which occurred
and the parents were xsked to notify ane of
us (R.E.W.) immedistely when any iliness
occurred. Any patient with a reported
significant illness was seen by one of us
(REW. or ]S, ]r.). The children were ob-
served by the parent for 28 davs and the
report cards were returned at the time of
the visit for the second blood sample.

Laborotory Tests

Serum neutralization and hemagglutina-
tion-inhibition {HI) titrations of the pa-
tients' sera were carried out as described
previously.! Serum amylase determinations
were performed by Dr. Howard Rawnsley
of the Pepper Laboratorv of Clinical Medi-
cine. University of Pennsvlvania, according
to the method of Peralta and Reighold®
Virus isolation attempts were made in cell
cultures of grivet monkey kidnev (GMX).
For this purpose, the thawed throat speci:
mens were diluted 1:2 with a medium con-
taining an antibiotic mixture and were
planted in 0.5 ml amount in quadruplicate
in GMK tubes. The cultures were 1otated in
a drum at 36°C and were observed for cy-
topathic eflect on the third, filth, and sev.
enth days of incubation. One subculture

MUMPS VACCINE

\was made {p the same manner oo
S:ii;g:nd the cell sheets were examined ffm
mumps cytopathology nnd'for presence o i.
hemadsorbing virus, usiag guinch pig
ervthrocvtes, st the termination of p:uh
passage. All isolated viruses were identifed
in approriate tests with known posiave an-
tisera prepared in animals.

RESULTS

Study 3

Groups of children in the Trendler Nur-
sery School who were initially without
mumps antibody were inoculated subcuta-
neously with 1.0 ml amount of passage
level B (lot 137) or level A (lot 138) Jeryl
Lynn strain live sttenuated mumps virus
vaccine ar were held as uninoculated con-
tact controls. Veccination was cwrried out
on Juoe 28, 1965, The findings are present-
ed in Tables I, I, aod I, Serum spedi-
mens for antibody titration and for amylase
values and throat specimens for virus isola-
tion were collected at the time periods
shown in Table 1. The children in the study
ranged in age from 1 to 10 years (average, §
years) and were in contact with each other,

All children respanded serologically with
the development of both neutralizing and
HI antibody within 28 davs following vec.
cine, Neutralizing antibody was present in
most children within 14 days following vac-
cine but Hl antibody ususlly appeared
later in the infection, Neutralizing antibody
following lot 137 (leve] B) vaccine persisted
for at least 7 months with fourfold or
greater diminution of titer noted in only 4
of the 12 children from whom specimens
were available, The reduction in mean titer
from 1:11 initial to 1:4 was due in part to
loss from the study of two children whose
28-day blood samples were of high tter,
i.e, 1:16 and 1:32. None of the uninoculat-
ed contact controls developed mumps anti-
body, even after 3 to 7 months following
vaccine. This indicated failure of cross-in-
fection from the vaccinated persons to the
unvaccinated control children. The serum
amylase values were not significantly al-
tered in the vaccinated persons, which iodi-




ARTICLES

365

TABLE 1

Sreor |, Couranson oF CLvical. VROLOOICAL, A¥D Seaatoaicit. Frxoives Anowo Critbame Weo Weas
IxrriaiLy Semoweaarist For Mones axn o Wene Givew Leves B (Lov 197) ca Lavet A (Lot 138)
Jrayt Lrwy Straty Live Mours Vimos Yaiceoss ot Hein 18 Covracr Cowrnote

Veape Firse Al fiskolii i inat o Srm
L] 4 . , - K
s from Parwtid Time Preead ofier | anving y:
Care Thrasi on Doy Swalling Novirabisation Tider (I 73 Faduss
Noadw {Oer of :
1]
ouo’ulnlﬂ e} 0 u|u ’ 's!r olula| o jule
R da| da | ol me | oo | me | daldade| de |dajide
Let 137 Vouvine (Lond B)
1) ohejarornie Nest CLIND,| m} INDIND.| <o| <s}e] ta|n}fsa
n sluajofejoje See ci|Np) Wi wl ¢] Wi NDinin
1 olelolojate Yoo CIND.| e} w| W] st <ol il telie] 1
1o sjofejutele Nose I{ND| 10 ¢‘ SIND.| <s)csire) wiuin
1ot vjejeioloje Nees QUIND, w] m! | wla)eaain; sinln
us elofejolale Nose < IND ) of ] vles] sjww] ajuls
it afo|esiclie]a Nose SY{ND| 1] e [} Blas| W o] neiee(s
s ajslefoles Noss CLIND, W ¢t tja|<sjual tiwl ¢
] sfefelo|ais Nese <1|ND.| sf ¢| t} ety <s]es]a]| | e{m
M ofjo(efojels Nooo < fND| ol o 8t sjcslanjre] w| atu
184 sjeje|sloje Noss CLIND{ 8 ¢t s{csj<{]| nujlwjw
1o ejejejo|eie Nooe la | NDg c’c djasles| 0| 4feln
n elefelofaie None el | XD el sl sl il dju]s
e olafefoloie N larfun| o4y o4 orfarjaf s winle
Mmait <1 SETRRNE FRF 3 llcl ] el
Lot 108 Voceras {Last &)
"y 0.0,01=810+ Yl |<1f $11ea I NDINDINDI <3| s)aa} s | @
130 IR Yo (4} <1 tl 16 | N.D. .\‘D.tvn. < <ifw] wim|n
" clelels.vy0 Ne L <t s} 2| ND.INDIND| <s| ¢ca|e sjt|n
199 ‘0101010l 10  Yotl0] . <1| <t 4 xp.l.\‘D.IND. <a{<s| 9| wiie} o
a0 stopsieloio; Yut® <t 2le|NDONDIND ) <s|<rpmwl ofuje
e ovvisie:ayn, Ne C<hy i NDORDAND ] f<cs|w| miw] s
(A1 ro e s10.0140 No 4N u‘ H|ND, | NDINDj<s) w0yee 11018
1% 'o|¢'o|oll|0| Ne i<l 4l oW S.D.&.\'.D.IN.D.' al-afuwl winin
m ;o Rjsiejoto Na Letl @] WiSDINDIND ) <sfes|oe| ) e} &
he rg10lajerose Na fQYT 4 WINDUINDIND s <50l w0l
e A elglo-a.e No i il €1 WINDINDIND] @t <ctle 1tite} 0
19 o0 (di10r0iay Nn c €l o<¢] N‘D.l.\'«b.lN.D.[ <3| <8 |1 sli
1T einretnra. 9 No 1 <1 4 18 NDUINDIND} <8 w\u Bl ¢l
" aisloie oo No <t il ¢ NDISNDIND ] <3 <3| 8 sl e
49 aje 68018, Ne !<|| $1 sINDINDIND [ <8 <2)t0| H|eejis
"o o,o.o;qnol Ne J Sl tE A {NDANDINDy cay<s| 3| wiwle
! i :
' Meai 1 € 3 e :<|| thnl slu|n
Unineruloiad Contres
Tipermat 0-0tn 0 810 Na !cx‘ <t NDINDIND ] €1t €3 <31 SeeTeblel
™ of sbore il : Ne 1 41] <1<} < NDIND @b <digs,
tal sheve : ‘ Ne S I RIR R S I RS R I R RS I
N.D.nNat done.

¢ Doy of ehmt u wiinied by sxmbens m purvathboss,

t Gsomalse mass pevirslumg and HI satibody tivees: snthmetic mena smylass velues.

t Surgestive parvtitis.

cated a lack of significant damage to cells
of the parotid glands or pancreas.

Three of 18 children who received lot 138
level A Jervl Lvan vaccine and which was in
the twelfth chick embryo and chick embryo
cell culture passage excreted mumps virus

from their throats and four of these chil-
dren developed clinically apparent or sug-
gestive parotitis. This indicated that the A
level virus was not sufficiently attenuated
for purpose of routine vaccination. None of
the children who received lot 137 level B
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TABLE It Jervl Lvnn vaccine which was in the seven.
Szavw Auviass Varoeyon 18 Usivoceneeo  teenth chick embryo-chick embryo cell cul.
Coxrmows raos Tanus | ture passage excreted mumps virus orally
- and none developed clinically apparent
. Serem dmplaw Yeluas parotitis. The greater apparent virulence of
\,i:“h o 70 0 level A virus for man was consistent with
‘ ia “ da the higher titers of antibody which were
obtained compared with level B vaccine,
100 N e 18 viz, neutralization and HI antibodv titers
101 4 o :: of 1:19 and 1:18, respectively, for level A
:2 ‘: :: b compared with 1:11 and 1:12, respectively,
m S T for leve! B,
13 wooor o, e The oral temperatures noted in the chil-
e LA L dren during four different time periods fol-
ne o | oo Y lowing vaccination are summarized in
O e 1t Table III. Inspection of the data indicate
o8 e 10 no significant difference in maximal tem-
8 a 8 perature or in numbers of fever davs
i S8 B 4 among recipients of Jot 137 level B vaccine
e o m @ » compared with the unipoculated controls.
0 ! There was, however, a higher rate of fever
* Arithwetic mean. of 103°F (0) or greater during the 5- to
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18-day period among recipients of A level
lot 136 vaccine compared with lot 137 re-
cipients and controls, and this difference
may have been due to the greater virulence
of the level A lot 138 vaccine, since the vac
cine caused clinical parotitis in four pa-
tients, No other clinically significant find.
ings were observed.

