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Appendix A. REMS Document 

BLA 125261 STELARA™ (ustekinumab) 

Human interleukin 12 and 23 antagonist 

RISK EVALUATION AND MITIGATION STRATEGY (REMS) 

I. GOALS 

To evaluate and mitigate the potential risks of serious infections and malignancy, ·and 
reversible posterior leukoencephalopathy syndrome (RPLS) associated with 
STELARATM by: 

• alerting and warning healthcare providers and patients about the risks 

• informing and educating healthcare providers about the Psoriasis Longitudinal 
Assessment and Registry (PSOLAR) voluntary disease-specific patient registry 

II. REMS ELEMENTS 

A. MEDICATION GUIDE 

In accordance with 21 CFR 208.24, a Medication Guide will be appended to the package 
insert and will be provided by Centocor Ortho Biotech Inc. and/or its affiliates by either: 

I . Providing Medication Guides in sufficient numbers to distributors, packers, or 
authorized dispensers to permit the authorized dispenser to provide a Medication 
Guide to each patient receiving a prescription for the drug product; or 

2. Providing the means to produce Medication Guides in sufficient . numbers to 
distributors, packers, or authorized dispensers to permit the authorized dispenser to 
provide a Medication Guide to each patient receiving a prescription for the drug 
product. 

Medication Guides will be included in each single unit carton containing one vial and 
dispensed in accordance with 21 CFR 208.24. 

The Medication Guide will also be available on the STELARA ™ patient and 
professional websites. 

Please see appended Medication Guide (Attachment A). 

B. COMMUNICATION PLAN 

Centocor Ortho Biotech Inc. will implement a communication plan to the following 
healthcare providers: 
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• Dermatologists and dermatology healthcare providers (HCPs) who are likely to 
prescribe and/or inject STELARA TM 

• Oncologists who may treat malignancies potentially associated with the use of 
immunosuppressants for chronic inflammatory and autoimmune disease and will 
need to ascertain cases of malignancy after a long latency period. 

• Rheumatologists who may co-manage with dermatologists moderate to severe 
psoriasis patients with psoriatic arthritis 

• Infectious disease specialists and gastroenterologists who may be consulted about 
• infections and will need to understand the potential for infectious complications of 

IL-12/lL-23 blockade -

• Neurologists who may treat RPLS 

The communication plan w ill provide for the dissemination of risk information about 
serious infection, malignancy, and RPLS, and encourage patient participation and 
physician referral to PSOLAR investigator sites (a voluntary psoriasis registry). 

Elements of the communication plan: 

1. A Dear Healthcare Professional letter (see Attachment B) wi ll be distributed to 
dermatologists, oncologists, rheumatologists, infectious disease specialists, 
gastroenterologists, and neurologists. This will be distributed with in 60 days of 
STELARA TM approval. 

A Professional Label and a copy of the Medication Guide wi ll also be distributed in 
this communication. 

2. A Dear Pharmacist letter (see Attachment q wi ll be distributed to pharmacists. 
This wi ll be distributed within 60 days of STELARA ™ approval. 

A Professional Label and a copy of the Medication Guide will also be distributed in 
this communication. 

3. Dissemination. of information about serious infection, malignancy, and RPLS to 
health care providers through certain dermatology, oncology, rheumatology, 
infectious diseases, and gastroenterology professional societies' journals: 

I) For display as a panel/poster and distribution as printed material at all 
dermatology and oncology scientific meetings where the company has 
a sponsored booth 

2) For quarterly presentation as a printed information piece in the Journal 
of the American Academy of Dermatology and the Archives of 
Dermatology for 3 years 
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3) For quarterly presentation as a printed information piece in the Journal 
of Clinical Oncology and Blood for 5 years 

4) For twice yearly presentation as a printed information piece in Arthritis 
and Rheumatism, the Journal of Infectious Disease, the American 
Journal of Gastroenterology, and Gastroenterology for 3 years 

The REMS Journal Information Piece is appended to this document (see_ 
Attachments D, E, F, G, and H). 

4. Centocor Ortho Biotech Inc. will enhance participation in PSOLAR, a voluntary, 
disease-specific registry (which is comprised of patients receiving systemic 
therapies including other biologic agents), by outreach to dermatologic societies, 
inclusion of PSOLAR contact information in c_ommunication materials, and 
proactively educating dermatologists about PSOLAR. 

