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Topicos Essenciais da Aula

1. Conhecer aspectos histdricos das vacinas.
2. Quais sao os tipos de vacinas disponiveis?
3. Quais sao as vacinas bacterianas atualmente em uso?

4. Movimento anti-vacina...



Edward Jenner (1749-1823)

Variola humana (smallpox): grave problema de saude publica
- 1/3 dos infectados morriam
- sobreviventes desfigurados

http://www.mytimemachine.co.uk/jenner.htm

http://www.bizarremedical.com/things-you-didnt-know-about-smallpox/



Edward Jenner (1749-1823)

Variola humana (smallpox): grave problema de saude publica
- 1/3 dos infectados morriam
- sobreviventes desfigurados

Variola bovina (cowpox):
- ordenhadeiras tinham uma versao branda
- pus das feridas no ubere foi usado

http://www.mytimemachine.co.uk/jenner.htm

http://bioexchange.blogspot.com/2014/04/historia-viva-vacas-e-vacinas.html



Edward Jenner (1749-1823)

Variola humana (smallpox): grave problema de saude publica
- 1/3 dos infectados morriam
- sobreviventes desfigurados

Variola bovina (cowpox):
- ordenhadeiras tinham uma versao branda
- pus das feridas no ubere foi usado

Vacca: latim para “vaca”
- Vaccinius: derivado das vacas
- Vaccination = Vacinacéao

http://www.mytimemachine.co.uk/jenner.htm

» Vacinacao de
James Phipps

http://www.med.umich.edu/opm/newspage/2007/paintings.htm



Edward Jenner (1749-1823)

- 1/3 dos infectados morriam
- sobreviventes desfigurados

< L 28 Variola bovina (cowpox):

Vacca: latim para “vaca”
- Vaccinius: derivado das vacas
- Vaccination = Vacinacéao

http://www.mytimemachine.co.uk/jenner.htm

» Erradicacéo da Variola em 1979 (OMS)

* Algumas cepas permanecem estocadas
nos EUA e na RUssia

Variola humana (smallpox): grave problema de saude publica

- ordenhadeiras tinham uma versao branda
- pus das feridas nas tetas foi usado
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http://upload.wikimedia.org/wikipedia/commons/4/47/Edward_Jenner_book.jpg

Emil Adolf von Behring (1854-1917)

* Filtrados de cultura de Corynebacterium diphtheriae:
- bacilo diftérico (bactéria Gram positiva)
- causavam os sintomas da doenca: “toxina”
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http://textbookofbacteriology.net/diphtheria.html

http://nobelprize.org/nobel_prizes/medicine/laureates/1901/



Emil Adolf von Behring (1854-1917)

* Filtrados de cultura de Corynebacterium diphtheriae:
- bacilo diftérico (bactéria Gram positiva)
- causavam os sintomas da doenca: “toxina”
- inoculac&o da cultura esterilizada em animais: antitoxinas
- antitoxinas = protecéo

antitoxin
medicine

y i antitoxin in the
dlph!herla- bloodstream
causing

bacteria

https://www.nlm.nih.gov/exhibition/fromdnatobeer/exhibition-interactive/illustrations/diphtheria-alternative.html

http://nobelprize.org/nobel_prizes/medicine/laureates/1901/



Emil Adolf von Behring (1854-1917)

* Filtrados de cultura de Corynebacterium diphtheriae:

antitoxinas = protecao

bacilo diftérico (bactéria Gram positiva)
causavam os sintomas da doenca: “toxina”
inoculacao da cultura esterilizada em animais: antitoxinas

e Soro de animais contendo antitoxina transferem protecao

- soro anti-diftérico
- criou uma compania e ficou rico
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Emil Adolf von Behring (1854-1917)

* Filtrados de cultura de Corynebacterium diphtheriae:
- bacilo diftérico (bactéria Gram positiva)
- causavam os sintomas da doenca: “toxina”
- inoculac&o da cultura esterilizada em animais: antitoxinas
- antitoxinas = protecao

e Soro de animais contendo antitoxina transferem protecéao
- soro anti-diftérico
- criou uma compania e ficou rico

e Foi laureado com o 1° Prémio Nobel

L

The Nobel Prize in Physiology or

4
| Medicine 1901

"for his work on serum therapy, especially its application against
diphtheria, by which he has opened a new road in the domain of
medical science and thereby placed in the hands of the
physician a victorious weapon against iliness and deaths”

http://nobelprize.org/nobel_prizes/medicine/laureates/1901/



Técnica de Eletfroforese
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* y-globulinas (gamaglobulinas)
* Imunoglobulinas

e anticorpos Arne Tiselius & Elvin Kabat
The Journal of Experimental Medicine, 1939

