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Fig. 1 Map of the world showing those countries known in 2005 to be affected by viral
haemorrhagic fever (VHF) viruses. All those marked produce nosocomial outbreaks, with
the exception of the South American haemorrhagic fever viruses. CCHF, Crimean-Congo
haemorrhagic fever; EBOV, Ebola virus; MARV, Marburg virus.
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OUT OF CONTROL

The death toll from Ebola virus in West Africa continues to rise. Infectious-disease experts say that more
health-care workers are needed to contain the outbreak.

1,210 +++oeceenesseresersmassereeesssss e s e R R R R .
W Total = Guinea Liberia 8 August: The WHO declares outbreak a public-

1,200 mSierra Leone ® Nigeria health emergency of international concern. | 4l

011 0 S 4 August: The World Bank pledges Up 10\ G

US$200 million to contain outbreak.

20 June: Médecins Sans
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'In 1976 | discovered Ebola, now | fear an
unimaginable tragedy’

Peter Piot was a researcher at a lab in Antwerp when

a pilot brought him a blood sample from a Belgian
nun who had fallen mysteriously ill in Zaire
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Fever -
Headache
Chills

Sore throat
Abdominal pain
Anorexia
Diarrhea
Vomiting

Rash

Oliguria

Formenty P. Ebola. In: Ergonul, Can, Akova, Madoff, 2014, Elsevier
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Ebola Virus Disease in West Africa —
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Table 1. Demographic Characteristics and Signs and Symptoms in Confirmed and Probable Ebola Case Patients with a
Definitive Clinical Outcome in Guinea, Liberia, Nigeria, and Sierra Leone.*

Variable

Demographic characteristics
Male sex
Age group
<15yr
15-44 yr
=45 yr
Health care worker
Signs and symptoms
General symptoms
Feveri
Fatigue
Loss of appetite
Vomiting
Diarrhea
Headache
Abdominal pain
Muscle pain
Joint pain
Chest pain
Cough
Difficulty breathing
Difficulty swallowing
Conjunctivitis
Sore throat
Confusion
Hiccups
Jaundice
Eye pain
Rash

Coma or unconsciousness

All Patients

685/1415 (48.4)

190/1378 (13.8)
838/1378 (60.8)
350/1378 (25.4)
158/1429 (11.1)
1002/1151 (87.1)
866/1133 (76.4)
681/1055 (64.5)
753/1114 (67.6)
721/1099 (65.6)
553/1035 (53.4)
439/992 (44.3)
385/990 (38.9)
374/950 (39.4)
254/686 (37.0)
194/655 (29.6)
155/665 (23.3)
169/514 (32.9)
137/658 (20.8)
102/467 (21.8)
84/631 (13.3)
108/947 (11.4)
65/627 (10.4)
48/622 (
37/642 (
37/627 (

7.7)
5.8)
5.9)

Patients Who

Died

no. ftotal no. (%)

515/1056 (48.8)

145/1021 (14.2)
577/1021 (56.5)
299/1021 (29.3)
112/1067 (10.5)
746/846 (88.2)
633/829 (76.4)
498/778 (64.0)
566/816 (69.4)
555/813 (68.3)
407/757 (53.8)
311715 (43.5)
293/728 (40.2)
283/695 (40.7)
196/488 (40.2)
150/462 (32.5)
123/472 (26.1)
138/375 (36.8)
109/465 (23.4)
82/339 (24.2)
68/446 (15.2)
91/699 (13.0)
52/443 (11.7)
39/438 (8.9)
30/453 (6.6)
34/445 (7.6)

Patients Who
Recovered

170/359 (47.4)

45/357 (12.6)
261357 (73.1)
51/357 (14.3)
46/362 (12.7)
256/305 (83.9)
233/304 (76.6)
183/277 (66.1)
187/298 (62.8)
166/286 (58.0)
146/278 (52.5)
128/277 (46.2)
92/262 (35.1)
91/255 (35.7)
58/198 (29.3)
44/193 (22.8)
32/193 (16.6)
31/139 (22.3)
28/193 (14.5)
20/128 (15.6)
16/185 (8.6)
17/248 (6.9)
13/184 (7.1)
9/184 (4.9)
7/189 (3.7)
3/182 (1.6)

Odds Ratio
(95% CI)§

0.93 (0.73-1.19)

