Surto Ebola: O que sabemos até agora?
O que dizer sobre tratamento e vacinas?
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Casos de Doenca do Virus Ebola
1976 - 2014

Year Location Virus Species

1976 Demaocratic Republic of Congo LEBOV Humans

1976 Sudan SEBOV Humans

1977 Demaocratic Republic of Congo ZEBOV Humans

1979 Sudan SEBOV Humans

1983-1990 USA REBOW Cynomolgus macagues
1992 Italy REBOWV Cynomalgus macagues
1994 Gabon ZEBOV Humans

1994 lvory Coast CIEBOV Chimpanzees, humans
1995 Demaocratic Republic of Congo ZEBOV Humans

1996 Gabon ZEBOV Humans

1996 Gabon ZEBOV Humans

1996 USA REBOV Cynomalgus macagues
2000-2001 Uganda SEBOV Humans

2001-2002* Gabon ZEBOV Humans, gorillas, duikers
2001-2005* Republic of Congo ZEBOV Humans, gorillas, chimpanzees, duikers
2004 Sudan SEBOV Humans

2007-2008* Republic of Congo ZEBOV Humans

2007-2008 Uganda BEBOW Humans

2008 Philippines REBOW Swine

*Multiple independent outbreaks. Abbreviations: BEBOV, Bundibugyo ebolavirus; CIEBOV, Cdte divoire ebolavirus; REBOV, Reston ebolavirus; SEBOV, Sudan ebolavirus;

ZEBOV, Zaire ebolavirus.
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Multiple countries multiple 44655% 2431%  Zaire ebolavirus 2014

Uganda Luwero 6 3* Sudan ebolavirus 2012
District

Dem. Rep. of Congo Isiro Health 36* 13* Bundibugyo 2012

Zone ebolavirus

Uganda Kibaale 11* 4* Sudan ebolavirus 2012
District

Uganda Luwero 1 1 Sudan ebolavirus 2011
District

Zaire ebolavirus

Dem. Rep. of Congo Luebo

Uganda Bundibugyo 149 37 Bundibugyo 2007
ebolavirus
Dem. Rep. of Congo Luebo 264 187 Zaire ebolavirus 2007
South Sudan Yambio 17 7 Zaire ebolavirus 2004
Republic of Congo Mbomo 35 29 Zaire ebolavirus 2003
EBOLAVIRUS OUTBREAKS BY SPECIES AND SIZE, 1976 - 2014
Speches Hunber of Chont Republic of Congo Mbomo 143 128 Zaire ebolavirus 2002
B Lare cholivien o 1-8
@ uhssbelning O n-mm N . e . i
S e 5 e _*_ e e o Republic of Congo Mot specified 57 43 Zaire ebolavirus 2001
o . D" % Gabon Libreville 65 53 Zaireebolavirus 2001
Uganda Gulu 425 224 Zaire ebolavirus 2000
South Africa Johannesburg 2 1 Zaire ebolavirus 1996
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Determinantes de Patogenicidade
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« Counteracting host adaptive
immune response

» Counteracting host antiviral

response

« Decreasing endothelial barrier

function

» Induction of proinflammatory

cytokines

de Wit et al. Genome Medicine 2011, 3:5 (http://genomemedicine.com/content/3/1/5)
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storia Natural da Doenca

Infecao
Periodo de incubacao
Inicio dos sintomas

Febre, cefaleia, fadiga, mialgia,
anorexia

Diarreia, nausea, vomito, disfagia, dor
no peito e abdomen, infeccdo na
conjuntiva e erupg¢ao cutanea (rash)

Hemorragia, delirio, confusdo

Morte

PERIODO SEM PERIODO DE
TRANSMISSAO TRANSMISSIBILIDADE
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15
16
17
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Periodo médio de incubagdo
Maior parte dos casos apresentam

sintomas nesse periodo

J, Contagem de Leucdcitos

J, Contagem de Plaquetas

1 Enzimas hepaticas

Fonte: MS
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storia Natural da Doenca

Clinical Features of Ebola Virus Disease.