Based on the results obtained, B level
Jeryl Lynn strain mumps virus vaccine was
selected for further study.

Study 2

Groups of children in the Merma Owens
Home who ranged in age from L to 20
years (average, 5 years) were given 1.0 ml
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* Tuelve received 1.0 mi and 17 received 0.3 wl of vaceine,

ot 0.5 ml of B leve! Jervl Lynn mumps virus
vaccine subcutaneouslv on August 13, 1965,
The conduct of the study was as described
for Study 1. Twelve children received 1 mi,
17 children received 0.5 ml, and 17 re-
mained as unvaccinated and seronegative
controls. Table IV shows that all vaccinated
individuals developed neutralizing anti-
body irrespective of volume of vaccine
given and this was not diminished sig-
nificantly in titer by 4% months following
the initial 28-dav sample of blood (total 3
months). The HI test proved less sensitive
than the neutralization test for detecting
antibody and a portion of the children
failed to reveal any HI antibodv response
at the lowest serum dilution tested (1:5). As
in Study 1, none of the children who re-
ceived B level vaccine developed parotitis
or excreted mumps virus and there was no

evidence for transmission of the infection to
susceptible children in intimate contact
with those who were vaccinated. Further,
as shown in Table V, there was no apparent
febrile response to the vaccine and none of
the vaccinated children showed aoy other
signiicant clinical manifestation which
could be related to the vaccine,

Sivdy 3

Sixty-three children who were initially
seronegative for mumps and who ranged in
age from 11 months to 12 years (average, 4
vears) were given B level Jeryl Lynn live
mumps virus vaccine at Lankenau Hospital
on March 18, 1966, with parental approval,
in viral doses of varying amounts :Kown in
Table V1. Children who initially displayed
mumps neutralizing antibody served as
controls. It is seen that all children de.
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Srepr 8. Trramioy o B Leves Jouve Lyux Srwaw Live Moo Yo Vacoixe Lor 187 i
Aours Smonpoative Caitorxs ros Sxaowooic Resroine
1V acoins® 1 Number of Persons with Netrofising ; f
Antidbody Titert Aflsr Voceination Tolel - C.M
L TCIDW No, @ G-34
D““'“!Dm;<z|x|z]sittu]u|ug ;
Undiluted | 91,700 | 0 | ¢ | 0 s {6 | v | s | o] e s
0= ' 0,000 R | t 1 4 T 1 0 1t s
1071 8,170 o o t t 2 ) t 1 " 10
10 1,000 e 1 t 1 t 1 ! 1 10 1
1w | $17 o o 2 ] % 1 ) 1 13 k]
Nunber of Persons with Hemapp-[nkibiting
Astibody Tiert Afior Vaceination
sjs|w|w|b|eo|mw|mw
Undiluted 81,700 4 i1 1 0 9 0 0 0 H 3
s 10,000 S 8 1 0 0 ] ] 0 12 4
1ot 3,170 3 [ ] 0 0 1] [} 0 [} 4
104 1,000 L 1 1 '] 9 1] 0 Q 10 4
ot 3% 3 [} t 0 0 1] '] 0 13 ]

* The in nitro coli culiure infectivity titer of the vaccice wax 10°44/1.0 ml

{ Expremed s reciprocal of serum dilution endpoint.
1 GM. = Geometric Mean Titer.

veloped neutralizing antibody following
mumps vaccine virus in amounts ranging
from 31,700 to as little as 317 50% tissue
culture infectious doses of virus. The dis-
tributions of titer values were roughly the
same, irrespective of virus dose. The lower
H! antibody titers were appasently due to a
lesser sensitivity of this test compared with
the neutralization test, and this has been a
consistent finding in all studies carried out
to date,

As noted in the other two studies, none of
the patients who received the B level vac-
cine developed parotitis or other signibicant
clinica! effect and the occurrence of fever
{see Table VII} among the vaccinated chil-
dren was not substantially different from
that observed in the controls who were ini-
tially immune to mumps and who did not
develap antibody.

COMMENT

The fndings in the tests indicated that
the passage level A of Jeryl Lynn strain Live
mumps virus vaccine still produced mild

parotitis in a small portion of children, and
most of the children who displayed evident
parotid involvement also showed transient
excretion of mumps virus. It was apparent
that the level A vaccine was not sufficiently
attenuated for routine immunpization and,
hence, level B vaccine wes employed in all
further studies.

The B level Jeryl Lynn strain vaccine
regularly induced mumps antibody in sus-
ceptible children and there was no indica-
tion of parotid swelling, virus excretion, fe.
brile or other clinical response, or spread of
infection to susceptible contacts. The oeu-
tralizing antibedy titers achieved following
vaceination were substantial and were well
retained for at least 7 months, As little as
317 50% tissue culture doses of B level vac-
cine virus were sufficient to evoke antibody
in all children tested.

As reported earlier,' the vaccine was dis-
pensed as a dried product which was
sufliciently stable on storage in the refriger-
ator and after rehydration to be practical
for routine use, Other papers™* of the pres-
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Norecord | ‘ 2 % S ' 3 | 2 i N 3

Yaccination was carried out on March 18, 1964,

ent scries record the findings in a controlled
study of B level Jervl Lynn mumps vaccice,
which included 1,394 children and which
was carried out during 1965 and 1968 in a
suburb of Philadelphia. A single dose of the
vaccine induced antibody in approximately
98% of more than 400 children who were
initially without mumps antibody. Further,
the vaccine showed 2 978 protective
eficacy in 200 vaccinated or control chil-
dren who were at risk to natural infection
in an epidemic of mumps which occurred in
the spring of 1966 in the community.
It was apparent that the B level Jeryl
Lyon strain live mumps virus vaccine is

safe and highly effective and shows great
promise as a routine measure for prevent-
ing mild as well as serious mumps virus in-
fections.

SUMMARY

Croups of children in institutions who
were ipitially without mumps antibody
were inoculated subcutaneously with
twelith chick embryo and chick embryvo cell
culture passage (level A) or seventeenth
passage (level B) Jeryl Lynn strain mumps
virus vaccine, All children developed
mumps antibody following inoculation of
cither strain, The level A vaccine, however,
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was insufficientlv attenuated for routine
immunization. since toughly 253 of the
vaccine recipients developed parotitls and
excreted mumps virus. Children who re-
ceived B level virus falled to develop fever
or parotitis or any other significant clinical
teaction to the vaccine and serum amylase
values were not significently altered.
Mumps neutralizing antibody persisted for
at least 7 months following vaccine B, the
longest period tested. A study among chil-
dren in & community showed that as little
as 317 50% tissue culture infectivity doses
of virus [n Jevel B vaccine {nduced neutrals
izing antibody in 100% of children vacci-
nated. The B level vaccine proved entirely
safe and highly effective in inducing pro-
tective antibody against mumps,
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Table D.1.  Bulk measles live virus vaccine, summary of results of analysis of . lots,
The full release protocols are given in Part IIC, page IIC.85,
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Table D.2a. Bulk mumps live virus vaccine, summary of results of analysis of lot -
The full release protocols are given in Part 1IC, page IC-92.
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Table D.2b. Bulk mumps live virus vaccine, summary of results of analysis of lot
B The full release protocols are given in Part IIC, page IIC-92.
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Table D.2¢. Bulk mumps live virus vaccine, summary of results of analysis of 1ot
-. The full release protocols are given in Part IIC, page I1C-92.
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Table D.2d, Bulk mumps live virus vaccine, summary of results of analysis of lot
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- The full release protocols are given in Part IIC, page [1C-92.
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Table D.2e. Bulk mumps live virus vaccine, summary of results of analysis of lot
I The full release protocols are given in Part IIC, page IIC-92.
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Table D.3.  Bulk rubella live virus vaccine, summary of resuls of analysis of . lots.
The full release protocols are given in Part IIC, page IIC.93,
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Table E.1.  Final measles, mumps and rubella live virus vaccine, summary of results of
analysis of [JJJJ lots. The full release protocols are given in Part IIE, page
IE-13
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SUMMARY OF PRODUCT CHARACTERISTICS

Type of application

The application is for the relicensing, under the implementation of Extension Directives
89/342 EEC and 89/381 EEC, of a product which is already licensed and on the market in the
member state where this application is made.

Composition.

The vaccine is a triple antigen containing (1) ATTENUVAX® (Measles Virus Vaccine, Live),
a more attenvated line of measles virus derived from Enders' attenuated Edmonston B strain
and grown in cell cultures of chick embryo; (2) MUMPSVAX® (Mumps Virus Vaccine,
Live), the Jery! Lynn (B level) strain of mumps virus grown in cell cultures of chick embryo,
and (3) MERUVAX®II (Rubella Virus Vaccine, Live), the Wistar RA27/3 strain of live
attenuated rubella virus grown in human diploid cell (W1 38) culture.