C. TIMETABLE FOR SUBMISSION OF ASSESSMENTS 

Centocor Ortho Biotech Inc. will submit REMS Assessments to the FDA according to the 
table below. To facili tate inclusion of as much information as possible while allowing 
reasonable time to prepare the submission, the reporting interval covered by each 
assessment should conclude no earlier than 60 days before the submission date for that 
assessment. Centocor Ortho Biotech Inc. will submit each assessment so that it will be 
received by the FDA on or before the due date. 

Assessment Timing Interval Relative to Date of Submission 

Submission A1mroval of the REMS to the FDA (month/year) 

I st Assessment 18 months after approval March, 2011 

2nd Assessment 3 years after approval September, 2012 
3rd Assessment 7 years after approval September, 2016 
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Attachment A Medication Guide 

MEDICATION GUIDE 
STELARA ™ (stel ar' a) 

(ustekinumab) 

Injection 

Read this Medication Guide before you start taking STELARA ™ and each time before 
you get an injection. There may be new information. This Medication Guide· does not 
take the place of talking with your doctor about your medical condition or treatment with 
STELARATI'. • . 

What is the most important information I should know about STELARAT"? 

STELARA ™ is a medicine that affects your immune system. STELARAT"' can increase 
your chances of having serious side effects, including: 

Serious Infections: STELARA ™ may lower the ability of your immune system to fight infections 
and may increase your risk of infections. Some people have serious infections while taking 
STELARA™, including tuberculosis (TB), and infections caused by bacteria, fungi, or viruses. 
Some people have to be hospitalized for treatment of their infection. 

• Your doctor should check you fo r TB before starting STELARA™. 
• If your doctor fee ls that you are at risk for TB, you may be treated with medicine 

for TB before you begin treatment with STELARA™ and during treatment with 
STELARA™. 

• Your doctor should watch l.'.ou closely for signs and symptoms of TB during 
treatment with STELARA . • 

You should not start taking STELARA.,,. if you have any kind of infection unless your doctor says 
it is okay. 

Before starting STELARA "', tell your doctor if you think you have an infection or have 
symptoms ofan infection such as: • 

• fever, sweats, or chills 

• muscle aches 

• cough 

• shortness of breath 

• blood in your phlegm 

• weight loss 
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• warm, red, or painful skin or sores on your body 

• diarrhea or stomach pain 

• burning when you urinate or urinate more often than normal 

• fe.el very tired 

• are being treated for an infection 

• get a lot of infections or have infe.ctions that keep coming back 

• have TB, or have been in-close contact with someone who has TB. 

After starting STELARA TN, call your doctor right away if you have any symptoms of an 
infection (see above). • 

STELARA ™ can make you more likely to get infections or make an infection that you have 
worse. 

People who have a genetic problem where the body does not make any of the proteins interleukin 
12 (IL-12) and interleukin 23 (IL-23) are at a higher risk for certain serious infections. These 
infections can spread throughout the body and cause death. It is not known if peo~e who take 
STELARA"" will get any of these infections, because of the effects ofSTELARA on these 
proteins in your body. 

Cancers: 

STELARA .... may decrease the activity of your immune system and increase your risk for certain 
types of cancers. Tell your doctor if you have ever had any type of cancer. 

Reversible Posterior Leukoencephalopathy Syndrome (RPLS): 

RPLS is a rare condition that affects the brain and can cause death. The cause ofRPLS is 
not known. If RPLS is found early and treated, most people recover. Tell your doctor 
right away if you have any new or worsening medical problems including: 

• headache 

• seizures 

• confusion 

• vision problems 

What is STELARA TM? 

STELARA,.,. is a prescription medicine used to treat adults 18 years and older with moderate or 
severe psoriasis that involves large areas or many areas of their body, who may benefit from 
taking injections or pills (systemic therapy) or phototherapy (treatment using ultraviolet light 
alone or with pills). 

STELARA ™ may improve your psoriasis but may also lower the ability of your immune system 
to fight infections. This may also increase your risk for certain types of cancer. 
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It is not known if STELARA"" is safe and effective in children. 

It is not known if taking STELARA TM for more than 2 years is safe and effective. 

What should I tell my doctor before receiving STELARA ™? 