Time since
Phase of lliness Symptom Onset Clinical Features
Early febrile 0-3 days Fever, malaise, fatigue, body aches
Gastrointestinal 3-10 days Primary: epigastric pain, nausea, vomiting, diarrhea
Associated: persistent fever, asthenia, headache, conjunctival injection, chest pain,
abdominal pain, arthralgias, myalgias, hiccups, delirium
Shock or recovery 7-12 days Shock: diminished consciousness or coma, rapid thready pulse, oliguria, anuria, tachypnea
Recovery: resolution of gastrointestinal symptoms, increased oral intake, increased energy
Late complications =10 days Gastrointestinal hemorrhage, secondary infections, meningoencephalitis, persistent
neurocognitive abnormalities*

* Secondary infections are presumptive diagnoses based on clinical features of distributive shock, oral or esophageal candidiasis,
and oral ulcers; meningoencephalitis is a presumptive diagnosis based on clinical features of unconsciousness and stiff neck.

November 5, 2014 | D.S. Chertow and Others
(DOI: 10.1056/NEJMp1413084)
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Table 1. Characteristics, Symptoms, Vital Signs, and Time Course of Clinical
Progression of 37 Patients with Confirmed Ebola Virus Disease [EVD).®

Variable Value

Median age (IQR) —yr 38 (28-48)

Male sex — no. (34) 24 (85)

Health care worker — no. (%)

Yes 14 (33)
Mo 23 (62)

Known mechanism of contact — no. ftotal no. (38)1

Health care 12/34 (35)
Household 23/37 [62)
Funeral 6/37 (16) -

Known coexisting medical condition — no. (36) [ ] 3 7 pa CI e ntes
Hypertension 2(5) - e
Human immunaodeficiency virus 2(5) ° C kry (G )
Diabetes 1(3) ona u I ne
Renal insufficiency 1(3) M /Ab - I 20 14
Tuberculosis 1(3) ° a rgo rl

Malaria at presentation — no. (%) 4 (11)

Symptoms — no.ftotal no. (36)

Fever 31/37 (B4)

Fatigue 24/37 (65)

Diarrhea 23/37 (62)

Headache 1221 (57)

Vomiting 21)37 (57)

Anorexia 16/37 (43)
Vital signs at admission

Temperature — “C 386+l

Heart rate — beats/min izl November 5, 2014 | E.I. Bah and Others

Systolic blood pressure — mm Hg 125+25 (DOI: 10.1056/NEJM0a1411249)
Median interval from onset of symptoms (IQR) — days

To hospital admission § (3-7) ncia Epidemiolégica

To death g (7-11)
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Table 4. Characteristics of Survivors and Nonsurvivors.

Characteristic

Median age (IQR) —yr

Male:female ratio

Viral load at admission
Mean =SD — copies/ml

Median (IQR) — copies /mil

Survivors Monsurvivors

(N=21)
29 (26-37)
14:7

B207+17 189 68,361+£111,340
1079 (148-5059) 1915 (141-12,998)

>100,000 copies /ml — no. (&) 0
Health care worker — no. (25) 6 (29)
Clinical features

Hemorrhage — no. (36)

Any visible 8 (38)
Gastrointestinal 4 (19)
Interval from symptom onset to presentation (IQR) — 5 (4-8)

days

45 (40-47)

0.02
0.47
0.02
0.31

0.1
1.0
0.49

November 5, 2014 | E.l. Bah and Others
(DOI: 10.1056/NEJM0al411249)
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Tratamento
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BioDrugs (2013) 27:565-583
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Use of Convalescent Whole Blood or Plasma
Collected from Patients Recovered from Ebola Virus
Disease for Transfusion, as an Empirical Treatment
during Outbreaks

Interim Guidance for National Health Authorities and Blood
Transfusion Services

Version 1.0 September 2014

Fﬁ" Y World Health
W% Organization

Use of Convalescent Whole Blood or Plasma Collected from Patients Recowvered from
Ebela Virus Disease for Transfusion, as an Empirical Treatment during Qutbreaks

Contents
1 Introduction
2 Guidance on donor selection, screening, donation and handling of blood

and plasma units

2.1 I|dentification of suitable blood or plasma donors among patients recovered from
Ebola viral disease (EVD)

2.2 Donor information, consant and selection

2.3 Domnor’s blood grouping and TTI screening

2.4 Blood collection and donor care

2.5 Storage of whola blood and plasma wnits, inventory management and transportation

3 Guidance on transfusion of convalescent whole blood or plasma
3.1 Selection of EVD patients
3.2 Informed consant
3.3 Collection of patient's blood samples for laboratony testing
3.4 Selection of convalescent whole blood or plasma unit for fransfusion
3.5 Administration of convalescent whole blood or plasma
3.6 Patiant monitoring