The reconstituted vaccine is for subcutaneous administration. When reconstituted as directed,
the dose for injection is 0.5 mL and contains not less than the equivalent of 1,000 TCID50
(tissue culture infectious doses) of the U.S. Reference Measles Virus; 20,000 TCIDS0 of the
U.S. Reference Mumps Virus; and 1,000 TCID50 of the U.S. Reference Rubella Virus. Each
dose contains approximately [Jij of neomycin. The product contains no preservative.
Sorbitol and hydrolyzed gelatin are added as stabilizers. -

Indications

For simultaneous immunization against measles, mumps and rubella in persons 15 months of
age and older.

Precautions

AB

Adequate treatment provisions, including adrenalin, should be available for immediate use should
an anaphylactic or anaphylactoid reaction occur. Due caution should be employed in
administration of M-M-R®II in persons with a history of cerebral injury, individual or family
histories of convulsions, or any other condition in which stress due to fever should be avoided.
The physician should be alert to the temperature elevations which may occur following
vaccination.  Children and young adults who are known o be infected with human
immunodeficiency viruses but without clinical manifestations of immunosuppression may be
vaccinated; however the vaccinees should be monitored closely for vaccinee-preventable diseases

because immunization may be less effective than for uninfected persons.

i
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e)

Vaccination should be deferred for at least 3 months following blood or plasma transfusions, or
administration of human immune serum globulin. Excretion of small amounts of the live
attenuated rubella virus from the nose or throat has occurred in the majority of susceptible
individuals 7-28 days after vaccination. There is no confirmed evidence to indicate that such virus
is transmitted to susceptible persons who are in contact with the vaccinated individuals.
Consequently, transmission through close personal contact, while accepted as a theoretical
possibility, is not regarded as a significant risk.

There are no reports of transmission of the live measles or mumps viruses from vaccinees to
susceptible contacts.

It has been reported that live attenuated measles, mumps and rubella virus vaccines given
individually may result in a temporary depression of tuberculin skin sensitivity. Therefore if a
tuberculin test is to be done, it should be administered either before or simultaneously with M-M-
R®IIL. Children under treatment for tuberculosis have not experienced exacerbation of the disease
when immunized with live measles virus vaccine; no studies have been reported to date of the
effect of live measles virus vaccines on untreated tuberculous children. As for any vaccine,
vaccination with M-M-R®1I may not result in seroconversion in 100% of susceptible persons
given the vaccine.

Pregnancy

Ammal reproduction studies have not been conducted with M-M-R®I. It is also not known
whether M-M-R®II can cause fetal harm when administered to a pregnant woman or can affect
reproduction capacity. Therefore the vaccine should not be administered to pregnant females;
furthermore, pregnancy should be avoided for three months following vaccination.

Nursing mothers.

It is not known whether measles or mumps vaccine virus is secreted in human milk. Recent
studies have shown that lactating post-partum women immunized with live attenuated rubella
vaccine may secrete the virus in breast milk and transmit it to breast-fed infants. In the infants
with serological evidence of rubella infection none exhibited severe disease, however, one
exhibited mild clinical illness typical of acquired rubella. Caution should be exercised when M-M-
R®II is administered to & nursing woman.

Marketing/post-marketing

M-M-R®II was first licensed in the United States of America on September 15, 1978, and is now
licensed in more than 30 countries, worldwide, During the period 1978 to 1992, over
doses of this vaccine have been supplied worldwide.

A16
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2. EXPERT REPORT

1.

1.2,

Introduction

Of the 3 childhood diseases measles, mumps, and rubella, measles carries the highest rate
of mortality. At least 1.6 million children die each year from measles [1]*. In the United
States, in the years preceding the introduction of specific vaccination (1963), 500 deaths
were attnbuted annually 1o measles [2]. The practice of vaccination in developed countries
brought about a sharp decrease in the incidence of these diseases.

The reduction in measles and mumps incidence which followed wide spread use of the
respective vaccines was paralicled by a reduction of over 99% in disease specific
morbidity and mortality and rates of complication including measles encephalitis, mumps
meningitis, orchitis and deafness.

The rubella epidemic occurring in the United States in the years preceding the widespread
usage of the vaccine (1964-65) was respousible for 20,000 cases of congenital rubella.
During 1979, the mumps virus was responsible for over 1000 hospitalizations in England,
primarnily from meningitis {3).

The prospect of the eradication of these 3 disecase has been made possible only by the
development of specific protective vaceines and the widespread usage of the vaccines.

Interest in a New Anti-Measles, Mumps, Rubella Vaccine and Presentation of the
Report

Licensure of the trivalent vaccine, M-M-R® 11 (*) the subject of this report, should permit
an in¢rease in the number of children vaccinated against measles, mumps, and rubella. &t
could contribute to lowering the incidence of these three diseases, widening the prospects
for their eventual eradication.

This report describes the chronology of the development of monovalent anti-measles,
mumps, rubella vaccines, and of bi- and trivalent vaccines. It details the clinical tests
conducted before and after market production of M-M-R® I vaccine. The analysis of
vaccine effectivencss and tolerability closes the report,

* Publications noted above and in following pages, will be found in Part IV, Book 4
** Registered Trademark of Merck & Co,, Inc.
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2. Development of Monovalent Anti-Measles, Mumps, Rubella Vaccines

2.8

2.b.

Measles

The measles virus was isolated for the first time in cell culture in 1954, this strain (Enders)
was utilized in the development of two vaccines approved in the United States of America
in 1963 an inactivated vaccine and an attenuated vaccine (Edmonston B strain). The
inactivated vaccine was abandoned in 1967 on account of its weak protective capacity and
because vaccinated children developed atypical cases of measles when exposed to the wild
virus. The attenuated vaccine was usually administered with gammaglobulin in order to
diminish the intensity of adverse post-vaccination reactions. Two other more-attenuated
live vaccines (Schwartz and Merck) were denved from the Edmonston B strain by
additional passages in cell culture, and were marketed in the United States in 1965 and
1968 respectively.

The further Edmonston B strain developed at the Merck Institute for Therapeutic Research
differs from the original Edmonston B strain in that it is passaged through cell culture at
The further attenuated Edmonston B strain was chosen for the monovalent anti-measles
vaccine, (ATTENUVAX®)approved in the United States on March 21, 1968 (*); this

strain constitutes the measles component of both the bivalent (*) and the trivalent vaccine
M-M-R®, and was maintained in M-M-R® I vaccine.

Mumps

The Jeryl Lynn strain was isolated by research workers at the Merck Institute for
Therapeutic Research from a throat culture taken on March 20, 1966 from a patient with
mumps. The strain was attenuated by . passes oa the amniotic membrane of an
embryonic egg and . passage in chicken cells in order to obtain the seed strain. The
strain utilized in making the vaccines undergoes several additional passes, The Jeryl Lynn
type B strain was chosen for the monovalent mumps vaccine (MUMPSVAX®), which was
approved in the United States December 28, 1967.  This strain constitutes the mumps
component of the bivalent vaccines and the trivalent vaccine (M-M-R® and M-M-R® I}

2.c. Rubella

The anti-rubella vaccine, derived from the HPV-77 Duck Embryo strain (HPV-77 DE),
was approved in the United States on June 9, 1969. This strain was used in M-M-R®
vaccine, but due to its poorer immunogenicity, it was replaced by the Wistar RA 2773
strain in the M-M-R® 1I combination.

(*) Live measles-mumps vaccing, live rubella-mumps vaccine (Merck & Co.)

A2
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The Wistar RA 27/3 strain was isolated in 1964 from a culture from a fetus infected by
rubella virus. After inoculation and an initial series of passages on human diploid cells at
low temperature, a second series of passages was completed to attenuate the strain, thus
constituting the base strain. [n the same manner as for the mumps strains, the strain
utilized in making the vaccines undergoes several additional passes. The Wistar RA 2773
strain has been licensed in the United States since September 18, 1978 as MERUVAX®
and is the only monovalent rubella vaccine available. This strain coastitutes the rubella
constituent of bivalent vaccines (*) and of the trivalent vaccine M-M-R® 1.

3. M-M-R® Trivalent Measles, Mumps, Rubella Vaccine

The first clinical trials conducted with the trivalent vaccine {4,5,6] combining the further
Edmonston B, Jeryl Lynn, and HPV-77 DE strains took place in 1967 and revealed the
. following characteristics;

3.2 Immunogenicity

The criteria for seroconversion were an anti-measles antibody titer: >1/5, an anti-mumps
titer: 21/1, and an anti-rubella titer: >1/3 by hemagglutination inhibition assay.

The result of the immunogenicity studies indicate that 93%-100% of the vaccinated
children in seven clinical trials (n=715) demonstrated seroconversion against measles.
These figures varied from 91% to 99% (mumps) and from 89% to 100% (rubeila) [Table
1°]){5]. The comparison between the immunogenicity the trivalent vaccine and that of the
three monovalent vaccines produced no evidence of a significant difference in the observed
immune responses, demonstrating the absence of any interference with the immune
response by any component of the combination vaccine [Table 2][5].