Before receiving STELARA "", tell your doctor if you: 

• have any of the conditions or symptoms listed in the section "What is the most important 
information I should know about STELARA ™r 

• have recently received or are scheduled to receive an immunization (vaccine). • 
People who take STELARA TM should not receive live vaccines. Tell your doctor if 
anyone in your house needs a vaccine. The viruses used in some types of vaccines 
can spread to people with a weakened immune system, and can cause serious 
problems. You should not receive the BCG vaccine during the one year before 
taking STELARAT" or one year after you stop taking STELARAT'". 

• receive phototherapy for your psoriasis. 

• have any other medical conditions. 

• are pregnant or planning to become pregnant. It is not known if STELARA "' will 
harm your unborn baby. You and your doctor should decide if you will take 
STELARAT". 

• are breast-feeding or p lan to breast-feed. It is thought that STELARA TM passes 
into your breast milk. You should not breast-feed while taking STELARA TM 

without fi rst talking with your doctor. 

Tell your doctor about all the medicines you take, including prescription and non­
prescription medicines, vitamins, and herbal supplements. Especially tell your doctor if 
you take: 

• other medicines that affect your immune system. 

• certain medicines that can affect how your liver breaks down other medicines. 

Ask your doctor or pharmacist if you are not sure if your medicine is one that is listed 
above. 

Know the medicines you take. Keep a list of them to show your doctor and pharmacist 
when you get a new medicine. 

How will I receive STELARA'"'? 

• STELARA ™ is given by injection under the skin (subcutaneous injection). 

• STELARA ™ should only be given by a healthcare provider as directed by your 
doctor. 

• Your doctor will decide the right dose ofSTELARA"' for you and how often you 
should receive it. 
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• Be sure to keep all of your scheduled follow-up appointments. 

What should I avoid while receiving STELARA TM? 

You should not receive a live vaccine while taking STELARA™. See "What should I tell my 
doctor before taking STELARA ""?" 

What are the possible side effects ofSTELARA TM? 

ST ELA RA™ can increase your chances of having serious side effects. See "What is the 
most important information I should know about STELARA 'M?" 

Common side effects of STE LARA TM include: 
• upper respiratory infections 

• headache 

• tiredness 

These are not all of the possible s ide effects of STELARA ™. Tell your doctor about any 
side effect that bothers you or that does not go away. For more information, ask your 
doctor or pharmacist. 

Call your doctor for medical advice about side effects. You may report side effects to 
FDA at 1-800-FDA-l 088. 

General information about STELARAT" 

Medicines are sometimes prescribed for purposes other than those listed in a Medication 
Guide. 

This Medication Guide summarizes the most important information about STELARA .... _ If you 
would like more information, talk with your doctor. You can ask your doctor or pharmacist for 
information about STELARA,.,. that was written for healthcare professionals. For more 
information, go to www.STELARAinfo.com or call J-800-457-6399. 

What are the ingredients in STELARAT"'? 

Active ingredient: ustekinumab 

Inactive ingredients: sucrose, L-histidine, and polysorbate 80. 

Manufactured by C i lag AG, 
Schaffhausen, Switzerland 
for 

Centocor Ortho Biotech Inc. 

Horsham, PA 19044 
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Revised September 2009 

This Medication Guide has been approved by the U.S. Food and Drug Administration. 

U.S. License No. 1821 

© Cemocor Ortho Biotech Inc. 2009 
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Attachment B Dear Healthcare Professional Letter 

:?)\ Centocor Ortho Biotech Im:;. 

Dear Healthcare Professional: 

IMPORTANT 
DRUG 

WARNING 

The purpose of this letter is toinfonn you of important safety iniormationforSTELARA'" (ustekinumab), anew 
human monoclonal'antillOdy whieh l\aS been approved by the Food and Or1.1g Administration (FDA) for the 
lrealmenl of adult patients (18 years or older) with moderate.to severe plaQue PSoriasis who are candidates 
lor phototherapy or systemic therapy. STELARA™ targets_inierteu~in-12 (IL-12) and interleukin-23 (IL-23). 
FOA !'as detennined that a Risk Evaluation and M~igation Strategy (REMS) is necess~ry for STELARA'" to 
ensu-e that the benefits of the drug ou~-eigh the potential. risks of ~ous infections and mafgnancy, and 
reversible posterior leukoencephalopathy syndrome (f!PLS). 