1.18 (0.83-1.71)
0.48 (0.36-0.62)
2.47 (1.79-3.46)
0.86 (0.60-1.27)
1.34 (0.92-1.95)
0.94 (0.68-1.28)
0.92 (0.69-1.23)
1.19 (0.89-1.59)
1.42 (1.06-1.89)
1.03 (0.78-1.36)
0.85 (0.64-1.13)
1.24 (0.92-1.67)
1.32 (0.98-1.80)
1.53 (1.07-2.20)
1.74 (1.18-2.61)
1.68 (1.10-2.63)
2.22 (1.41-3.59)
2.03 (1.29-3.29)
1.94 (1.13-3.46)
2.00 (1.14-3.71)
2.15 (1.27-3.82)
1.83 (0.99-3.63)
1.95 (0.95-4.40)
1.90 (0.86-4.83)

4.59 (1.61-19.34)
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Odds Ratio
(95% Cl)7

Patients Who
Recovered

Patients Who
Variable All Patients Died

no./total no. (%)

Unexplained bleeding 168/932 (18.0)  140/693 (20.2) 28/239 (11.7)  1.83 (1.20-2.90)

Hematemesis 26/670 (3.9) 20/503 (4.0) 6/167 (3.6) 1.07 (0.44-3.01)
Blood in stool 48/843 (5.7) 35/614 (5.7) 13/229 (5.7) 0.98 (0.52-1.96)
Bleeding gums 19/837 (2.3) 18/608 (3.0) 1/229 (0.4) 6.69 (1.35-121.32)
Bloody nose 16/836 (1.9) 15/610 (2.5) 1/226 (0.4) 8.02 (1.54-148.62)
Bloody cough 20/831 (2.4) 16/605 (2.6) 4/226 (1.8) 1.63 (0.58-5.82)
Other bleeding 8/657 (1.2) 5/493 (1.0) 3/164 (1.8) 0.45 (0.11-2.23)
Bleeding at injection site 20/833 (2.4) 19/605 (3.1) 1/228 (0.4) 6.51 (1.32-118.04)
Blood from vaginaf 14/431 (3.2) 13/290 (4.5) 1/126 (0.8) 0 (1.11-112.4)
Blood in urine 10/827 (1.2) 9/601 (1.5) 1/226 (0.4) 5.14 (0.90-98.73)
Bleeding under skin 5/827 (0.6) 5/604 (0.8) 0/223 NA



Clinical and Laboratory Course

IgM (7 days-4 months) and IgG (7 days-5 years)
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MSF Staff Members Lead a Young Patient with Suspected Ebola into the Case-Management Center.



Geographic distribution of Ebola virus disease outbreaks in humans and animals

Location of reported Ebola Reston outbreaks in animals
% Location of reported Ebola outbreaks or isolated cases

e

Home range of Pteropodidae family of fruit bais
Lbamal

l:l Country with serological evidence

Country reported Ebola imported case in human

Country reported Ebola Virus Disease outbreaks

Country reported Ebola Reston outbreaks in monkeys or domestic pigs

l:l Country reported Ebola Reston outbreaks in imported monkeys from Philippines

Not applicable

L T

The boundaries and names shown and the designations used on this map do not imply the expression of any opinion whatsoever
on the part of the World Health Organization concerning the legal status of any country, teritory, city or area or of its authorities,
or conceming the delimitation of its fronfiers or boundaries. Dotted and dashed lines on maps represent approximate border lines

for which there may not yet be full agreement.

Data Source: World Health Organization sy
Map Production: Health Stafistics and gﬁ g%r;?,igaeagn
Information Systems (HSI) i

World Health Organization ©WHO 2014. All rights reserved.



MAP DATE: 03 October 2014

NOT ACTIVE - No cases in
previous 21 days

ACTIVE - New cases in
previous 21 days

NEWLY INFECTED - New cases in
- previous 7 days (in previously
uninfected areas)

Map Scale (A3): 1:3,700.000
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Figure 2. Weekly Incidence of Confirmed, Probable, and Suspected Ebola Virus Disease Cases.




1. Virus reservoir :
Fruit bats

The virus maintains itself in fruit bats. The bats
spread the virus during migration.

El
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2. Epizootic in primates

3. Primary human infection

4. Secondary transmission

Infected fruit bats enter in direct or indirect
contact with other animals and pass on the
infection, sometimes causing large-scale
epidemics in gorillas, chimpanzees and other
monkeys or mammals (e.g. forest antelopes).