3.b. Tolerability

The frequency of fever occurring in the vaccinated population (n=228) in the 28 days
following the vaccination was greater than that observed in 3 non vaccinated, coatrol
population (n=106), nevertheless, the tolerability was acceptable. In a smaller study, at

. least 50% of the children reported no adverse reactions over the entire length of the study
[Table 3 and 4)[9).

J.c. Persistence of Antibodies after Vaccination

The persistence of antibodies was studied within a population vaccinated 3, §, and 7 years
previously with the trivalent vaccine and compared (o the antibody level measured 6 weeks
afler vaccination [7,8,9]. Seven and onc-half years afier vaccination, the anti-measies
antibody level was equivalent to the initial level, while the anti-rubelia and anti-mumps
antibody levels were greater than those observed following vaccination—presumably a
result of subclinical reinfections in the immune vaccinees [14].

(*) See Tables 1 to 14 following page 16 of this expert report.
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3.d.

This vanation over a course of time is similar to the variatioa of anti-measles, anti-mumgps,
and anti-rubella antibodies observed in the years following vaccination with each of the

monovalent vaccines. These comprehensive results supported the licensing of the M-M-R®
vaccine in the United States April 22, 1971.

Lower Immunogenicity of Anti-Rubella Vaccine (HPV-77 DE Strain)

However, other studies showed that a certain percentage of children vaceinated 4, §, and 6
years previously with cither the monovalent vaccine or the M-M-R® vaccine displayed a
lack of antibodies against rubella (36%), against measles (18%), and to a lesser extent
against mumps [Table 5}{10]. The rubella HPV-77 DE strain induced an immune
response quantitatively and qualitatively inferior to that observed during natural infections.
It did not brng about the appearance of secretory antibodies, and no anamnestic reaction
was observed afler revaccination, thus not allowing for maintenance of protectability levels
in postpubertal women. Finally, the poor tolerability profile of HPV-77 DE strain limited

its use [11]. These findings led the development of a more highly immunogenic and better
tolerated rubella strain,
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4. M-M-R® II Trivalent Measles, Mumps, Rubells Vaccine: Adoption of the RA 27/3
Rubella Virus Strain and Results of Clinical Tests Conducted before Introduction to the
Market

4.5, Choice of a New Rubella Vaccine Strain

The essential difference between M-M-R® and M-M-R® 1 vaccines arose from the:
introduction of the rubella Wistar RA27/3 strain to replace the HPV-77 DE strain. The
RA 2773 strain, isolated in 1964, cultivated on human diploid cells (WI-38), and
attenuated by successive passages, permits the production of a level of antibodies higher
than that cbserved with the HPV-77 DE strain, [Table 6]{11].

These results were confirmed or supplemented by other studies {12,13]. Furthermore, tests
which placed subjects vaccinated with various vaccings in contact with wild virus revealed
that the rate of infection was lower in the group vaccinated with RA 27/3 than in groups
vaccinated with other strains [14).

Finally, the persistence of antibodies, measured three years afler vaccination in 17
childsen, showed a reduction of the antibody concentration limited to two dilutions [11}.

4.b. Comparison of the Immunogenicity and the Tolerance of M-M-R® and M-M.R® II
Vaccines.

From 1975 to 1977, seven studies were conducted comparing the immunogenic properties
and the wlerability of different combinations of vaccine (*).

o Studies 442 and 443 were conducted to study the immunogenicity and the clinical
tolerability of M-M-R® vaccines in companson to monovalent RA 27/3 vaceine (Study

442 and 443) and bivalent containing RA 27/3 + Edmonston B measles strain (Study
442).

o Studies 453, 467 and 484 compared the immunogenicity of M-M-R® vaccines (with
the HPV.77 DE strain) and M-M-R® [I (with the RA 27/3 strain); in addition,
camparisons of monovalent vaccines and a placebo were carried out in Study 453.

+ Studies 511 and 513 compared the immunogenicity and the tolerance of different lots of
M-M-R® I1 vaccines.

* See study summaries 1 through 7 in Part IV, Clinical Documentation, Book 1, Section D
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Materials and Methods

All the studies were conducted with children less than 15 years of age (mean age ~2 years)
vaccinated by a single injection; a blood sampte was taken at the time of injection and then
6 to 8 weeks later. The critena for seroconversion were satisfied if the level of antibodies
for measles was >1/5, for mumps 21/1 or 1/2 (depending on the study), and for rubella
>1/2 by hemagglutination inhibition.

The tolerability profile of the vaccines was also assessed.
Results
Study 442 (oumber = 199 children):

The method of administration of the RA 27/3 strain ~ alone, in combination with the
measles strain, or with the measles plus mumps strains — did not diminish immunogenicity.
The measles constituent retains the same immunogenicity (>92% seroconversion) in any
combination. The tolerability of the monovalent vaccine is equivalent to the tolerability of
the two vaccine combinations.

Study 443 (number = 105 children)

This published [15] study confirmed the previous results in showing that the RA 27/3
strain, alone or in combination, induced yearly 100% seroconversion. Tolerability was
comparable to that observed in Study 442.

Study 459 (number=309 children):

The comparison of two monovalent rubella vaccines, triple combinations including on¢ or
another of them (M-M-R® and M-M-R® I[I), and monovalent measles and mumps
vaccines, shows that the combination of these different constituents caused no attenuation
of the immune response. In fact, the preliminary results (n=133) revealed no significant
difference between the levels of antibodies observed 6 weeks after the various vaccinations
[Tables 7}. The definitive resuits based on findings from 308 children {n=135) [Table 8)
were published [16) and confinned the absence of interaction between the differcat
constituents of the M-M-R® Il vaccine compared to the responses seen after individual
administration of these same constituents [Table 9].

Study 467 (number = 137 children) :

The levels of anti-rubella antibodies observed after vaccination with M-M-R® 11 vaccine
are greater than those observed after vaccination with the M-M-R® vaccine; the levels of
anti-measles antibodies are comparable.

Study #484 : (oumber = 155 children entered the study ) :

This study was conducted to compare responses to combined live measles-mumps-rubelia
virus vaccine containing either the HPV-77 DE or RA 27/3 strain as the rubella
component. Of the 77 children who were followed up, seroconversion was observed in
30/31 (98%) of children receiving HPV-77 DE vaccine and in 47/47 (100%) of children
receiving RA 27/3 vaccine.
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Study 511 (number = 150 children) and Study 513 {(oumber = 175 children);

Studies 511 and 513 demonstrated a sustained high level of seroconversion (80%-100%)
against the 3 antigen constituents resulting from 3 different lots of vaccine. There was no
evidence of significant difference in immunogenicity between the lots. The tolerability was
acceptable for all lots utilized; as these tests are based on findings from a large number of
children (325) and from 3 different lots of vaccines. Tolerability will be discussed in detail
in the section on tolerability (TV B.6)

Analysis of these 7 studies showed that the mean rate of seroconversion, calculated from
results of 864 vaccinated children, were 95% for measles, 96% for mumps, and 99% for
rubella [Table 10] [15].

These results justified the modification of the composition of the vaccine (substituting RA
2713 strain in place of HPY-77-DE strain, retaining the other strains), which was licensed
in the United States September 15, 1978, The market production of all vaccines - mono-,
bi-, or trivalent — containing the HPV-77-DE strain was halted in favor of the monovalent
RA 2713 strain or bivalent vaccines combining this strain with others; M-M-R® was no
longer available after this date and was replaced by the M-M-R® Il vaccine containing
the RA 27/3 component.

5. M-M-R® Il Trivalent Measles, Mumps, Rubeila Vaccine; Studies Conducted after
intraduction onto the Market

Since the introduction to the market of MMR® [ vaccine, numerous studies have added to
the earlier findings; these studies deal with the immunogenicity, indications and usage in
special cases, vaccine effectiveness, and the causes of vaccine failure observed since
introduction to the market. Lastly, of tolerability of the vaccine has been significantly
expanded by the analysis of adverse experience report based on the utilization of tens of
mitlions of doses.

S.a. Studies on the Immunogenicity and Tolerability of M-M-R® Il Vaccine

s Seven studies were conducted in different countries between 1980 and 1985; these
studies reported equivalent rates of seroconversion [Table 11){17].

« The high level of tolerability of the vaccine was verified in studies utilizing 4 different
lots of vaccine {18].

S.b. Persistence of Antibodies after Vaccination

The persistence of antibodies 2 years afier vaccination in 19 children was comparable to
that observed with the M-M-R® vaccine {15]. From this similarity, on¢ can extrapolatz
that the persistence of antibodies beyond this 2-year period would be equivalent to that
already observed after vaccination with the M-M-R® vaccine.

S.c. Influence of Age on the Immune Respouse to the Vaccine

The rate of seroconversion against the different antigens varies with the specific antigen
and with the age of the subject. The measles and rubella vaccines are more immunogenic
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in 15 month-old children than they are in 12-mouth-olds [19], more importantly, the
pereentage of vaccinated children having post vaccination antibody levels <1/4 increases
sharply if the vaccination is done before the age of 12 months [20).

