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tates that T cells drive autoimmune pathol-
ogy. But the success of Rituxan (rituximab), 
a B cell–depleting biologic for treating rheu-
matoid arthritis and multiple sclerosis, has 
shifted the focus towards B cells. “IL-6 has 
been characteristically linked to B cells. It is 
a major factor for differentiating B cells into 
antibody-producing plasma cells,” says Jones. 
“From this point of view, IL-6 makes a decid-
edly attractive target.”

That may explain why last February, GSK 
licensed a preclinical antibody therapeu-
tic against IL-6 from EUSA Pharma, for  
$44 million plus royalties on future sales. It’s 
a hefty sum for an early-stage drug. “We were 
able to do the deal on the basis of the news 
coming out of Roche,” concedes Tim Corn, 
chief medical officer at EUSA, of Oxford 
Science Park, Oxford. “Actemra, if successful, 
will open up the market for IL-6 monoclonal 
antibodies. GSK likes the idea of being a fast-
follow up. It is good at being second in the 
market and then dominating it,” says Corn.

There are technical reasons why fully 
human mAbs targeting IL-6 itself could 
have an edge over Roche’s anti-IL-6 recep-
tor antibody. Clinical data emerging from 
Actemra trials have indicated treatment can 
trigger changes in lipid levels as well as liver 
abnormalities, which are a cause for concern 

encourages activated cells to infiltrate 
peripheral tissues. “Over time this chronic 
inflammation causes the tissue damage seen 
in lupus and rheumatoid arthritis,” says 
Elizabeth Crabb Breen, an immunologist at 
the University of California Los Angeles.

Two critical events originally shifted drug-
makers’ attention to IL-6. The first was the 
observation that people with Castleman’s 
disease—a benign tumor that overproduces 
IL-6—experience symptoms similar to those 
of rheumatoid arthritis, including autoanti-
bodies, fever, joint pain and anemia, which 
resolve when the tumor is removed (Arthritis 
Rheumatol 33, 398–402, 1990). The second 
was the finding that IL-6-deficient mice 
(Nature 368, 339–342, 1994) are incapable 
of mustering an inflammatory response. 
Further, investigations in murine models of 
arthritis revealed that IL-6-deficient mice 
are protected and display little evidence of 
disease (TNF-deficient mice do respond). 
“These results tell us IL-6 has a central 
role to play in disease progression,” says 
Professor Simon Jones from the Medicinal 
Biochemistry and Immunology Department 
at Cardiff University, Wales, UK.

A sea change in how immunologists view 
autoimmune disease has also helped clinch 
the case in favor of IL-6 blockers. Dogma dic-

SeLeCTed research collaborations
Partner 1 Partner 2 $ (millions)

Archemix (Cambridge, Massachusetts) Ribomic (Tokyo) 200

Regeneron (Tarrytown, NY) Sanofi-aventis (Paris) 21.5 

Table 1  Selected IL-6 blockers in development
developer (location) drug Mechanism indication Status

Chugai (Tokyo)/ 
Roche (Basel)

Actemra Humanized mAb  
to IL-6 receptor

Castleman’s disease 

RA

Approved in Japan

Awaiting FDA 
approval

Centocor (Horsham, 
Pennsylvania)/J & J (New 
Brunswick, New Jersey)

CNTO-136

CNTO-328

Fully human mAb 
to IL-6

Chimeric mAb  
to IL-6

Lupusa

Multiple myeloma,  
prostate cancer

Phase 2- currently 
recruiting

Phase 2

Amgen (Thousand Oaks, 
California)

C-326 Avimer protein 
designed to block 
IL-6

Crohn’s disease On holdb

Regeneron (Tarrytown, New 
York)/Sanofi-aventis (Paris)

REGN-88 Fully human mAb  
to IL-6 receptor

RA Phase 1

Conaris (Kiel, Germany) CR5/18 Recombinant fusion 
protein

Inflammatory  
diseases

Preclinical

Interprotein (Amagasaki- 
City, Japan)/Evotec 
(Hamburg, Germany)

PPI-2458 Methionine amino-
peptidase inhibitor  
to stop IL-6 secretion

Inflammatory  
diseases 

Preclinical

aCutaneous and systemic lupus erythematosus. bPhase 1 trials completed. RA, rheumatoid arthritis.

HAE market heats up
The worldwide market for hereditary angioedema 
(HAE) is estimated at $500 million, and the 
space is attracting buyers. Shire, of Basingstoke, 
UK, announced in early July that it was 
buying Jerini, of Berlin, for $521 million, and 
ViroPharma, of Exton, Pennsylvania, has said 
that it will acquire Lev Pharmaceuticals, of New 
York, for $442.9 million (though that value 
could reach $617.5 million with regulatory 
and commercial milestone payments thrown 
in). Both acquired companies have drugs 
nearing approval by the US Food and Drug 
Administration (FDA) for the disorder, which 
can be fatal (Nat. Biotechnol. 26, 364–365, 
2008). Although Jerini’s Firazyr (icatibant), 
a first-in-class synthetic peptidomimetic, 
was approved for acute HAE treatment by the 
European Commission, in April the FDA issued a 
not approvable letter. Lev’s Cinryze (C1 esterase 
inhibitor) should receive a decision from the 
FDA in October. Three other firms are seeking 
US approval for HAE drugs aimed at the acute 
market—Dyax, of Cambridge, Massachusetts, for 
DX-88 (ecallantide), a small recombinant protein; 
Pharming, of Leiden, the Netherlands, for Rhucin 
(recombinant human C1 inhibitor from transgenic 
rabbits); and CSL Behring, of King of Prussia, 
Pennsylvania, for Berinert (human plasma 
purified C1 inhibitor). Of those companies, Dyax 
is the “most undervalued,” says New York–based 
Susquehanna Financial Group analyst Jason 
Kolbert. DX-88 can be delivered subcutaneously 
(as can Firazyr), and Kolbert speculates that if 
DX-88 gains approval first, it could become the 
drug of choice in the US. –Jodi Hyer

mAb quality by design
Seven leading biotech industry players have 
teamed up to create a fictitious monoclonal 
antibody (mAb) that will serve as a quality-by-
design example for the industry. The newly formed 
consortium, which includes Conformia, a product-
process life-cycle management company, aims 
to assist companies in interpreting and adopting 
quality guidelines for product development. 
Regulators are increasingly interested in the 
quality-by-design approach, which introduces 
the concept of quality into the manufacturing 
process from the start. California-based Amgen 
of Thousand Oaks and Genentech of S. San 
Francisco, Abbott, located in Abbot Park, Illinois, 
MedImmune of Gaithersburg, Maryland, London-
based GlaxoSmithKline, Eli Lilly of Indianapolis 
and New York-based Pfizer form the chemistry 
manufacturing and controls (CMC) biotech working 
group involved in the project. They will use 
industry data to create a realistic package similar 
to what a company might submit for marketing 
authorization. The results, due Spring 2009, will 
be available to industry and regulators across the 
globe. Ken Seamon, Institute of Biotechnology, 
Cambridge, UK, and co-facilitator of the CMC 
biotech working group, noted: “Companies will 
end up with a more robust manufacturing process 
by incorporating quality by design. It may also 
allow more flexibility with the regulators when 
making changes in a process.” The initiative is 
part of Conformia’s Cooperative Research and 
Development Study with the FDA. –Susan Aldridge
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