Humans are infected either through direct
contact with infected bats (rare event), or
through handling infected dead or sick
animals found in the forest (more frequent)

Secondary human-to-human transmission
occurs through direct contact with the
blood, secretions, organs or other body
fluids of infected persons. High
transmission risk when providing direct
patient care or handling dead bodies
(funerals).

Formenty P. Ebola. In: Ergonul, Can, Akova, Madoff, 2014, Elsevier



Bushmeat: yabani hayvan eti

The term bushmeat, also called wildmeat and
game meat, refers to meat from non-domesticated
mammals, reptiles, amphibians and birds hunted
for food in tropical forests






Basic reproduction number, Ro
(Cogalma sayisi)

1.71 (95% Cl, 1.44 to 2.01), Guinea
1.83 (95% Cl, 1.72 to 1.94), Liberia
1.20 (95% Cl, 0.67 to 1.96), Nigeria
2.02 (95% ClI, 1.79 to 2.26), Sierra Leone

RO <1 : sOnumlenme
Ro=1 : endemik
Ro>1 :salgin
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M Recovered ¥ In treatment M Died

Omaha
Nebraska Medical Center

Dallas mm LI
Atlanta
Emory University Hospital

Wednesday A second hospital worker
involved in the treatment of an Ebola
patient from Liberia tested positive.

Oslo

Hamburg
o ... Leipzig
Paris ™ Frankfurt

Madrid IIT

London

A Spanish nurse contracted Ebola while treating
a missionary who died in a Madrid Hospital.

|
Countries with Ebola outbreaks



Ebola outbreak: Nurse infected in Spain
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Media Statement

For Immediate Release: Sunday, October 12, 2014
Contact: Media Relations
(404) 639-3286

CDC Confirms Healthcare Worker Who Provided Care for First Patient

Positive for Ebola
Patient isolated and public health investigation angoing

Today, the Centers for Disease Control and Prevention (CDC) confirmed test results reported late last
night by the Texas Department of State Health Services’ public health laboratory showing that a
healthcare worker at Texas Presbyterian Hospital is positive for Ebola. The healthcare worker, who
provided care for the Dallas index patient, was isolated soon after symptoms started and remains 50
now.

Cn Friday, October 10, the healthcare worker reported a low-grade fever overnight and was referred
for testing. The healthcare worker had been self-monitoring for fever and symptoms. As a
precaution, after identification of fever, the healthcare worker was isolated and CDC staff interviewed
the patient to determine additional contacts or potential exposures. At this time, one close contact
has been identified and is being monitored.



Ispanyol Hemsirenin Képegi Oldiruldi

Ebola Virus Antibody Prevalence in
Dogs and Human Risk

Lois Allela,*1 Olivier Bourry,*1 RéA : ilippe Yaba,* Brice Kumulungui,*
Pierre Rougqr = : ric M. Leroy*t
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Table 2. Prevalence rates of Ebola-specific ir n different areas and villages
Area/village characteristic 5 m revalence” (%) 95% confidence interval (%)
France - 2 0.2-6.9
Major towns (Libreville and Port Gentil) .l - - 8.9 3.6-17.4
Mekambo ; ’: L= i 15.2 8.7-23.8
Ebola virus-epidemic area (villages) Lo ’ 25.2 18.6-32.6
Villages with human cases g 272 18.4-37.4
Villages without human cases s :m e, 224 13.1-34.2
Villages with human cases and animal sourc e 31.8 20.9-44.4
Villages with human cases, without animal st s00% 15.4 4.4-349
ey ==
200% L - u

10.0% + .p
50% 1 } -

o N i , . EID, 2005

France Major towns Mekambo Villages without  Villages with animal
animal source source



Ebola Virus Disease in West Africa
EDPLN laboratories for Ebola or Marburg virus diagnostic

04 F

7)‘ \ EDPLN : Emerging and Dangerous
8 é ‘ pathogens Laboratory Network

1 é Senegal
Institut Pasteur de Dakar
Gabon
15 2 é Centre international de Recherches

Médicales de Franceville

South Africa

Zi 48 3 é National Institute for Communicable
5 Diseases

Uganda
4 Uganda Virology Research Institute
Kenya
3é : 5 Kenya Medical Research Institute (KEMRI)

6 Germany
Bernhard-Nocht-Institut fur Tropenmedizin (BNI)

France
7 é Institut Pasteur Lyon et Paris

_ 8 é United States of America

Centers for Disease Control and Infection
AFR-EDPLN laboratories with capacity é Global EDPLN laboratories supporting
for Ebola or Marburg virus diagnostic the Guinea Ebola outbreak response 9 é

Canada
National Microbiology Laboratory
Public Health Agency ofCanada
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DRUGS

VACCINES

llaclar ve Asilar

DRUGS AND VACCINES TO WATCH

This week the World Health Organization is convening a meeting to discuss Ebola drugs and vaccines that
might be prioritized for trials during the current outbreak. Here are some that delegates will consider.