IMPORTANT SAFETY INFORMATION FOR POTENTIAL RISKS OF SERIOUS INFECTIONS AND 
MALIGNANCIES, AND RPLS • 

The fqllowing information is important for healthcare prof!)!,Sionals and patients treated wi\h 
STELARA"': 

Infections 

• STELARA'" may increase the risk ol infections and raaciivation of latent infections. Serious bacterial. 
fungal, and viral infect~. sane requiring hosp~lization, were observed in patients receiving 
STE~"'. STELARA'" should not b'a given to patients with a clinically importanl ac1ive infection 
and should not be administered uml t~ infection resolves or is adequately treated. Instruct patients 
to seek medcal advice a·signs or symptoms suggestive of an infection occur. Exercise caution when 
considoring uso of STEL.AAA"' in pationts with a chronic inioction or a history of recurrent'infection. 

Theoretical Risk for Vulnerability to Particular Infections 

• lndilliduals g<me~~ly defici,int in IL-12/IL-23 are particularly wfnerabla to diss<>minatod inlocpons fr0111 

'mycobacteria. salmonella, and BaciRus Calmette-Guerin (BCG) vaccinations. Serious infections and 
fatal outcomes have oeen reponed in such pauents. • 

It is not known whether patients ";th phrumocologic blockade of 'IL•t2/1L·23 from treatment with 
STl;J.AAA'" will be susceptible to these types o1 infections. Appropriate di/lgnostic testing should be 
considered as dictated by clinical circumstances. • 

Pre-Treatment Evaluation of Tuberculosis (TB) 

• Evaluate patients tor TB infection prior to 'initiating treatment with S11:LARA™. Do not administer 
STELAAA™ to patients with active TB. Initiate treatment of laient TB before adminis~ng STE.ARA"'· 

• Consider anti-tuberculosis therapy prior to initiation of STELARA'" in patients with a past history of 
latent or active tuberculosis in whom an adequate coorse oi treatment cannot be confirmed. 

• Patients receiving STELARA"' sklould be monitored closely for signs and symptoms o1 active TS during 
and aflef treatment 

Malignancies 

• STELARA'"' (ustekinumab) is an immunosupprassant .and may increase the risk of malignancy. 
Malignancies were reported among subjects who received STELARA'M in cnrvcaJ studies. 
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The safety of STE LARA"" has not been evaluated in patients who have a tistory ot malignarcy or who 
have a known malignancy. 

Rewrsiblo Posterior Leukoencepha!opathv Syndrome (RPLS) 

• One case of RPLS has been repor1ed in a STEI.ARA™-treated subject 

• RPLS is a neurological disorder, which is not cau~ by demyeination or a known infectious agent. 
RPLS can present with headache, setl:ures, conf\JSion and visual disturt,ances. It has been associated 
"ilh preeclampsia, edampsia, acute hypertension. cytotoxic agents and immunosuppressive therapy. 

• tt RPLS is SUSPected. discontinue STB.ARA"" and administer appropriate trealment. 

REPORTING PATIENT ADVERSE EVENTS 

It is important tllat you report all serious ad\llrse events that occur in patients using STELARA'M. W you have 
a pali~t who d"11e>lops a sc,rious infc,ction or APlS whila being 1reated with STELARA"', or ij you have a 
patient with cancer at any time after receiving STELARA'., therapy, it is important that you report the case 
even if yoo dO no. think there is a causal relationship. 

The infonnation that you can provide may inform therapy and monitoring decisbos for psoriasis patients. 

Reporting is easy and maintains patient confidentiality, Your patient's name a contac1 infcrmation is 
not needed. Hf PAA does not apply to this adverse event reporting. 

You can report your cases to the STE LARA'" manufacturer or directly to FDA. 

• Centoco, Onho Biotech Inc. at 1·800•457-13399 

• MecM'atch (FDA safety information and adverse event repormg program) at Hl<J0•332•1088 or online 
at www.1da.gov/medwatcll/nel)Ort.htm 

VOLUNTARY REGISTRY INFORMATION 

PSOLAR (PSOriasis Longitudinal ASsessment and Registry) is a Centocor Ortho Biotech nc.-sponsored 
voluntary psoriasis registry Illa! will be available to enroll patients tf9ated w~h STELARA'"· Please call 
1-888 PSOLAR-5 or go tovAvw.clinicattrials.gov for more information. 