5.d. Importance of Reimmunization with the Anti-Measles Vaccine for Children Vaccinated
before the Age of 15 Months

There appears to be an anamnestic response when a second injection of anti-measles
vaccine is given to 15 month-old children who were first vaccinated at the age of 9 months
(21] since there is no IgM respoase and there is a sharp anamnestic type of increase in the
level of antibodies after the second injection. The magnitude of the immune response
observed afler reimmunization is not affected by the age (7-12 months) at which the initial
injection was administered [22].

S.e. Effect of the Simultancous Administration of the M-M-R® II Vaccine with the
Diphtheria, Tetanus, Pertussis and Oral Poliovirus Vaccines

As reported by Deforest et ai., [23] the safety and efficacy of simultaneous administration
of measles-mumps-rubella (M-M-R® II), diphtheria-tetanus-pertussis (DTP) and trivalent
oral poliovirus (OPV) vaccines in a test group of 405 children were compared with the
safety and efficacy of sequential administration of the same vaccines in a control group of
410 children given M-M-R® II followed by booster doses of DTP and OPV 2 mionths
later. The study was double blind and placebo controlled with respect to DTP and OPV.
Seroconversion rates to measles, mumps and rubella exceeded 96% in both groups.
Geometric mean titers to measies (P = 0.05) and rubella (P = 0.004) were higher in the test
group and titers of antibodies to the other seven antigens were similar in both groups.
Clinical reaction data were analyzed in 248 of 405 test children and 249 of 410 control
children. The rates of serious vaccine-associated reactions were low and similar in the two
groups. Some minor side effects were reported more frequently in the test group, but these
differences were judged to be related to study design rather than to differences in the safety
of the two vaccine schedules. The results indicate that the safety and serologic efficacy of
administering M-M-R® 11 simultancously with reinforcing doses of DTP and QPV in the
second year of life is equivalent to the safety and efficacy observed after administering
these antigens separately. {Table 13] (23].
5L Vaccination of Children with Allergies

Since the measles and mumps constituents of the vaccine are derived from chicken egg cell
cultures, there is a risk that an immediate hypersensitive reaction could be provoked in
subjects having a history of anaphylactic reactions to egg proteins. It is recommended that
the vaccine be administered to this type of patient only after administering cutaneous tests
using the diluted vaccine {24]. Several clinical studies confirmed the nature of the
response in the cutancous tests [24,25,26]). The utility of cutaneous tests was also verified
in cases involving subjects with alopic allergies, subjects with asthma, and subjects with
prior cow's milk allergy or history of anaphylaxis after vaccination (27).
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S.g. Vaccination and Pregnancy

Since the RA 2773 strain was approved in the United States in 1974, there bave becn 635
reported cases in which women were vaccinated with the RA 2773 strain in the three
months preceding pregnancy of in the weeks following conception. The baby's condition at
birth was documented; noae of the 522 live births had any abonormalities compatible with
congenital rubella syndrome; 20 cases ended in abortion or premature birth; 54 therapeutic
abortions were reported; and 42 cases were not documented [Table 14] [28]. The risk of
congenital rubella syndrome over the duration of this study was 0%, in comparison to a
risk of 20% in a non immunized population having rubella during the first timester of
pregnancy.

5h. Protective Efficacy of M-M-R® II Vaccine

The protective efficacy of the vaccine must be judged essentially on the protection it
induces against the disease in consideration. It can be assessed by the measure of
incidence of this disease on a national level as a result of requirement of reporting of new
cases with the health authorities. The prolection can also be estimated by the measure of
its effectiveness during an epidemic.

Measles

In the United States, the incidence of measles has diminished by 99.8% from 1950-1962
(the period preceding the introduction of the first measles vaccine) to 1983, Duning this
time the number of cases reported annually declined from 315 per 100,000 persoas to 0.6
per 100,000 persons [2). The number of related deaths and cases of acute encephalits
have similarly declined [2]. The number of cases of subacute sclerosing panencephalitis
gradually declined almost to zero beginning several years later (2], The vaccine
effectiveness observed during an epidemic remained high in children vaccinated at the age
of 15 months or older [29].

During the period 1963-1982, 18.9 million doses of vaccine containing Edmoaston B
strain and 117.7 million doses of vaccine containing the more attenuated measles virus
(ATTENUVAX®) were distnibuted in the United States Note that ATTENUVAX® has
been the only monovalent measles vaccine available in the United States since 1976.

In Sweden, a double vaccination schedule with M-M-R® 11 (first dose at 18 months,
booster at age 12) was introduced in 1982. The annual incidence of measles fell
accordingly from 76 cases per 100,000 persons in 1982 to 1.2 cases per 100,000 in 1988
[30]. This decrease must be attributed to the M-M-R® I vaccine (known as VIRIVAC®
in Sweden), as it has been the only anti-measles, mumps, rubella vaccine available there
since 1982

In Finland, a double vaccination with the M-M-R® Il vaccine permitted a 93% decrease in
the number of measles cases between 1982 and 1985 [31). In this country as well, the
only anti-measles, mumps, rubella vaccine is the M-M-R® II vaccine.
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Mumps

The Jeryt Lynn strain of the M-M-R® 1l vaccine caused a sharp decrease in the sumber of
many cases reported in the United States [32], Sweden [30], and Finland. Furthermore,

analysis of two epidemics [33-34] occurring within selected communities demonstrated the
high levet of protection offered by the vaccine 75% (34). Neither the formulation of the

vaccine (monovalent or trivalent), the age of the subject at the time of vaccination, nor the

year or month of vaccination had any negative influence on the reduction of discase in this

population (33).

Rubella

In the United States, cases of rubclla decreased by 98% from 1966-68 to 1990; this
decrease began following the introduction of rubelia vaccination. The incidence of
congenital rubella syndrome experienced a similar decline. The introduction of rubella
vaccine appeared to check the epidemics which has been commonplace in this century [34].
In Sweden and Finland, the utilization of the trivalent vaccine permitted a sharp reduction in
the cases of rubella. In the latter country, the incidence of the discase decreased by 87%
from 1982 to (985 {31].

Change in the number of cases of viral encephalitis after the widespread usage of the
vaccination.

The decrease in the number of registered cases of acute encephalitis linked to the three
viruses constitutes another means of judging the cffectiveness of the vaccine; using this
measure it was observed that the disappearance of cases of acute encephalitis attributable
to the three viruses occurred rapidly after the introduction of the trivalent vaccine

Failure of Vaccination

Causes of apparent vaccination failures during the recent recrudescence in the measles
incidence in the United States has been studied {36]. Most cases (71.3%) occurred in non-
vaccinated subjects, whereas 28.6% of the cases were subjects vaccinated with a live
measles vaccine before age 1. These failures can be explained by the vaccine's lack of
immunogenicity when given to children young enough to have detected persistent matemal
antibodies which can block successful vaccination. Analyses of cases occurring in
vaccinees compared to controls revealed a number of risk factors for vaccioe failure:
vaccination before the age of 15 months and vaccination before March 1, 1979 (42). The
correlation between the occurrence of vaccine failures and vaccination at too early an age
(<15 months) was verified in other studies [37,38,39,40,41]. Serclogical analysis in
vaccinated subjects at the time of an epidemic showed a differentiation between primary
vaccine failure (appearance of type IgM antibodies at the time of measles, demonstrating

the absence of initial post-vaccination seroconversion) and secondary failures (exclusive
seroconversion of type IgG afier clinical measles, indicating an earlier post-vaccination
seroconversion), the primary failures appeared more commonly than the secondary failures
and were associated with more severe clinical symptoms [42).
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8.j. Development of Schedules for Vaccination

Taking into account the difficulty of assuring protection for an entire population exposed
o only a single injection of vaccine, various authorities in charge of establishing
vaccination schedules have proposed a second injection of the meastes, mumps, rubelia
vaccine in order to seroconvert any individual with primary vaccine failure and to boost
immunity in those with waned titers. In the United States, the Advisory Commitiee For
Immunization Practices (ACIP) recommends that the first injection be given after 15
months of age with the second given between ages 4 and 6 years [43]. The American
Academy of Pediatrics recommends that the booster be given between ages 11 years and
12 years of age [44]. As noted above, Sweden recommends that the second injection be

given at the age of 12 years, while in Finland the recommended age for the booster is 6
years of age [45,31].
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6. M-M-R® II Trivalent Measles, Mumps, Rubella Vaccine: Tolerability Study

The analysis of tolerability was based ou adverse reactions:

» observed during clinical studies conducted before introduction o the market,

» and made known to Merck & Co., after introduction of the vaccine to the market.
6.2. Adverse Reactions Occurring During Studies Conducted Before Market Production

The tolerability of the M-M-R® II vaccine was studied in the course of 7 clinical studies
conducted before placing it on the market. Adverse reactions occurring i the 42 days
following vaccination during Studies 511 and 513 conducted with three different lots of
vaccines in 325 children are summarized below:

Results

Qccurrence otIPost-Vaccination Febrile Reaction

Less than half of the vaccinated children had a temperature >37.2°C during the
observation period. The occurrence of febrile reaction was not affected by the presence
nor the absence of specific antibodies at the time of vaccination, nor by the lot of vaccine
utilized. The number of children having a temperature >37.2°C reaches its maximum
between the Sth and 12th days following the vaccination as is expected with the
monovalent iive measles vaccine.