Migration distance


http://www.shutterstock.com/pic-3306198-brown-baby-bunny-isolated-on-white.html

Mercado de Vacinas no Mundo

Global Market Insights. VACC'N ES MARKET

Market Share (2020)
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Human Inactivated Hepatitis

papllloma vaccine vaccine
segment

..................... R I

NA market share a Q
(2020): >38% Q

Europe market share _
(2020): >26% |

https://www.gminsights.com/industry-analysis/vaccines-market



Difteria
Sarampo
Caxumba

Coqueluche

Polio (paralisia
infantil)

Rubéola
Tétano

Haemophilus
influenza
tipo B

Hepatite B

206.939 (1921)
894.134 (1941)
152.209 (1968)
265.269 (1934)

21.269 (1952)

57.686 (1969)
1.560 (1923)
~ 20.000 (1984)

26.611 (1985)

34

1.098

-99,48

-99,83

-95,87

Abbas, Lichtman, Pillai, 92 Edicdo, 2019.



Vacina Triplice Bacteriana (DTP) e pentavalente

Eficacia do esquema vacinal completo:

- Difteria: 90-95% - Coqueluche: 77-95% Tétano: 100%
- 8 12,0 1 T+ 1208

R Rt 2

£ < i c

= 5 10,0 + + 1005

z £ S

3 2 Y ©

S 2 S 80 T80 5

s 3 o t

IS / o

34 | 5

S 60 1 | o Coqueluche no Brasil T 60§

c O Sy

= C

sz 4,0 + 3,5 3.6 T

ERCh= 27 24

So% 2,0 | - 20

598 °8|709080905040607"70405080503

£ &N 0.0 e 0

8L ' © > © N D

S £ 5 R \gca"' goj QOP‘ qof’\qg & @%‘b il '1»@0 o '\9& '19& N ’b@" S q?b '1«@ "9\ ,‘9\’1' S0 Q\

S5 % Ano

3 87 % ==Coef. Incidéncia/100.000 hab. ===Cobertura Vacinal

Sws €

5%

o, O O ] Ministério da
= g = SUS‘.‘ Saude

= i)

Coqueluche no mundo (OMS)

- Umadas 10 maiores causas de mortalidade infantil

- Altaletalidade (<6 meses de idade)

- 50 milhdes de caso anuais (95% em paises em desenvolvimento)
- 300 mil ébitos ao ano

- Doencareemergente



Tipos de Vacinas

1- Microrganismos vivos atenuados

» Exemplos: sarampo, variola, caxumba, febre amarela, tuberculose,
poliomielite (Sabin)
> Pros:
- induz resposta parecida com a infec¢cao natural
» Contras:
- transporte e estocagem
- individuos imunocomprometidos podem desenvolver a doenca

- mutacdes que revertam a viruléncia



Tipos de Vacinas

2- Microrganismos inativados

» Exemplos: hepatite A, raiva, poliomielite (Salk)
> Pros:

- estabilidade

- impossibilidade de reverséao

- boa resposta das células T CD4*
» Contras:

- doses de reforgo

- adjuvantes



Tipos de Vacinas

3- Subunidades/Toxoides

> Exemplos subunidades: meningite meningococica, hepatite B, HPV

» Exemplos toxoides: tétano, difteria, coqueluche

> Pros:

- menores efeitos adversos

- possibilidade de conjugacoes
> Contras:

- Imunogenicidade relativamente baixa (refor¢cos ao longo da vida)

- altas concentracOes de adjuvantes



4-
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Tipos de Vacinas

DNA e vetores virais

Vacinas de DNA para uso veterinario: WNV, virus da necrose hematopoiética em

salmao, melanoma em canino, terapia para liberacdo hormonal do fator de

crescimento em suinos
Vacinas de RNA e vetores virais: SARS-CoV-2
Pros:
- flexibilidade: varios antigenos, facilmente modificada
- baixo custo (rapida de produzir, larga escala)
- estabilidade e seguranca (estocagem e auséncia de reversao)

- respostas humoral (anticorpos) e celular (T CD4* e T CD8")

Contras:
- riscos da manipulacao geneética
- possibilidade de integracao ao DNA celular (vacinas de DNA)
- [imitada a antigenos proteicos
- possibilidade de tolerancia (producéao endogena)

- risco de doenca autoimmune (anticorpos anti-DNA)



Neutral Microspheres Mineral salts, Cationic ISCOMs w/0 Oo/W PRR /TLR agonists  Saponins
liposomes alum liposomes emulsions emulsions
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Depot /carrier Immunostimulation and carrier Immunostimulation

Guy, Nat. Rev. Microbiol., v. 5, p. 505-517, 2007



...... % ... VACINAL

P70 NASCER 405 6ANOS 6 MESES

BCG 32 Pentavalente

Hepatite B (DTP+Hib+Hep B)
= 2 MESES 32VIP [Vacin_a Inativada
12 Pentavalente (DTP+Hib+Hep B) Contra a Polio)