NewLink Genetics, USA

virus that is loaded with a gene from Ebola.

non-human primates.

TREATMENT HOW IT WORKS TESTS
ZMapp == | Antibody cocktail binds to and inactivates virus. == | Protects monkeys infected with Ebola —
Mapp Biopharmaceutical, USA Y : Y ;
Favipiravir Broad antiviral compound that inhibits Protects mice with Ebola. Tested in
Fujifilm, Japan, and Medivector, USA —> aviral enzyme. —> phase |l trials in humans with influenza.
TKM-Ebola RN RNA molecules bind to Ebola's genetic N Protects monkeys with related Marburg
Tekmira Pharmaceuticals, Canada material, preventing the virus from proliferating. virus. Phase | human trials ongoing.
BCX4430 - Protects monkeys infected with related
BioCryst Pharmaceuticals, USA > | Broad antiviral compound. — Marburg virus.
NIAID/GSK Ebola vaccine
US National Institute of Allergy Chimpanzee virus delivers segments of - .
and Infectious Diseases and —> genetic material from two Ebola virus species. —> | Phase | clinical trials imminent.
GlaxoSmithKline, UK
VSV-EBOV N Contains weakened version of vesicular stomatitis HEN Prevents lethal infection in

Humans
treated



Ebola Asi Adaylar

A Recombinant VSV vaccine

VsV wild-type [N Rl s e

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

BP5SC1001 EBOV GP

B NIAID/GSK cAd3 Ebola vaccine

cAdgenome || B L e

El replaced with
EBOV GP gene inserts

cAd3-EBOV | Ratel&ed T

E4 deleted

—i— o

NEJM, 7 Ekim 2014



HEALTH EBOLA

Ebola Healthcare Workers Are Dying
Faster Than Their Patients

The bulk of healthcare
workers are locals who
don't have enough
resources or training to
treat not only their
patients, but also each
other




KLIMI TURK KLINiK MIKROBIYOLOJi VE
INFEKSIYON HASTALIKLARI DERNEG|

oemaxmeo ISIRE NIN TEDAVISI SURUYOR / SIERRA
| - NORVECLI EBOLA'YA YAKALANDI

Ispanyol Hemgire'nin Tedavisi

Stiriiyor / Sierra Leone'de
Bir Norvegli Ebola'va Yakalandi

Spain ramps up Ebola response; Norwegian tests positive in
Sierra Leone



TURK KLINIK MIKROBIYOLOJI VE o
INFEKSIYON HASTALIKLARI DERNEGI

HABERLER »

EBOLA'NIN AVRUPA'DA YAYILMA OLASILIGI DUSUK /
ANCAK YENI OLGULARLA KARSILASILMASI “KACINILMAZ"

Ty S N ¥ weltgesunahetsor
% ¥ mondiale de la Sar AT WAL

Eumpe f!';{v':»;j.,‘g

Ebola’nin Avrupa’da Yayilma
Olasilig1 Diigiik / Ancak Yeni

QOlgularla Karsitlasiimasi
“Kacinilmaz”

£ Zsuzsanna Jakab _
WHO Regional Director

Risk of Ebola spreading in Europe is very low: statement by
Zsuzsanna Jakab, WHO Regional Director for Europe
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Cases and Case Fatality Rate: 2002-2014
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Crimean-Congo Hemorrhagic Fever

Ergonul O, In Emerging Infections, 2014, Elsevier



lineyi yanlislikla kendine batiran doktor dldii

Ondokuz Mayis Universitesi (OMU) Saglik Arastirma ve Uygulama Merkezi acil servisine bagvuran Kinm Kongo
Kanamali Atesi (KKKA) hastasinda kullamilan igneyi yanlislikla kendine batiran doktor Mustafa Bilgic, tedavi
gordiigii yogun bakim servisinde miidahalelere ragmen kurtarilamad.