Occurrence of Local and General Symptoms

Local reactions are occurring in 7.3% of cases and are chiefly transient and mild. The
general adverse reactions reported most frequently are irritability (2%-23.1% according to
the lot of vaccine and the time period includes upper respiratory tract infection (9.1% to
34.5%) or gastroenteritis (3% to 30.3%). Morbilliform-type rashes occur in 1.8%11.4%
of patients between the 5th and 12th day after vaccination,

The vaccine is generally well-tolerated; the adverse reactions expected between the Sth and
12th day are infrequent and well-tolerated. In addition, the cases of upper respiratory tract
infection and gastroenteritis may also have been provoked by intercurrent bacteriat or viral
infections which occur frequently at that age. The loag period of observation (42 days) no
doubt increased this phenomenon.

6.b.  Adverse Reactions occurring afier introduction to the market

in August 1992, an internal analysis was conducted on the worldwide rates of spontancous
adverse experience reporting to Merck & Co., since first introduction of the trivalent
vaccine, M-M-R® II on to the market in 1978, The result of this review is given in Part
TV, Book 2.

Approximately [JJJJ I doses of M-M-R® 1T vaccine have been sold in the domestic
and international markets as of August 31, 1992, It is estimated that about [
doses have been administered.

A16
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The conclusians from this analysis are:

An cvaluation of adverse experiences reported to Merck & Co., Inc. indicates that M-M-
R® [I is generally well tolerated with few serious vaccine-related adverse experiences
reported, considering the vast number of doses sold.

Only six adverse events had spontancous, volumary reporting rates of greater than one
case per mullion doses administered. These adverse events include rash (4.32), fever
(3.95), systemic reaction {1.28) and febrile convulsioas (1.03). Misuse (3.95) and lack of
response (3.13) were also reported at a rate greater than one case per million doses
distributed.

The total crude rate of reported occurrence of encephalitis and meningitis and meningitis
adverse events report after M-M-R® 11 is 1.1 per million doses administered. This
reporting rate includes reported cases and possible cases based on 2 review of reported
selective neurologic adverse events.

The rate of reported deaths is 0.3 per million doses administered. The four most commoa
causes of death were encephalitis (B), unknown cause (8), Sudden Infant Death Syndrome
(5), bacterial infection (4).

Abstracts from all publications received duning the reporting peniod are provided as an Annotated
Bibliography for M-M-R® I in Part IV, Book 3.

7. Countries in Which the M-M-R® I Vaccine is Marketed (*)

M-M-R® Il vaccine is authorized for marketing in over 30 countries (including 11 members of
the European Community) and is marketed under name M-M-R® I or under another
commercial name.

(*) Please see page 16
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8. Conclusions and Recommendations

Conclusions:

1.

M-M-R® I vaccine is a trivalent vaccine intended to protect against measles, mumps, and
rubella; it is composed of the Merck further attenuated line of the Edmonstan B strain
(measles), the Jeryl Lynn {mumps) strain, and the RA 27/3 (rubella) strain.

The comparisoa of M-M-R® and M-M-R® II vaccines and cach of the individual
vaccines demonstrates that M-M-R® 11 is as immunogenic for measles and mumps as M-
M-R® vaccine and the monovalent vaccines. The introduction of the RA 2773 strain
permits M-M-R® I vaccine to induce the appearance of higher levels of antibodies against
rubclla virus than those measured after vaccination with M-M-R® vaccine.

The practical conditions for the use of M-M-R® II vaccine (combination with other
approved vaccines) are known and permit such usage

The vaccine is highly effective. Studies conducted during cpidemics of measles and
mumps show that the protective ¢fficacy of M-M-R® I1 is high. Furthermore, M-M-R®
I has brought about a very sharp decrease in the incidence of these three diseases in
countries where the level of vaccination is high. Eradication of these three diseases is thus
conceivable; the decrease of the incidence of the diseases in the United States, Sweden, and
Finland is solely attributable to M-M-R® 0 since M-M-R® 1l is the only meases,
mumps, rubclla vaccine available in these countries.

The increase of the incidence of measles during the 1980s is first of all linked to a
remaining group of non vaccinated children, to vaccination at too carty an age, and finally,
to the existence of children who do not respond well to vaccines.

In order to increase the percentage of persons vaccinated, various countries are proposing
to add a booster injection in addition to the initial injection in the vaccination schedule.
Thus booster injection should be administered before 12 years of age.

The vaccine is well-tolerated and the reported adverse reactions are rare in light of the
f doses already administered.

A16



15

M-M-R®!{, Measles, Mumps and Rubella Vaccine
Part IV, Documentation on Clinica! Studies

Recommendations:

M-M-R® I vaccine is indicated for simultaneous immunization against measles, mumps,
and rubella. The proposed schedule for administration should take into account the
national schedule for vaccination in preseat use and the knowledge available from the
analysis of vaccination failures.

Vaccination consists of one injection of M-M-R® II vaccine given afier the age of 12
months. '

However:

It is advised that the vaccination of children with low exposure (for example, children not
living in a closed community) be deferred until the age of 15 months, as children
vaccinated at 15 months have a lower risk of vaccine failure,

The vaccine may be administered simultancously with diphtheria, tetanus, pertussis, DTP
and oral poliovirus vaccines by injecting at 2 separate sites.

Children vaceinated with the monovalent measles vaccine between the ages of 9 and (2
months should reccive an injection of the M-M-R® [T vaccine at the age of 15 months.
Children imtially vaccinated with the trivalent measles, mumps, rubelfa vaccine between
the ages of 12 and 15 months should be reimmunized by 12 years of age.

Merck Research Laboratories

March 26, 1993
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M-M-R®Il - Worldwide Marketing Authorizations

Country

Australia
Austria
Bahrain
Belgium
Braxn!
Canada
Chile
Colombia
Costa Rica
Denmark
Ecuador
Egypt
Finland
Germany
Greece
Hong Kong
India
Indonesia
Ireland
Israel
Luxembourg
Netherlands
New Zealand
Norway
Philippines
Saudi Arabia
Spain
Sweden
Switzerland
Thailand

United Kingdom

United States
Venezuela

Original

Registration date Registration No.

Feb 91989

Nov 30 1986
Feb 11934
Mar 31980
May 71979
Jun 27 1980
Nov 24 1982
Feb 8 1979
Mar 26 1986
Sep 30 1985
Oct 28 1979
Aug 1982
Jan 29 1980
Jan 15 1982
Oct 27 1978
Feb 26 1983
Jun 01 1992
May 8 1984
Dec 27 1989
Jul 31984
Oct 16 1981
May 17 1990
May 1992
Jun 301979
Apr 41987
Oct 28 1983
Feb 51982
Aug 91979
Jun 5 1980
Sep 11987
Sep 15 1978
Mar 23 1981

88/6103

494/86

9221S 108 F 17
1306/80
9427-M18-299
1958779
005871
1005-BY-4070

14.511-1

16280

No approval system
10.485
AG6A/14391/81/E .63
HK-01891
12-32/78-BC

DKI9263600444A1

PA 353972

483/91/0572097
57738-Bt

BR40-79-5
7120/85

3.162

9757

268719
39372523
PLAO25/0078
Ref: 77-303
P.B. 675
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Merck Research Laboratories
Name of Product: M-M-R® 11
Active ingredients: Measles, mumps, rubella vaccine, live

Summary of Clinical Studies
Clinical Documeptation, Book 1
Comparison of mono- b- and trivalent vaccines
containing RA 27/3 or HPV-77 DE rubelia strain

Summary of Clinical Tests of Combined Live

Measles-Mumps-Rubella (RA 27/3) Virua Vaccine ATD
Antibody Responses among Triple Seronegatives
} Measles Mumps RA 227/3 Rubells
Age No. Conv./ No. Conv./ No. Coav./
r Mean No. No. Seroneg. No. Seroneg. No. Seroneg.
Range | (Yrs.)| vacc. () GMT (z) GMT (x) '| oot | met.
10m- 7y 3.7 199 23/23 (100) 99 | 22723 (96) 7 23/23 (100) | 149 1
llm- 8y 1.7 105 65/69 (94) 56 66/69 (96) 8 69769 (100)}| 133 2
lém- &y 1.5 59 13/14 (93) 62 13/14 (93) 12 14/14 (100) | 269 3
1lm- 7y 1.9 137 55/58  (95) 71 57/58 (98) 7 58/58 (100) | 146 4
13m-15y 39 L)
8=-1ly 3.3 50 §/11 (82) 20 10/11 (91) 5 11/12 (100) | 226 ]
1lm- 7y 3.3 50 /5 (80) 25 1 4/s (80) 11 5/5 (100) | 169
Ilm-1i1ly b.2 50 2/2 (100) 28 2/2 {(100) 8 2/2 (100) | 256
12m~ 7y 1.6 58 30/32 (94) 74 | 30/32 (94) 16 32/32 (100) | 250 7
12e- 4y 1.6 58 35/36 (97) 72 } 35/36 (97) 23 35/36 (97) } 307
llm= 4y 1.5 s9 | 33734 (97) 66 | 33734 (97) 27 33734 (57) § 236
Totale 864 -269/284 (95) 63 j272/284 (96) 11 | 282/284 (99)] 179
8/1/18