4 Other considerations
4.1 Human resource and supplies of critical materials
4.2 Infection control
4.3 Data collection, analysis and imterpretation

Annexes

Annex 1: Example of a consent form for donation of convalescent whole blood or plasma
to freat Ebala virus disease

Annex 2: Example of a consent form for treatment with experimental convalescent whaole
blood or plasma therapy

Annex 3: Exampla of a Data Collection Form: Treatment with convalescent whole blood
{CWB) or plasma transfusion (CP)

http://www.who.int/csr/resources/publications/ebola/convalescent-treatment/en/



http://www.who.int/csr/resources/publications/ebola/convalescent-treatment/en/

- 8 pacientes tratados com transfusao de sangue de
pacientes convalescentes durante surto de DVE na
Republica Democratica do Congo em 1995

Table 2. Characteristics of 8 Ebola-infected female convalescent blood transfusion recipients.

No. of days between Blood Received
Age onset of symptoms volume blood from

Patient {vears) and transfusion {cm®) donor no. Outcome
| 27 7 400 1 Survived
2 12 11 150 2 Survived
3 15 13 150 3 Survived
+ 54 250 2 Survived
5 44 15 250 4 Survived
6 25 13 250 4 Survived
7 40 11 450 5 Survived
B 48 ! 400 2 Died

The Journal of Infectious Diseases 1999;179 (Suppl 1):S18-23
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. Droga experimental: em desenvolwmento( )’
laboratorios)

« Combinacao de 3 anticorpos monoclonais
(mAbs) contra GP

- Anticorpos produzidos em plantas: Nicotiana
benthamiana

 Sucesso em tratamento em PNH

Zhang YF, et al. Sci China Life Sci October (2014) Vol.57 No.10
Qiu X, Wong G, Audet J, et al. Reversion of advanced Ebola virus disease in nonhuman primates with
ZMapp. Nature 2014;514:47-53
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Table 3 Anti-viral compounds currently tested in non-human primate models of Ebola infection

Imunomoduladores e

Moduladores de Coagulacao

Platform lhi.rz.lpu]hc Prophy lm.tu: Therapeutic efficacy Concerns References
targets efficacy
Recombinant hums Ab I _Partial protection Low efficacy, manipulation of
. fcmm 1At uman . norma Not tested 2 mg/m~/h (LV. infusion) until day | coagulant pathway, withdrawn | 147
activated protein C (rthAPC) coagulation ) )
7 post-exposure from global market (2011)
Recombinant nematode Factor VIla: tissue Partial protection Low efficacy, manipulation of
anticoagulant protein C2 factor mnli I.l::.x § Mot tested 30 pg/kg BW/day c:oau‘ull:l‘m all'[:wz: . 146
(INAPCZ2) P until day 14 post-exposure = P ¥
Small interfering RINAs L polvmerase + _ Yes R o . .
(siRNA) VP2 + VP35 Not tested 2 ma/ke BW (7 doses) Multiple doses required 123
Phosphorodiamidate i
morpholino oligomers L polymerase + - YS& : : n
nucleotides (PMOs) VP24 + VP35 Mot tested IEi:; lvd.,D_{Li _mg Multiple doses required 128
(LNP/siRNA: TKM-Ebola) 08CE)
Monoclonal neutralizing Ebola Virion -
o : . ; 3
Antibodies (NABS) (KZ52) Mo MNo Mo efficacy 103, 194
. e o Full protection 24H, - I _
Triple m“zf;:::‘:ﬂl antibody Ebola GP Not tested Partial Protection 48H “;:J:‘f:'; S,‘:j“ﬁ;ggﬁ'gjﬂ;‘;fgL 106
: 25 mg/kp BW (3 doses) ’ arty pos

BW body weight, GP glycoprotein, LNP lipid nanoparticle

BioDrugs (2013) 27:565-583
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£ Vacinas
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- Alvo: proteinas EBV
- Vacinas: DNA /Recombinacao Viral

Grupos de Risco

Caracteristica m

Protecao imediata m Nao é essencial
Imunizacao Desejavel, mas
duradoura nao essencial

Protecao cruzada |Desejavel, mas
entre espécies nao essencial

Numero de doses Dose Unica Multiplas doses é
aceitavel
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Recombinant DNA
Plasmids

Adenovirus HPIV3
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BioDrugs (2013) 27:565-583
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replication-competent vaccines
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Expert Opin Biol Ther. 2012 July ; 12(7): 859-872
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Ebola Vaccine — An Urgent International Priority

Rupa Kanapathipillai, M.D., Ana Maria Henao Restrepo, M.D., Patricia Fast, M.D., Ph.D., David Wood, Ph.D.,
Christopher Dye, D.Phil,, Marie-Paule Kieny, Ph.D., and Vasee Moorthy, B.M., B.Ch,, Ph.D.