Please see the enclosed: 

• STELARA'" package insert, and 

• Medication Guide 

Please Note: This letter does not include a comprehensive description of the serious and significan1 risks 
associated with ·the use of STELARA'". Please read the accompanying Full Prescribing Information and 
Medication Guide for a complete description of tho serious and significant risk that may be ossociated 
v.oth the use of STELARA™. You are advised to discuss !he risks that may be associated with STELARA"' 
therapy with patients and their caregivers. We have enclosed a copy of the ·srELARA"' Medication Guide, 
which is requir9d to be provided to patients with every fill9d prescription. This Medication Guide contains 
information that can be used to facilitale discussions about \he potential risks of therapy. 

Sincerely. 

Id~ 
Peter Callegari, MD 
Vice President, Medical Affairs 

Endosures 
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Attachment C Dear Pharmacist Letter 

:j Centocor ~rtho Biotech Inc . 

Dear Pharmacist: 

... 
IMPORTANT 

DRUG 
WARNING 

The purpose of this letter is to infonn you of important safety lnformationforSTELARA'M (ustekinurrob), anew· 
h1,1man monoctonal'antibodywhich has been approved by th~ l'ood and Drug Administra1ion i f'DA) for the 
treatment of adutt patients ( 18 years or older) with moderate to severe plaque psoriasis who are candidates 
for priototh.erapy or systemic lherapy. STEI..ARA'M targe1s imerteukin-12 {ll-12) and interfeukin-2_3 {IL-23). 
FDA has determined that a Risk Evaluation and Mitigation Strateg/_ (RE~SJ is necessary for ST8.ARA1M to 
ensure that ·the benefits of the drug outweigh the potential risks of serious-infections and malignancy, and 
reversible posterior l~ukoe.ncephalopat_hy syndrome (APLS). 

Ft;>A re;quires tha\ a copy 01 the encioseo STEt,.AAf'" Medication GUlae De distrl!>uted to e~h paiieDt (Qr 
agent such as <1 c-.aregiver) who fills a prescll)tion for STB.ARA"''· A copy ot the STELARJirM ~edication 
G~ide wi~ be Pl!Ckaged viith wvery vial of STELARA'.M. 

Should ypu requi'e additional copies of the STELARA',. Medication Guide. you may 

• Request cqpies from Centocor 'Ortho Biotech Inc. by calling the toll-free medical information line at 
1-800-457-5399 

Print copies of the Medication Guide from the STELARA"" website ir,ww.stelarainfo.com 

R<lquest COP.!'$ 1rom your drug suppi er 

• Photocopy thG onclosed Medication Guida. att<>r con finning th~t it is the m~~ current version. 

• can t~e toll-free medicai information line at the number above 

IMPORTANT SAFETY INFORMATION FOR POTENTIAL RISKS OF SERIOUS INFECTIONS ANO 
MALIGNANCIES. AND RPLS • 

Important Safety infonnation•is listed in th$ Warnings and Prec:aulions sections ol the P1'11scnbin9 Information 
for STELARA'M and Medcation Guide for patients. 

Infections 

• STELARA™ may increase the risk of inlections and reactivation of latent infections. Serious bacterial. 
fungal, and viral inlections, some requiring hOspitalization. ,-.ere observed in patients ·receiving 
STELARA™. STELARA™ should not be given to patientS with a clinically impoitMt active infection 
and should not be administered unt~ .the infection resolves or is adequately treated. Instruct patients 
to seek medieal adviee ii signs or symptoms suggestive of an lnlec1lon occur. El(ercise cauuon when 
considerino:use of STELARA"' in patients with ·a chronic infection or a history of recurrent infection. 

lhoorotieal Risk for Vulnerability to Particular lnfoctions 

• lndilli/iuals genetically deficient in IL-12/IL-23 are pa~cularly w lnerable to disseminated infociinns from 
mycobacteria, salmonella, and Bacil!us Ca1rnJ1tte-Guerin (BCG) vaccinations. Serious•infectjons arid 
/ala! outcomes have been reported in such patients. 