< UL 2012, 11:42

Evdeki hesap
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Crimean-Congo
Hemorrhagic Fever
among Health Care

Workers, Turkey

Aysel Kocagul Celikbas, Basak Dokuzoguz,
Nurcam Baykam, Sebnem Eren Gok,
Mustafa Necati Eroglu, Kenan Midilli,

Herve Zeller, and Onder Ergonul

Table 1. Clinical and laboratory findings of HCWs in whom Crimean-Congo hemorrhagic fever developed afier occupational exposure,
Turkey, 2004—2011"t

Body Leul-:nc:'g'tesf F’Iatel-.a"[s;f

HCW, outcome temperature, °C Bleeding mm?® AST ALT APTT  Fibnnogen S5l

1, survived 38.5 No 800 42,000 425 346 44 225 Moderate
2, survived 37.2 No 1100 53,000 145 81 43 270 Mild

3, died 40.5 Ecchymosis, 11,100 40,000 291 277 a0 171 Severe

hematemesis,
melena,
hematuria

4., survived 405 No 2,900 78,000 150 110 374 250 Mild

5, survived 39 Epistaxis 1,800 58,000 167 129 64 218 Moderate
6, survived 405 No 1,800 44 000 123 216 40.5 165 Moderate
T, survived 391 No 3,100 13,000 418 132 40.9 170 Moderate

*HCW, healih care worker; AST, aspartate aminotransferase; ALT, alanine aminotransferase; APTT, activated partial thromboplastin time ; 551, severity
score index.

TReference values: leukocytes, 4 0001 1,D[I-D.fmm3; platelets, 15{],DEI-D—45l],l]EI-Dnﬂm‘]; AST, <50 IV ALT, <h0 IW/L; APTT, 2436 sec; fibrinogen, 200
400 ma/dL.

Emerg Infect Dis 2014



Table 2. Demographic features of HCWs with occupational exposure to Crimean-Conger hemorrhagic fever virus, Turkey, 2004-2011*

Ribavirin for
Episode, HCW age, postexposure  Ribavirin for therapy (no. d
outcomet y/sex/profession Procedure Transmission route  prophylaxis after symptom onset) Fatal
Episode 1, 36/M/nurse Wound care Contact with No Yes (0) No
survived, her surgical wound
baby died without protective
equipment
JN/Finurse Intubation, Aerosol and droplet No No MO
aspiration and contact without
protective
equipment
Episode 2; died 268/F/nurse Phlebotomy Needlestick NO Yes (3) Yes
Episode 3; died 41/M/physician Resuscitation Aerosol and droplet - Yes (0) No
26/M/physician MNasal tamponade Indirect contact - Yes (0) No
29/M/physician  Nasal tamponade Indirect contact — Yes (0) No
Episode 4; J0/M/nurse Phlebotomy Needlestick NO Yes (1) No
survived
Episode 3; JO/F/nurse Phlebotomy Needlestick Yes — No
survived
Episode 6, 24/Fiphysician Phlebotomy Needlestick Yes - No
survived
*HCW, health care worker; —, ribavirn not necessary.
TOutcome for the index case-patient in each episode.
478 Emerging Infectious Diseases - www.cdc.gov/eid - Vol. 20, No. 3, March 2014

Emerg Infect Dis 2014
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Do you know how you wil de:

2l with waste! Remove gloves & gown
‘et off gown & gloves; and ol mside ot
se of goves and

Step 2 Step 2
P oxa g Perform and ygine

Step 33 OR Sig 3b Step 33
Put on face shieid illon medical mask d €7 protection W wearing face shield:
‘eye visor/goRides) Remove face stiek from beind
Dispase of face sheld safely.

Step 3b
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Standard Precautions

hand hygiene

gloves =» based on risk assessment

gown =» based on risk assessment

facial protection (eyes, nose, mouth) =» based on risk assessment

respiratory hygiene and cough etiquette

environmental cleaning and disinfection
cleaning and disinfection of patient care equipment
waste disposal

prevention of needlestick injuries.

Not SP, not for clinical use!



Hand hygiene and use of PPE based on
risk assessment

Always before and after patient contact, and after contact with
contaminated environmental surfaces or equipment

If direct contact with patient’ s blood and body fluids, secretions, excretions,
mucous membranes or non-intact skin

If there is a risk of spills onto the health-care worker’ s face
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