\A Fith the Ebola epidemic in West Afri
ing to grow, the World Health Org

a continu-

anization

(WHO) convened an urgent meeting on September 29

and 30 to assess the efforts under way to eval

produce safe and effective Ebola
vaccines as soon as possible?
The 70 scientists, public health
officials, and representatves from
industry and regulatory bodies
who gathered in Geneva discussed
two vaccing candidares ar length
— cAdE:-EEOV  (cAd?), from
GlaxoSmithKline (GSK) and the
1.5, Hationa! Instimee of Allergy
and Infectious Diseases (NIAIL),
and VEVAG-EEOV-GP ([IVSV),
from NWewLink Genetics and the
Puhlic Health Agency of Canada.

ate and

of V3V soon. Eoth vaccine cane-
drdares have demonstrated 100F
efficacy in smdies in nonhuman
primates, ™ but how that will
translare v0 human subjects re-
mains unknown. The phase 1
trials of both vaccines use dose—
response designs seructured o
determine the level of humora!
and cellular immunity chat can be
induced. The minimum antibody
titer needed wo confer protection
in htumans s unknown. Eecause
of the sma'l numbers of pardck-

the monovalent form is based on
the Zaire strain of Ebola virus,
which is the cause of the current
West African epidemic, and the
bivalent form includes the Sudan
strain of the virus as well (see
Fig. 1). The monovalent form will
be evaluated in a nonrandomized,
open<label study involving G0
adule volunteers who will receve
the vaccine ar three different
doses (1x10w vp, 2.5x100 vp, and
S 107" vp). The bivalent form will
be evaluated in a2 nonrandom-
ized, open-labe! study involving
20 adu'r volunteers who will re-
cewve the vaccing at ewo different
doses (Zx10°°PU and 2x10"'PU).
Eoth studies will assess safety,
side effeces, and imMmunogen iciy,

October 7, 2014 | R. Kanapathipillai and Others

(DOI: 10.1056/N EJMp1412166)
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A Recombinant VSV vaccine

Virus da Estomatite Vesicular
VSV wild-type *—ﬁ_ﬁ

Deletion of fusogenic VSV-G protein with substitution
of Ebolavirus Zaire—strain Kikwit envelope protein

BPSC1001 EBOV GP

B NIAID/GSK cAd3 Ebola vaccine Adenovirus de ChimpanZé

cAd3 genome H—ﬂ—ﬁ

[ El replaced with Jv E4 deleted

EBOV GP gene inserts

e e f————————— S
cAd3-FBOV EBOV GP i

Figure 1. Structures of Ebola Vaccine Candidates rvsv (Panel A) and cAd3 (Panel B).

October 7, 2014 | R. Kanapathipillai and Others

(DOI: 10.1056/N EJMp1412166)
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“A globalizacao pode gerar surtos de ebola em
qualquer parte do mundo através da
transmissao incidental. Assim, a descoberta de
uma vacina assumiu maior urgéncia”

Ebola Virus: Immune Mechanisms of Protection and
Vaccine Development.

Adeline M. Nyamathi, John L. Fahey, Heather Sands
and Adrian M. Casillas

Biol Res Nurs 2003 4: 276
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Obrigada!

Lancamento

A mais nova versao do Guia de utilizacao de
anti-infecciosos e recomendacdes para a prevencao
de infeccoes relacionadas a assisténcia a salde

e~
»‘.i‘ll\l‘f"‘ A F\b
a2 miz'ﬂun
versao
GUIA DE UTILIZACAO DE d I g lta l
ANTI-INFECCIOSOS E 3
RECOMENDACOES PARA AVENDA NAS
A PREVENGAD DE INFECGOES MELHORES
RELACIONADAS A LIVRARIAS
ASSISTENCIA A SAUDE VIRTUAIS
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