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Abstract
	 Ebola viral disease is one of the major threats world wide. But the treatment option is merely 
supportive and symptomatic therapy. Vaccination and drug therapies are still under trial. This 
article throws light into the various emerging treatment options for the Ebola viral disease.
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	 Ebola viral disease is a virulent human viral 
hemorrhagic fever that has become a global 
threat due to its high fatality rates. Unfortunately, 
management of Ebola outbreaks is limited 
to palliative care and preventive measures. 
Supportive treatments include fluid resuscitation, 
correcting electrolyte imbalances, and treating 
secondary infections. Blood transfusion therapy, 
immunological therapy, drug therapies, and 
vaccines are all currently under development. 
This article discusses several approaches to treat 
Ebola virus (EBOV) infections that are currently 
being explored.  
	 Some animal model data suggest that 
hyperimmune intravenous immunoglobulin 
preparations fractionated from reconvalescent 
plasma could be used as an Ebola treatment 
because this blood contains antibodies 
against EBOV (1). Treatment strategies using 
reconvalescent plasma are currently undergoing 
Phase II and III clinical trials. Comparisons of the 
efficacy of whole blood and plasma transfusions 
suggest that plasma transfusion is the preferable 
approach (2). 
	 Michelow et al. proposed that recombinant 
human Mannose Binding Lectin (rhMBL) 
therapy can be used as a novel broad spectrum 
antiviral approach for treating Ebola patients (3). 
Some experimental strategies that have shown 
promising results in treating EBOV-challenged 
non-human primates (NHPs) after Ebola 
infection are: i) recombinant human activated 
protein C (rhAPC) (4); ii) recombinant nematode 
anticoagulant protein c2 (rNAPc2) (5); iii) small 
interfering RNA (siRNA) (6); iv) positively-
charged  phosphorodiamidatemorpholino 

oligomers (PMOplus) (7); and v) ZMAb (consisting 
of murine mAbs m1H3, m2G4, and m4G7) (8). 
Follow-up studies found that ZMAb combined 
with an adenovirus-based adjuvant may help 
provide full protection in rhesus macaques when 
treatment was administered up to 72 h after 
infection (9).
	 ZMapp is a humanised monoclonal antibody 
that targets the EBOV glycoprotein (10). This 
drug was first used in the 2014 West Africa Ebola 
virus outbreak and is currently in phase II clinical 
trials. To date, the safety and efficacy of ZMapp 
has not yet been fully demonstrated and thus the 
drug is not yet licensed. Drugs such as Zmapp can 
have several side effects, including fever, nausea, 
vomiting, diarrhoea, rashes, and in rare cases, life-
threatening shock (11). The nucleotide analogue 
favipiravir and siRNA TKM 100802 are two other 
antiviral drugs that were approved for emergency 
use during EBOV outbreaks (12). These drugs 
are currently in phase II and III clinical trials. 
Favipiravir is proposed to be safe when taken 
orally and shows rapid distribution and uptake in 
cases arising during inhalational EBOV outbreaks 
(13). The peptide FX06 and monoclonal antibody 
mixture ZMab as well as several other drugs are 
currently being administered on a compassionate 
basis as the safety and efficacy of these drugs 
in patients is still undergoing evaluation. MIL-
77 and BCX-4430 (14),which are a monoclonal 
antibody and adenosine analog, respectively, are 
in phase I clinical safety trials and currently have 
no planned efficacy trials until the safety data have 
been analysed. Interferons also have potential 
for treating EBOV and are undergoing phase II 
clinical trials. Meanwhile, trials of the nucleotide 
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analogue, brincidofovir, which was used as an 
emergency treatment in EBOV outbreaks (15), 
have been halted and World Health Organization 
(WHO) deprioritised this compound for treating 
Ebola infections. Some non-antiviral drugs such 
as chloroquine, clomiphene, and statins are also 
being explored for use in EBOV outbreaks (16–
18), and the antimalarial drug amodiaquine is 
being prioritised by WHO for use in NHPs(17). 
	 Although no licensed vaccine is currently 
available to prevent EBOV infections, vaccine 
research is ongoing in various countries and has 
produced several promising candidates. Initial 
characterisations of classical formulations of 
inactivated EBOV with adjuvants, such as Ribi 
or lipid A-containing liposomes, did not produce 
encouraging results (19–21). However, trials of 
viral-vector-based vaccines, DNA vaccines, and 
virus-like particles (VLPs) are currently underway. 
The advantage of these novel vaccine approaches 
over classical approaches is that they induce both 
innate and adaptive immune responses that result 
in better vaccine efficacy (22).
	 Recent studies suggest that a combination 
of humoral immune responses with sufficient 
activation of CD4+ and CD8+ T lymphocytes 
would protect against EBOV infection (23,24). 
A suitable protective immune response in mice 
(25)] and partial response in guinea pigs (26) was 
elicited by a DNA vaccine expressing Zaire Ebola 
virus glycoprotein (ZEBOV-GP). In humans, a 
three-plasmid DNA vaccine encoding Zaire-GP 
(ZEBOV-GP), Sudan-GP (SEBOV-GP), and -NP 
(nucleoprotein) elicited a cellular and humoral 
immune response after three injections of the 
vaccine in a phase I clinical trial (27). Moreover, 
chimpanzee adenovirus serotype 3 (cAd3-EBO), 
and recombinant vesicular stomatitis virus (rVSV–
EBO) are important vaccines that may be effective 
in preventing the transmission of EBOV in NHPs 
(28,29). Phase III clinical trials are ongoing for 
ChAd3-ZEBOV and rVSV-ZEBOV in West African 
countries (30–32), and these rVSV-based EBOV 
vaccines may be beneficial aspost-exposure 
treatments. When rVSV together with ZEBOV-GP 
or SEBOV-GP was administered to NHPs after 
30 minutes of homologous EBOV challenge, the 
rVSV vaccine protected 50% of ZEBOV-infected 
animals and 100% of SEBOV-infected animals 
(31,32). In phase I clinical trials, rVSV-ZEBOV 
showed mild-to-moderate reactogenicity, but no 
serious vaccine-related side effects were reported 

(33). Another completed phase I clinical trial 
showed that recombinant adenovirus serotype 
5 expressing ZEBOV and SEBOV-GP was safe 
for use in humans (34). In another trial, EBOV 
virus like particle (VLP) vaccines combined with 
Ribi adjuvant were administered three times to 
NHPs and protected against homologous ZEBOV 
challenge (35). In addition, two vaccinations with 
the replication-deficient ZEBOV lacking the VP30 
gene protected mice and guinea pigs from lethal 
ZEBOV challenge (36). Ad26-EBOV, MVA-EBOV, 
and recombinant protein Ebola vaccine candidates 
are only a few of the other EBOV vaccines that are 
currently in phase I clinical trials. 
           In conclusion, supportive and symptomatic 
treatment of EBOV infection is critical for 
managing EBOV cases, since drug therapies as 
well as immunological and blood transfusion 
treatments have not yet been licensed. WHO 
is committing significant resources and effort 
toward developing potential drugs and vaccines 
in order to deploy novel Ebola therapies, 
although research with EBOV is challenging due 
to its high virulence requiring biosafety level 4 
laboratories with special safety equipment to 
protect researchers who work with the virus. A 
safe and effective vaccine against EBOV infection 
can play a critical role in preventing future Ebola 
outbreaks. Many studies are underway to explore 
the safety and efficacy of various drugs and 
vaccines for treating EBOV infections. Moreover, 
community engagement, disease surveillance, 
contact tracing, and good laboratory service may 
help control future EBOV outbreaks.
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