‘his table conatins the same information as Table 10, referred to on page 7 of the expert report. and summarizes the clinical study
rogram conducted between 1975 and 1978
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TABLE t
Serologic Responsa in Triple Seronegativa Children Given Four Lots of Trivalent Vaccine
Antibedy Respsnses
o Mnsl,. (HD Mumps (Neul} umu- (KD N
th:{m '_Ccmrgnlon ﬂlu 'C_thfulu mu - Comnhn "i"
Lecntien Ne. " Rate %  Rangs QM  Rste ‘Rangs GM Rate o« Mengs GM
Pliot study )

Havertown-Springfleid

Field studies
Suburbsan Philadeiphia

30/% 100 5320 32 29/30 <184 €3 20/30 100 8296 X8

<164 7.9 73/82 @ <8512 M4

74782 $0 <5540 544 30/82

-k 3*1

Suburban Fhiladeiphis 3/ <5.640 ; 78/ <1-84 : YY1 < iy
Suburban Pniladeiphis 69770 ¥ <52.368 738 6¥/1G <igs &4 8&776 ¥4 <2358 a4
T Coata Rica-3an Salvador 1497158 ¢ <sazo FEN! xuuss <i64 &3 14%/1%% 3¢ <128 337
i Gosias Rica-3an Ssivader 3071s <iTI ¥Y 1357148 34 <hiié 13§ |
Costa Kice-3an Seivador 5713 <4- s‘r"?omui"n—': 8T ST 1a3/13Y o1 <#258 19§ |
7’:::' o €84/713 96 <4500 383 E30/715 98 <1128 68 SJO/TIS %4 <8512 2.8

*H1 signifies hemaggivtination-inhibition test: neut, naulrallzation test; GM, gesmaetrie mesn ther.

from J.Stokes er al. J. Am. Med. Assoc. 2/8 (1):57-61,1971 {5]




TABLE 2

Antibody Responses Amoag Initially Ssronegative Children Vaccinated
With Trivalent Compared With Monovalant Vaccines
Lavel of Antih.‘, Respense®
. Yascinotes “ Maasies (MD Mumpe (Nowd) Rubella N
o (= —3 —=3 -~ — [T —
N“.." Vaesine Ne. Age Range A‘::,.;r Rﬁ ady I% QuMT Rangs oMT
— 3% Comblined messiee 3 T melyr 13 5 %5.] (1%} IBFD) 1 98 [ % V¥ <3 ]
mumps-rubalis
M ¥ Merstan messies 3 | - Il medyr 3.2 20840 [ -V
738 Jaryl Lynn mumepe 2% atyr 43 1358 [ %)
ST Rubsiia 1 | § gy~ TS SR &% |
(HVAY? 4 8 Ouel)

*GMT algnifies rociprecst of geametria mean antibedy titer; Hi, hemagghnination-Inhibition; Anut, serum Nouiralization.

from J.Stokes ef al. J. Am. Med. Assoc. 218 (1):57-61,1971 [5]
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TABLE 3

Misceliansous Complaints After Yaccination
Amonrg 30 Children (Pliot Study)
Dsys Feilawing Vaccination,
Ne. 1)
Complsint "14 : 12, 1318 1928
Dppor respirstery takny v a0 LGS ;) 3000
tract Hinese o
- Ouds 4% |
= Gastroenteriths —103) 2 &y
" Rash (hest and Y% ]) 2D b X1 %5 oy
dlapor
ireRablitty FY{ %) ~3({10.9) L X%}
" Yesthing - 287y . 105
HNo compliaint IFEsH 15 (30.0) 0 BEY

from J.Stokes er al. J. Am. Med. Assoc. 2/8 (1):57-61,1971 [5)




TABLE 4

Occurrance of Fever at Critical
Time Pariod (Dsys 5-12) Among Yaccinsted Children and Controls®
Mazimum Yaccinsiag Children (228) Coalrol Childesn {106)
Yﬂn&nm -~ 2 g . - A “~
<3 F io¥ 13 . 57 L1 ¥ ]
?2-1009 F (13 mns 1 73
10%-1029 F 26 11.7 3 3.1
103- 1040 F L 27 d b 1.0
0%24~40.8 O ' .
Not takan 3

mmm of trivelenmt vaccine used In suburben Philadsiphia.

from J.Stokes et al. J. Am. Mcd. Assoc. 218(1):57-61,1971 (5}




TABLE 5
immune $tatus of Vaccinees at Foltow-up ]
G Fostvaccination
Subjects With Time Yasted,
Serum Antibodies o
Subljects o A _— = 2 <
Yaccing Teostod Pressm® Absont (%) Range Maan Oledian
Rubeda 189 109 38 (318) 0.3-9 4.7 a5
Massies 164 137 31 (18) 1-14 4.5 $9
Mumis 14 128 13(9) 0.7-8 45 40
"Aubeiia hemeggiutinaton-dnhibiting (M1} titer 8. measies Hi liler 2. MuUMPS HeUlrsiIng bles

2.

From Balfour ef al., Am. J. Dis. Child. /32:573-577, 1978 {10}




TABLE 6

Compisemant-Fixation Responses to Rubella Vaccines
Parcent Gesmstrie Qesmatrie
Sarscan- Masn Mean Titer af
Vaceing varting® Titer Seraconverterst
HPV.77.DE 73 3.3 4.2 (16)
RAZT/3 subcutansousty 100 &0 8.0 (27}
RA271] intranesslly 91 [ X 8.0 (22)

*Eight weeks immunization.
tNumber in parentheses is number of serocoavertan.

1t measured by complement fixation

From Plotkin ef al., J. Am. Med. Assoc. 225 (6):585-590, 1973 [11]




TABLE ?

Seroconversions snd Ceometric Mesn Titers for Children
Who Were Initielly Seronegetive Prior to Vaccinstion (Study £#459)

Age Heaslen Mumps Rubelle
Vaccine Range Mean No. Conv./Total (CMT) No. Canv./Totel (GHY)} No. Conv./Total (CMT)
ATTENUVAX 1ém - 3y 1.3 6/6 (90)
MMPSVAX lém - &y 1.7 11712 (12} .
RUBELLA (HPV-2T7) lim - 2y 1.4 8/7 (9%)
RUBELLA (RA 27/3)  lém ~ 4y 1.6 - 11711 (199)
#-M-R (HPV-77) 4m - Ay 1.8 20/20 (17) 20/20 (14) 20/20 (111)
H-H-R (RA 22/3) LAm - Ay 1.6 13714 (62) 13714 (17) 147148 (269)

Ststistical nonparsmetric compmrison shows no suppression of post-vaccinstion antibody titer of eny component
vhen sdainistersd fn combined form with rubellas RA 27/3 or HPV-]7,

&720/78

from Summary of Clinical investigative Studies, Ref. 3, Study #459, Table 1. (Section D, Clinical Documentation, Book 13




TABLE 8

DEVELOPMENT OF ANTIBODY IN INITIALLY SERONEGATIVE CHILDREN SIX WEEKS FOLLOWING ADMINISTRATION OF PLACEZBO OR VACCINE

MEASLES MUMPS RUBELLA
Placeba/vaccine No. Paired Sern *%* GMTt % GMT % GMT
PLACEBO 23 0 - s 6 0 -
MEASLES 2] 100 82 - — -— _—
MUMFS 33 — — 92 19 o _
RUBELLA HPY-77-DE-$ 0 — - - o 95 2963
MEASLES-MUMPS-RUBELLA (HPV-77 : DE-5) 83 99 77 89 153 99 1443
RA 27/3 RUBELLA 33 — — — —_ 100 306
MEASLES-MUMPS-RUBELLA (RA 27/3) 91 96 89 90 g 100 301

from Lerman ef ol Pediatr, 68 (1):18-22, 1988{16)
* : percent of those who develop a detectable antibody
1 : geometric mean liter of those who became seropositive
3 : p < 0,03 for mumpa GMTs with measics-mumps-rubella (HPV-77:DE-3) vs measies-mumps-rubelia (RA 27/3)
and for rubella GMTs with HPV-77:DE-5 rubclla vs measles-mumps-rubelta (HPV-77:DE-5)




TABLE 9

PROPORTION (%) OF CHILDREN WHO EXPERIENCED SYMPTOMS AND SIGNS DURING SIX WEEKS FOLLOWING ADMINISTRATION OF PLACEBO OR

Placebol/vaccine

PLACEBO
MEASLES
MUMPS

RUBELLA HPV-77-DE-5

MEASLES-MUMPS-
RUBELLA (HPV-77 : DE-5)

