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First BCG immunization




BCG as an oral vaccine

*BCG originally was an oral vaccine

*Used worldwide as an oral vaccine till the Lubeck accident
.Mantoux tests were negative in the majority of immunized sujects
.Correlated Mantoux test and immunogenicity.

Strain was developed in Brazil from the thirties

.No cervical adenitis

‘Used in the National Programme until 1974




BCG Genealogy

Distinct sub strains of BCG developed worldwide

M. bovis
1908 o RD1Y

e e —

RD14 == T RDS

Pasteur Frappier Tice Glaxo Birkhaug Japan
Phipps Connaught Denmark Prague Sweden Moreau

1961

=5

Behr. et al: Science \Vol. 284 p152043




ia (1924)
Moreau (1325)

—— Japan (1925)
Sitt0

——— Gweden (19%)
- Bikhaug (192)

Praque (1947)

Danish (193]

Glaxo (1954)

Tice (19%)

08 - Frappe (1557 Comaugh 54 |

Phipps (19%)

RO

Pasteur
Loz 1561

Genomics BCG Moreau RDJ]

2175000

] gg @ #Uuu@@#HUUDn@#UDn@#UDn@#UDHn@ FUTD w@g ] 0sew
i i LB gg RN Ow@FEWY 0% @FWO0  wwd $§ WU O0ww
gn@@# WY O Q#Hggn @ __E gg @4 00 wx@@FEAWTO0*DDEHY ggug@ UU 00we@@s WUOO%x QFU0xx@ETT0
0p Q D @FFTORED *® @FUWOe@Ey U _L LUUU"@
# T On #E1

]
=
=
=
bl
had
=
=
It

E
=l

=3
=
e
il

Iz
B
e

RERER
ffele |g

e
=
=]
IHIHE

(L3
=
=

1% lolk=lx% [#&

n=|=s=|
I@Itl@l%lag

siEAES

x| x

IH:IEHHI: I: I@

Iu%lglglal@&l

3750000
R
FUQ *@HWD *@FTOe@FT 0@ T0*@HI0*@L0 >0

FW0 *x@@f W0 *x@ AV 00 >@FAWWO00=0FW 0{@ RD16 WOO*@EW 0@y 0x@AWO0% @@ FFUWO0*x@DFT0xx@@ETHD »@FW 0 **x@D HY0=

TEx GFEVH 0 WY 0 *@fy0 x @ D*@FTTO**@H  D0%*MfHY 0% GFTW0*D FUY O0%@f YU0x*@@fdTy0 =@ Fyy0

A0 0@yt HAUY  DO=@3@ g ¥ Qe @@ g4 Wl* @FVTO0xe@Dt U0 @@AHT00* @ #U

® @2 $Y o O T QY Oex DOFFUT0 »TEVY 00=@@f4W 0 =2

00%x  @@FATYD *x F00 = @ff U O0xx @@ AUY0* [
*% @0 m 00 == e

#

i
e - 0%@8

Eadhad
=

Ial%laﬂ?l
i
=
=

%IDI@|
Ialalgl*lal@

[
S
x

|D
[ER==TENES]

l=@l@l=1% =
adi=lsss

4275000

WNe@p %% @FU0%@LT0 #0 FU0*@ORFUY0* OFFW0%@ FUVO0#@@FW0%@F T e@F 0% @ HY00%@H W0 *@ 4

Oape0gli0 »* @@ A#WO0* @F WW0ewr@@ #AWW0% @FFUO0 **@@FY00x @FWO0x@EEYT 00%%0 W00 @ #4
ex@p WWOO *@ U Ox Q@FWO0*@@ YYD **@@p YO0*O@FYY 0x@OFY0*0F 0*@@FO0** D4
0 *=d g WUO D HY wxl  F UWOO*x@0fd T O*00fP0x @FUY (0=*@2TT00

0%% G0~ #WU 0% G#V 0%@#Y 0% GFYOO*@FFUY 00

1} T T 00% @a¢ U Ox@ #  WU0O0wx@g W0

@ U 0 Tl @ %@ gy 00
Oxx [l *

Ei 3 *%

=

Wi

lgl%lﬁl
I@I&ll:llﬂlﬂ|
(=] g =3




Genomics

Size: 4.340.000 pb

% G+C = 65.64




Proteomics BCG Moreau RDJ
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Genomics BCG Moreau RD.J
(FAP/FIOCRUZ)

New tools for:

> Quality control
>Production control
> Traceability

>Development of new vaccines



Antibiotic sensitivity of BCG Moreau RDJ

PHLS laboratory in Greenwich, UK

Amikacin SENSITIVE SENSITIVE
Capreomycin SENSITIVE SENSITIVE
Ciprofloxacin SENSITIVE SENSITIVE
Clarithromycin SENSITIVE SENSITIVE
Ethambutol SENSITIVE SENSITIVE
Isoniazid SENSITIVE SENSITIVE

PAS SENSITIVE SENSITIVE
Pyrazinamide RESISTANT RESISTANT *
Rifampicin SENSITIVE SENSITIVE
Streptomycin SENSITIVE SENSITIVE

*This resistance pattern is in keeping with the natural resistance of M.bovis to pyrazinamide.

Therefore the Moreau RDJ strain falls well below the acceptable MICs for the oral agents
tested. It was determined that chemoprophylaxis could employ isoniazid +/- rifampcin. Three-
drug regimes could add ofloxacin/ciprofloxacin




Clinical Trials

>Largest trial of Id BCG in the world (Barreto et
al.)

>Adverse effects were minimal (Dourado et al.)

>BCG Moreau RJ is the only BCG used in babies
born to HIV+ mothers

>Phase IV BCG for bladder cancer




|ld BCG Moreau RDJ - Adverse
effects

I.Dourado et al. Rates of adverse reactions to first and second doses of BCG vaccination: results ofa\@
in Brazilian schoolchildren, 2003. Int J Tuberc Lung Dis 7(4):399-402 A




BCG Moreau RDJ in HIV vertical
fransmission

Brazil 1s the only country that BCG immunizes babies born to HIV +

mothers.

There 1s no case of disseminated BCG disease amongst HIV-infected

children immunised with BCG Moreau RJ.



WHO strain & vaccine

>BCG Moreau RIo de Janeiro - Strain certified
(R{PN)

Report

WHO Consultation on the characterization of BCG
vaccines

WHO, Geneva, Switzerland
8-9 December 2004




WHO strain & vaccine
>Vaccine certifled by WHO

EXPERT COMMITTEE ON BIOLOGICAL STANDARDIZATION
Geneva, 15 to 19 October 2012

International collaborative study to evaluate and establish the 1°* WHO
Referenice Reagent of BCG vaccine of Moreau-RJ sub-strain

Belinda Dagg, “Peter Rigsby, *Jason Hockley and "Mei M. Ho

Bactreriology Division and *BioStatistics Group, National Institure for Biological Standards
and Control, South Mimms, Potters Bar, Hertfordshire, EN6 30G, UK.

VWHO Reference Reagent
The 1st WHO Reference Reagent for BCG vaccine of Moreau-RJ
sub-strain
NIBSC code: 10/272
Instructions for use
(Version 2.0, Dated 22/04/2013)




Quality Control — New Methods

>PCR — Seed lots

> Bioluminescence — Production (+UFCs)



FAP New Plant







