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The crucial negligence of the regulatory authority and the company
— Normal evaluation of the results of animal experimentation
could have prevented the TGN1412 tragedy —
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Abstract

On 13" March 2006 the TGN1412 trial resulted in an unprecedented tragedy. when all of the six healthy
volunteers, to whom the new drug was administered for the {irst time in humans as an investigational product,
suffered multi-organ failure with severe shock and were treated with ventilator. I raised serious doubts about
the validity of current measures for new drug approval. This paper examines the validity of the regulatory
agency's conclusion that “an unexpected binlogical effect is the wost likely cause of the severe reactions” and
“adverse incidenis which oceurred were not as a result of any errors made in the manufacture of TGN1412, its
formulation, dilution or administration to trial participants”. It also examines lessons learned from the incident.

Anti-CD28 monoclonal antibody (S-mAb) activates ly mphoq tes on its own. Following the development
of anti-rat CD28 S-mAb, TG1412 was developed as humanized S-mAb. Non-observed adverse effects level
{NOAEL) of JJ312 for rat was 0.2mg/body (or estimated as 0.5mg/ka) . NOAEL for the Cynomolgus monkey
whose amino acid sequence of extracellular domain of CD28 was 100%, the same as that of human CD28§ was
decided as 50 mg/kyg by the manufacturer. However, it may be 1mg/kg if swelling of lymph nodes or death is
TG1412related. If one considers the lesser dose should be NOAEL, 1/500 of 0.5mg/kg should have heen
determined as the first huian safe dose.

Therefore, 0.1mg/kg, which was the first human dose of TG1412 approved and actually used, was 100
times higher than the safe dose according to current medical comnon sense for safety.

Before humaun-specific hiological products are used for humans, the following procedures should he taken.
First. species-specific biological products for two animal species should be developed (in this case specie
specific S-mAb). Second, the toxicology studies should be conducted with the same animmal species as those
used {or investigating general pharmacology and efficacy. Third, another series of toxicology studies using
hwmanized monoclonal antibodies should be conducted with one primale that has the most similar amino acid
sequences of whole antigen (in this case :CD28) of not only the extra-cellular but also the intra-cellular domain
of the lymphocyte to that of human lymphocytes. Fourth, 1/500 (in mg/kg basis) or 1/250 (in mg/body
surface hasis) of the lower level of NOAEL among boih species should be the first human dose. And finally,
The investigational product should not be applied (infused) faster than the rate at which it was used in the
animal toxicity studies, Stricter regulation should be established to ensure that the d])()\'(‘ procedures would be
appropriately followed since they currently seem to be neglected. ‘

Key words
TGN 1412, superagonist anti-CD28 monoclonal antibody (anti-CD28 super mAb), Non-observed adverse effects
level (NOAEL), pre-clinical animal experimentation, protection of human subjects
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Fig. 1 Two classes of CD28 specific monoclonal Antibodies (mAhs) ™
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Fig. 8 Splenomegaly and lymphadenopathy of LEW rats which received single i.p. dose of I mg
anii-CD28 mAb JJ319 (ef() .or JI316 (right)
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Fig. 4 Lymphoeyic subsets responding to anti-CD28 treatment in vivo.
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