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The Virus

• Family FILOVIRUS

– Includes Marburg and genus Ebolavirus

– 5 species – Zaire, Sudan, Tai Forest (Ivory 

Coast), Bundibugyo and Reston

– Non segmented Single stranded –ve sense RNA

– Similar to Paramyxoviruses and Rhabdoviruses



Host and Transmission

• Unknown maintainance host – bats 

suspected

• Marburg found in bats (eg Uganda cave)

• Most epidemics start after contact with 

infected animals (non human primates) –

particularly in relation to their use as “bush 

meat”



Transmission

• Direct contact of broken skin or mucous 

membranes with virus containing fluids 

(blood, vomit, urine, faeces, semen, sweat)

• NOT aerosol

• Traditional washing/ handling of the dead

• Absent or misuse of protective equipment 

amongst HCWs





Pathogenesis

• Many target cells – but macrophages/ 

Dendritic cells initially

• Virus suppresses Interferon response

• Abundant release of cytokines and 

chemokines     SIRS

• Tissue factor release     Coagulation with D-

dimer detection. Eventually Liver failure



Clinical

• Incubation 2-21 days. No contagion till 

symptomatic

• Fever, malaise, headache, backpain

• Rash common – erythematous

• Diarrhoea, nausea, vomiting

• Bleeding late in illness

• Hiccups somewhat characteristic







Laboratory

• Lymphopenia, leucopenia with immature 

forms

• Thrombocytopenia (50-100,00/uL)

• AST>ALT

• Prolonged APTT PT, increased FDPs

• Proteinuria

• Virus persists in semen up to 3 months 

(viable) – even 9 months (by PCR)





http://healthmap.org/ebola/#timeline

28,633 cases

11,314 deaths





Treatment

• Mortality estimated 70%

• Supportive

• Immune serum – not as efficacious as 

reported

• Zmapp

• Some more experimental Rx – siRNA, 

polymerase inhibitor (BCX4430), GS-5734



Nicotiana

benthamiana



Zmapp-macaques

Compound Schedule (days post infection) Survival

Zmapp 1 3, 6, 9 6/6

Zmapp 2 3, 6, 9 5/6

Control 3, 6, 9 0/2

ZMapp 3, 6, 9 6/6

ZMapp 4,7,10 6/6

ZMapp 5,8,11 6/6

Control 4,7,10 0/3
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ZEBOV

• Recombinant Vesicular Stomatitis Virus 

with surface Gp ZEBOV – 1 dose

• Cluster randomized contacts – immediate vs 

delayed- 21 days (2014 vs 1498 vaccinated)

• 0 vs 16 cases

• 100% vaccine efficacy

• Delayed vaccination now ceased

• Only 1 SAE (fever)

http://dx.doi.org/10.1016/S0140-6736(15)61117-5

http://dx.doi.org/10.1016/S0140-6736(15)61117-5






Figure 3. Kaplan-Meier plots of the cumulative incidence of confirmed Ebola virus disease in different study populations (A) All vaccinated individuals assigned 

to immediate vaccination versus all eligible individuals assigned to delayed vaccination (primary analysis). (B) All eligible and consenting individuals. (C) All 

eligible individuals. (D) All individuals. Arrows indicate immediate (day 0) and delayed (day 21) vaccination. The shaded area shows the period excluded from 

analyses

Efficacy and effectiveness of an rVSV-vectored vaccine expressing Ebola surface glycoprotein: interim results from the 

Guinea ring vaccination cluster-randomised trial

http://dx.doi.org/10.1016/S0140-6736(15)61117-5

http://dx.doi.org/10.1016/S0140-6736(15)61117-5


ZEBOV issues

• Storage and transport at -80C

• Although only 1 SAE attributed to vaccine 

(fever):

• Swiss volunteer study – 13/51 had delayed 

(day 10) reactive arthritis, 7 with rash1.

• In a US study – no SAE’s but around 25% 

had gr1/2 arthralgia – 1 had mild delayed 

arthralgia2

1. http://dx.doi.org/10.1016/S1473-3099(15)00154-1

2. http://dx.doi.org/10.1056/NEJMoa1414216

http://dx.doi.org/10.1016/S1473-3099(15)00154-1
http://dx.doi.org/10.1056/NEJMoa1414216


Vaccine
• Recombinant chimpanzee adenovirus 

expressing ebolavirus glycoprotein (ChAd-3)

Challenge occurred 

5 weeks post vax,

At 10 months best 

response was 50%

So – single shot 

does not give 

durable protection

http://dx.doi.org/10.1038/nm.3702

http://dx.doi.org/10.1038/nm.3702


2 dose schedule

• Different boosting strategies used –

including use of Modified vaccinia Ankara 

(MVA)





• Titres>1:1000 in 91% after 1011 Chad3



Safety

• 1 unrelated SAE

• Nearly all AE’s were mild – fatigue and 

headache most common. 

• Temp >38.5C in 3/111 of Chad3 recipients 

and 0/52 in MVA recipients



• “Bavarian Nordic (Martinsried, Germany) 

provided 30 scarce doses of MVA-BN-Filo 

(which expresses Zaire Ebola virus and 

Sudan Ebola virus glycoproteins and other 

filovirus proteins)”.



FDA thinking

• Approval under the “animal rule” ( 21 CFR 

601.90/91/92) may be considered for products for 

certain serious or life-threatening conditions when 

definitive human efficacy studies are not ethical or 

feasible ….. This regulation permits FDA to 

license vaccines based on adequate and well 

controlled animal studies when the results of those 

animal studies establish that the vaccine is 

reasonably likely to produce clinical benefit in 

humans, provided that safety in humans has been 

established. 





Interesting facts and resources

• "We believe that Ebola virus has killed 

probably tens of thousands of Great Apes in 

the past 20 to 30 years in Central Africa” 

(about 1/3 world’s Gorilla population)

• Great apes-fruit-bats & Faeces as 

monitoring tool
• http://www.voanews.com/content/ebola-great-apes-24sept14/2460717.html