13 VIP (Vacina Inativada Contra a Polio) 9 MESES ==
Febre Amarela

12 Rotavirus Humano i B 12 UV
eforco Pneumocacica
B MESES Reforco Meningocdcica C
Ta Meningocécica c Trl'plice Viral (contra o sarampo,
x

caxumba e rubéulal

12 Pneumococica 10V

— R N 15 MESES W
22 Pentavalente (DTP+Hib+Hep B) 1° Reforco DTP
23 VIP (Vacina Inativada Contra a Polio) | | 1° Reforco VOP Waginzomal
22 Pneumococica 10V Hepatite A e
22 Rotavirus Humano Jetra Viral caxumabg,srirl-)aérz&o'e varicela)

4 ANOS

5 MESES
22 Meningococica C

2° Reforco DTP
2° Refo rco VOP tvacina oral contra a Pélio)
20 Varicela (Afenyada)

até os 6 anos

DE 6 MESES A 5 ANOS
ANUALMENTE - INFLUENZA

PREFEITURA DE
B0 saudeprefsp 5”’+ SAO PAULO
SAUDE

https://www.gov.br/saude/pt-br/assuntos/saude-de-a-a-z/c/calendario-de-vacinacao



CALENDARIO -
VACINAL

DoS 7 A0S 9 ANOS
E ADOLESCENTES

MENINAS ENTRE 9 E 14 ANOS
HPV (duas doses com intervalo
de 6 meses entre elas)

suug
o ...

.
*eagans?®

QUALQUER IDADE

VIP
(3 doses dependendo
, | da situacao vacinal)

L MENINOS ENTRE 11 E 14 ANOS BN BCG

; (dependendo da situacao
HPV (duas doses com intervalo vacinal. prlenitariame e

de 6 meses entre elas) até 15 anos)
<4

MENINAS E MENINOS ENTRE 11 E 14 ANOS b abdntbobbe .
(dose Unica se nunca tiver

Meningocdcica C (dose Unica ou reforco| | tomado);
dependendo da situacao vacinal) Hepatite B

(3 doses dependendo da
situacao vacinall;

Dupla adulto

(3 doses dependendo da
situacao vacinal e reforco
a cada 10 anos);

Triplice viral
(2 doses dependendo da
\situagéo vacinall.

PREFEITURA DE
I8 O saudeprefsp ‘“’+ é SAO PAULO

SAUDE

https://www.gov.br/saude/pt-br/assuntos/saude-de-a-a-z/c/calendario-de-vacinacao



Calendario Vacinal (Nascimento aos 6 anos)

B\ CALENDARIO
) VACINAL

ADULTOS

DOS 20 AOS 59 ANOS

Febre amarela

Dose Unica se
nunca tiver tomado

Hepatite B

trés doses dependendo da
situacao vacinal

Dupla adulto

Reforco a cada dez anos

Triplice viral

2 doses (20 aos 29 anos)
ou
1 dose (30 aos 59 anos)

PREFEITURA DE
B 0 saudeprefsp 5“5+ @SI\OPAUI.O

SAUDE

https://www.gov.br/saude/pt-br/assuntos/saude-de-a-a-z/c/calendario-de-vacinacao



60 ANOS OU MAIS

Febre Amarela

(Dose unica, se nunca tiver
vacinado.

S6 deve ser tomada apods
avaliagdo e autoriza¢do de
profissional de saude)

Hepatite B

(3 doses, dependendo da
situag¢ao vacinal)

Dupla Adulto

(refor¢o a cada 10 anos)

Pneumocécica 23 Valente
(indicada para publicos-alvos
especificos, dependendo

da condi¢ao clinica)

https://lwww.gov.br/saude/pt-br/assuntos/saude-de-a-a-z/c/calendario-de-vacinacao



https://www.forbes.com/sites/kavinsenapathy/2016/0
3/28/no-andrew-wakefield-youre-not-being-censored-

Confroveérsia: vacinas e autismo

and-you-dont-deserve-due-process/#69a5dc3a297a

Dr. Andrew J. Wakerfield

Publicou artigos associando o virus do sarampo com a Doenca de
Crohn

Posteriormente associou a doenga a vacina contra o sarampo

Grupo de especialistas britanicos revisaram artigos na area em 1998 e
ndo confirmaram essa hipotese

Publicou artigo no The Lancet sobre 12 crian¢cas com autismo, sendo
gue em 8 delas descreveram uma sindrome chamada enterocolite
autistica, associando enteropatias, autismo e a vacina MMR (sarampo,
caxumba e rubéola)

Estudos independentes nunca confirmaram essarelacdo. Como o
autor se recusou a incluir controles no seu estudo, o artigo foi
retratado

FARLY REPORT

Early report

lleal-lymphoid-nodular hyperplasia, non-specific colitis, and
pervasive developmental disorder in children

A J Wakefield, S H Murch, A Anthony, J Linnell, D M Casson, M Malik, M Berelowitz, A P Dhilion, M A Thomson,

P Harvey, A Valentine, S | Davies, | A Walker-Smith

Summary

Background We investigated o consecutive series of
children  with  chronic  enterocolitis  and  regrossive
developmental disordr.

