
International Conference on

Biothreats & Biodefense
October 15-17, 2012   DoubleTree by Hilton Chicago-North Shore, USA

Volume 3 Issue 3 - 56 
J Bioterr Biodef
ISSN:2157-2526 JBTBD an open access journal

Biodefense-2012
October 15-17, 2012

Stef Stienstra, J Bioterr Biodef 2012, 3:3
http://dx.doi.org/10.4172/2157-2526.S1.006

The use of anthrax and orthopox therapeutic antibodies from human origin in biodefense
Stef Stienstra
Royal Dutch Navy, Netherland

It is impossible to protect whole nations from the effects of bioterrorism by preventive vaccination. There are too many possible 
agents, the costs would be exorbitantly high, and the health risks associated with complex mass vaccination programs would be 

unacceptable for the public health authorities. Adequate protection, however, could be provided via a combination of rapid detection 
and diagnosis with proper treatment for those exposed to biological weapon agents. Preferably this should be done with therapeutics, 
which would be beneficial in all stages of infection to disease. Monoclonal antibodies, preferably from human origin, can be used 
to prevent severe complications by neutralizing or blocking the pathological elements of biological agents and these are the optimal 
candidates to be deployed in case of biological warfare or a bioterrorist event. Recent research in aerosol challenged rabbits has shown 
that the application of a combination of a human monoclonal antibody against the protective antigen (PA) and one against the lethal 
factor (LF) of the anthrax toxin is highly efficacious even when given 48 hours after the exposure. In this models, all animals are 
symptomatic around 30 hrs after exposure and all exposed but untreated rabbits have died around 90 hrs after exposure. This new 
development offers a safe and effective therapy, which could save lives even days after the bioterror victims have been infected with 
anthrax spores. The human body is one of the better, and most suitably equipped places for the generation of monoclonal antibodies, 
intended for effective treatment of humans. Such antibodies will be optimal in specificity, affinity, in functional and pharmacological 
properties. In addition, the chances on adverse effects and cross-reactivity with human tissues will be minimal. For these reasons, the 
human immune response is used as a basis for the selection and generation of antibodies by the Dutch company IQ Therapeutics in 
Groningen, in close cooperation with the US Naval Medical Research Center and financially supported by the Dutch Armed Forces 
and the US Defense Threat Reduction Agency,. Persons, immunised against or infected with an agent of interest, donate blood cells in 
this research program voluntarily. This blood is used to select the white blood cells producing the antibodies of interest. Those cells are 
the basis of the fully human monoclonal antibodies generated with IQ’s Cloning the Human Response™ technology. 

The antibody-producing B lymphocytes are preserved by processing them according a novel human adaptation of Köhler and 
Millstein’s mouse hybridoma technology. After having identified and studied the antibodies in question, the genes encoding the antibody 
are transferred to the human PER.C6 production platform (Crucell BV), which can typically produce around 3-10 g/l therapeutic 
antibody, but the culture of this human cell line can also be done in an XD™ (eXtreme Density) process to obtain higher yields (>20 g/l). 
In this way, effective therapeutic fully human IgG1 (κ-light chain) antibodies, with an affinity of around 10-10 M against the protective 
antigen (PA) and 10-9 M against the lethal factor (LF) toxin components of Bacillus anthracis have been generated and are currently 
under development. Currently antibodies against orthopox viruses are generated as well from donors, which have been immunized 
with vaccinia. Other projects are the development of therapeutic antibodies for MRSA (methicillin resistant Staphylococcus aureus) 
and Enterococcus spp. 

Both human antibodies against the anthrax toxin components are efficacious in vitro (Toxin Neutralization Assay EC50 of 0.3nM 
and 0.1nM respectively for anti-PA and anti-LF) and in vivo in pre- and post-exposure settings, mice and rabbits (inhalation). The anti-
LF antibody (IQNLF) will be tested in a phase I clinical trial in Q3 of 2010. GMP material is already available for testing in humans. 
The anti-PA antibody is in a pre-clinical stage, as are the other antibodies mentioned. 

A remarkable result is that we have seen a strong additive effect in the treatment of anthrax infections when both anti-LF and 
anti-PA are used simultaneously. Studies have shown that a so chosen sub-optimal dose of anti-PA affording 50% protection can be 
supplemented with a small dosage of anti-LF to obtain 100% survival of the rabbits infected with 100 lethal dosages of anthrax by 
inhalation.

The rabbit inhalation studies indicated that with the use of the dual antibody approach (anti-LF and Anti-PA), the window of 
treatment after inhalation of anthrax spores can be extended as well. Whilst the onset of disease in the rabbit anthrax inhalation 
studies is in 25-29 hours, the lifesaving treatment of the animals with a normal dose has proven to still be effective when the treatment 
is given 48 hours after the lethal dose in a model where the mean time to death of untreated animals is around 90 hrs after exposure. 
This is important for the real life setting as not everybody will immediately be aware of the infection with anthrax spores, or will have 
access to immediate treatment. The ability of the dual antibody approach, enabling successful treatment even when victims are clearly 
symptomatic, will have a significant impact on managing the anthrax threat.
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