RUBELLA RA 27/3

MEASLES-MUMPS-
RUBELLA (RA 27/3)

42
43

41

47

142

46

141

Local
Reaclion®

14

24

28

13

22

VACCINE
FEVER (°F )
101-102.9 °F 103-104.9 °F
o
s
7
6
-3
4

24

25

* : pain, redness, or swelling at the injection site on days 0 10 4
t : non-specific erythematous maculopapular rash involving two or more areas of the body

74
79

63

66

68

67

Respiratory Rasht
Symptoms

12

13

1t

20

Sore
Eyes

14

19

17

17

16

Joint
Symptoms

0.7

0.7




TABLE 10

Summary of Clinical Teots of Combined Live
Heswles-Humps-Rubells (RA 27/3) Virus Vaccine

A12

Antibody Responses among Triplas Seronegstives
i Measliean Mumsps RA 27/] Rubella
Age Ko. Conv./ No. Conv./ Mo. Conv./
Study Lot Mean Ho. | No. Seroneg. Ho. Beroneg. Ko. Seroneg.
No. lovagtigator | Mo. Range {Yrs.)| Vace. (2) T (x) QAT (%) T ] Ref.
442 Villerejos 10m~ 7y 3.7 199 23/23 (100} 99 22723 (96) 23723 {100) | 149 1
443 Weibel 1lm- By 1. 105 65/69 (9¢) 56 66/69 (96) L] 69/69 (10D)} 133 2
439 Lermsn lém~ &y 39 13/14 {(93) 62 13714 (93) 17 14/3:4 (100) | 269 k)
462 Waibel tim- 7y k. 137 55758 (85) 71 57/58 (94) 7 58/58 (100) | 1A¢ 4
434 Cecshon 1Im~15y 39 3
511 Villarejos BSa~lly 30 $/11 (82) 20 10/11 (91) s 11/11 (100) | 226 [ 1
lla~ 7y 50 4/5 (80) 25 | A/S (80} 11 3/3 (100) | 169
1lm~13y 30 2/2 (100) 28 272 (100) 8 2/2 (100) | 256
31) Heibel 12a- 7y o S8 30/312 {94) 74 30/32 (94) 16 32/32 Qoo 230 7
12a- 4y & 38 35736 (97) 12 35/236 97) 23 35/36 (97) ] 107
1lm— A4y 1.5 39 33/34 (97} 66 33/34 (27) 27 33/34 (97)1 256
Totals 564 | 269/284 (95) 63 1272/204 (96) 11 | 2827284 (99) ] 179
8/1/18

from Summary of Clinical lnvestigative Studics, (Section D, Clinical Documentation, Book 1)




TABLE 11

Raie of seraconversion in studies on combined, (rivalent measies-mumps—rubella vaccine

HE = hacmagglutinauon inhubition, NI = ncuiralisation test. KIG » hacmolys o gel. IMM = immunolluorescent assay .
ind. smm = indirect immunofluorescent assay. HAJ » microhaemagglutinacion inhibitzoa assay. EHl s enhanced

haemagglutination inhibitton. ELISA = eazyme-linked immuncsorbent assay

Seroconversion in St for

Measies Mumps Rubella

Test- Test- Test-
Author Year % meihod * method % method
Weibel 1980 93 Hi 9% NT 59 H1
Lerman 1981 % Hl 0 ind. imm 100 Hi
Bou.mcf 1992 90100 HIG 90- 10 I:er 90100 HIG Saie COMPOs
Christenson 1963 2 HI 9 HIG 9% HIG nents as
Bottiger 1983 2 HIG 50 HIG 100 HIG | WMRH
Vesikan 1934 100 HI 94 EHI 100 HI
Just {983 98 Hi 100 M M 100 Hi
Weibel 1960 © Persist. 2] Persist. NT Persist. H1
Baifour 1978 ? Hi ? NT ¥ Hi
Khanjansthiu 978 B Hi <40 Hl <40 Hil
Buynak 1969 100 Hi 93 NT 100 Hi L Onher MMR
Stokes 1978 % H) 93 NT o4 Hi
[sozaki 1982 98 Hi 7 NT 9% Hi
Sugiur 1982 97 2 (3 3 100 o
Krugman 97 9% Hi %0 NT 94 Ht
8runell 1943 98 ELISA .9 ELISA 97 HAL

From Fahgrea ef af, Scand. J. Soc. Med. 16:129-135, 1988. [17)

? = got kagwn

Persist = "persistence of immunity™ [after 7% years)




TABLE 12

Children With Positive Reactions for Antibody at Various Levels Approx-
imataly 60 Days After Administration of Measles-Mumps-Rubella Vaccine and Rain-
forcement Doses of Diphtheria-Tetanus-Pertussis and Oral Poliovirus Vaccines

Antigen Antbody % Positive
Titer - Coawrol Group Test Group
in = 391-398) tn = J88)
Measles =10 96.0 977
Mumpe =80 98.5 97.7
Rubella =8 100.0 100.0
Pertussis =16° 98.0 97.7
=64° 84.1 86.0
Z128° 65.2 71.2
Diphtheria 20.10 [U/mLt 100.0 99.7
Tetanus z0.01 [U/mlLs 100.0 100.0
Polio 1 =0.1 UL 98.7 99.2
Polio 2 0.1 Ui 100.0 100.0
Polio 3 0.1 IU/mL 98.5 98.2

¢ Data for mors than one level of antibody to pertussis are given because no agglutin-
ating titsr has been established as & minimal protective level. Protective antibodies
{or pertussis probably make up only a small portion of the agglutmlun, antibodies®
and protaction has been demounstratad in the absence of agglutinins.’’ The level of
protaction is said to approach 100% at macroagglutination titers 320 (usually sbout
double microagglutination mcu) and to be about 63% at macrosgglutination titers
<10 following immunization. ™

t Most authorities consider a dlphtharu antitoxin titer of 0.01 1U/mL to represant a
minimal level and a titer of 0.10 [U/rul. a protective level. ™

t Universally considered to be @ protactive level.™

From Deforest o al, Pediatr. 87 (2):237-246, 1988 (23]




TABLE 13

Reported Resctions During the Firae 48 Hopn Following Diphtheria-Tetanus-Pertussis Orat Poliovirus
(DTP:OPY) Vaccine Administered Simultanecusly With or Separstely From Measles-Mumps-Rubelia (MMR)
Vaccine®

DTPOPV DTP QPV DTP-OPV DTP OPV P Value®
Placebo Placebo Without MMR With MMR
With MMR. Without MMR iday 601 1day 0y
tday 0} {day 60) 0 = 249) in = 248)
tn = 249) (n = 248}
Reaction st DTP or placebo injec- :
tion sits (left arm) |
Rednesa
<5.1 cm (2 in) i1 (4.4 13 (5.2} 124 (49.8) 120 (48 4) .8
z5.1cm (2 in) 0 0 36 (14.5) 52¢21.00 06
Swelling
<51cm(2in) 9 (3.8) 14 (5.6) 123 (49.4) 131 (52.8) 4
251 em(2in) 0 1 (0.0 25 (10.0) 34 (13.D 2
Pain
Mild/modersats 17 (6.8) 18 {(7.2) 135 (34.2) 133 (53.6) 9
Severs 0 2(0.8) 50 (20.1) 59 (23.8) 3
Systamie reaction 5
Rectal temperature (*C)
38.3-32.4 21 (8.4) 22 (8.9) 88 (35.3) 105 (42.3} 1
>384 1{0.4) 2008) 11 (4.4) 4(1.8) 07
Drowsiness or slespiness 12 (4.8) 8 (3.3) 35 (14.1) 59 (23.8) 006
Fretfulness 28(11.2) 28 (10.6) 121 (48.8) 120 (82.4) 4
Prolonged crying 2{(0.8) 0 2(0.8) 6(2.4) 2
High pitched, unusual cry .0 0 2(0.8) 0 2 i
Convulsions : "0 0 1{0.4) 104 1.0
4] 0 0 1] 1.0

Hypotonic hyporesponsive epi-
sode

* Results are numbers (%) of chjidren. ' |
t P values by x? analysis zre results of comparison betwean those given DTP/OPV with and without MMR. !

From Deforest ef oL, Pediatr, 81 (2):237-246, 1988 (23}



TABLE 14

Pregnancy outcomaes for 635 recipients of RA 27/3 vaccine ~ United States,
January 1979-Decamber 1988

Prevaccination Totel Uve SBpontaneous Abortions induced Outcome
immunity Status Women Bicths and Stilbicths Abortions  Unknown
Susceptible 224 172 ° 11 30 13
immune 32 30 1 0 1
Unknown 379 320" 8 24 28
Total ' 638 822 20 sS4 42

*Inciudes two twin birthe.
*inciudes one twin birth. -

U.8. DEPARTMENT OF HEALTH AND HUMAN SERVICES / PUBLIC HEALTH SERVICE

From MMWR, 457-461, July 24, 1987. [28]
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