Methods 12 children imean age 6 years [range 3-10]. 11

Introduction
We saw several children who, afier 2 pa
normality, Tost acquirsd skills, incly

boys) were refered Lo @ paediatric unit
with & history of normal development fallowed by loss of
acquired skills, including language. together with diamhoea
and  abdominal  pain.  Childen  undenwent
, and
assossmenl and review of dovelopmental  records
lleocolonoscopy and biopsy sampling, magnetic-resonance
imaging (MRI. electroencephalography (EEG). and lumbar
puncture were done under sedation. Barium follow-through
radiography was done where possible. Biochemical,
haematological. and  immunciogical  profiles  were
examined

Findings Onset of behavioural symptoms was assock
by the parents, with measles, mumps, and n
vaccination in eght of the 12 children, with meas
infection in one child, and olitis media in 3a

children had  intestinal  abnormali
Iymohoid nodular hyerlasia to
Histology showed patchy chronic infla

postviral or vaccinal
focal neurological d

depurtment of
af

S (PH, MIT) with FIMS-4 criteria.’ Developmental
nctuded 3 review of prospective developmental reconts

n Mnts, health visitaes, and general practitioners. Four
chiklren did not undergo psychiatric asessment in hospital; oll
had heen assessed prafessionally clscwhere, 5o these asscssments
were used as the basss fir their bebaviural diagnosis

Afier bowel preparation, ileocolonascapy was performed by
SHM or MAT under sedarion with midazolam and pethidine.
Paired frozcn and formatin-fixed mucosal biopey samples were
tken Eom the terminal  deum;  sscending.  tmsverse,
descending, and sigmoid colons, and from the recrum. The
proceduse was recorded by video or srll images, and were
compared with fmuges of the previous seven conseculive

raised urinary acid compared with age
matched cont . haemaglobin in four
childeen, a L children,

Int Missoviated gastrointestinal

regression in a group of
. , which was generally associated
in time Wil possible emvironmental triggers.

paediatric {four normal
on children with ulcerasive colitis), in which the physician
reported nommal appearanocs in the wrminal feum. Barium
follow-through radiography was possible in same cases.

Also under sedation, cerchral magnetic resanance imaging
(MRI), electroencephalography (EEG) inclading visual, brain
stem auditory, and sensory cvoked polentials (where complisnce
made these possible), and lumbar puncture were done_

Laboratory im ations

Thyroid function, serum  long-chuin  fatty  acids, and
cerebrospinal fluid lscrste were messared 1o exchide known
causes of childhood  nearodegencrative  discese.  Uritrary

Inflammatory Bowel Disaase Study Group, University Departments
OF MaaiCing 3N KISIORGENOIORY (N J WKEBAT rics, A AILDONY we,
JUnnell o, A P O0IoN secren, S F OIS wnorws) and the
University Departments. of Pacdiatric Gastroent

15 H MUrch wn. [0 M Gassan sece. M Mallk wsce,

M A Thommsan reee, | A Wallkes TN rrce,), CHKI and Adolescent
Psychtatry (M Bereiowiz 1, Nowrotogy (F Harvey e, and
Raadiology (A ValsniLine s i Froe Hospital and School of
Medicins, Landon NW3 206, UK

Cormespondence ta: Dr A 1 Wakefield

acid was measured in random urine samples from
eight of the 12 children and 14 age-matched and sex-matched
nommal controls, by & modificarion of & technique described
proviously.!  Chromalograms  were  scanned  digitally  on
computer, to analyse the methylmalonic-acid zones from cuses
and controk. Urinary methyimalonic acd concentrarions in
paticnrs and controls were compared by 3 two-sample 1 st
Urinary creatinine was estimated by routine spectrophotametric
assay.

Chikdren wore scrocned for antiendomyscal antibodics and
boys were screened for Eragile X if Uis had nol been done

THE LANCET = Vol 351 * February 24, 10058

637

Wakerfield et al., The Lancet, v. 351, p. 637-641, 1998



Movimento Anti-Vacinas
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https://www.rollingstone.com/culture/culture-features/celebrities-anti-vaxxers-jessica-biel-847779/