It is not kncwn whether patients with pharmacologic blockade of IL-12/IL-23 from treatment wi_th 
STELARA™ (ustekinumab) will be susceptible to these types of infections. Ajlpropriate diagnostic 
testing should be considered as dict~te<! by clinical circumstances. 
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Pre-Treatment Evaluation ofTuberculosis {TB) 

• Evaluate patients for TB infection prior to initiating treatment with STELARA"'. Do not administer 
STl:LARA"' to pa1ients with activ9 TB. lnitial9 treatm9nt of latent TB befOl'9 administ9ring STELARA"'· 

• Consider anti-tuberculosis therapy prior to iniliatiCl'l of STELARA™ in patients with a past history of 
latent or active tuberculosis in whcm an adequate course of treatment cannot be confirmed. 

• Patients receiving STaARA™ should be monitored closely for signs and symptcms of active TB during 
and after treatment. 

Malignancies 

• STl:LARA"' is an immunosuppressant and may incl'QaSe the risk of malig,ancy. Malignanci9s were 
reported among subjects who received STELARAr• in clinical studies. 

• The safety of STaARA'"' has not been evaluated in patients who have a history of malignancy er who 
I.we • known malgnancy. 

Reversible Posterior Leukoencep halopalhy Syndrome (RPLS) 

One case of RPLS has been reported in a STELARA"'-{reated subject. 

• RPLS is a neurological disorder, which is not caused by derni•elination or a known infeclious agent. 
RPLS can present with headache. seizures. confusion and visual disturbances. It has bet?n associated 
with preeclampsia, eclampsia, acute hypertension, cytotoxi:; agents and immunosuppressive U-.eraµy. 

• If RPLS is suspected. discontinue STE.ARA™ and administer appropriate treatment 

REPORTING PATIENT ADVERSE EVENTS 

his important tha1 you report all serious adverse events that occur in patien1S using STELARAr". If you are 
aware of a patient who develops a S<>rious infection or RPLS while being treated with STELARA'", or if you 
are aware of a patient with cancer at any time after receiving STELARN" therapy, ii is important that you 
report the case even i1 you do not think there iS a causal relationship. The intormation that you can provide 
may inform therapy and rronitoring decisions. 

Reporting is easy and maintains patient confidentiality. The patient's name or contact information is 
not needed. HJPAA does not apply to this adverse event reporting. 

You can report cases to the STELARA™ manufacturer or directly tq FDA. 

• CentocorOrtho Biotech Inc. at 1-800-457-6399 

• MedWatch (FDA safety information and adverse event reporting program) a11-S00-332-1D88 or online 
al www.lda.gov/me<:lwatch/report.htm 

Please Note: lhis letter does not include a comprehensive description or the serious end significant ris!<s that 
may be associated with the use of STELARN". Please read the accompanying Full Prescribing Information 
and Medication Guide for a cc:mplete description of the serious and significant risk that may be associated 
with the use of STl:LARA"'· 

Sincerely, 

/d~ 
Peter Callegari, MO 
Vice President. Medical Affairs 

Enclosures 
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Attachment D Journal Information Piece for Dermatologists 

• • fl"';;'l!.......,._... , • 

• , ,,~: .'' .. --1~, 
.,_, t, ,a~ .;,,.,:._:· 

ST;E~ ~ :~l (~.~i/~r,.l .. , ... . .• :n.~ ,,-~unja~·monocl~>na! ar:itlbooy that Is lndlcatoo for tile 
treatmerit• ot:acluli pa~ierits '(18'years or.older) with 'moderate to severe plaque psoriasis• 
~o are.cm<;lida(es·for photqth~rapy or syst!imlc therapy. 

STELARA ™'ti)rgets intei1eukin-12 (IL-12).aod inteneukln-23 (IL·23). Based on data.from 
rodent ·models and humans genetically deficient for components of IL-1 2 and IL:23 
pathways. there is a theoreticai' concern that blockade of IL-12 and IL-23 may increase 
the risk for serlp~s lnfe.ctlons; Including mycobacterlal and recurrent salmonella 
infections. In addition, data from ·rooent models suggest there is a theoretical concern 
that blockade of IL-12 and IL-23 may Increase the-risk for malignancies. 

One case of Reversible Post8fior Leukoencephalopathy Syndrome (RPLS) has been 
reported in a STELARA rn. treated patierit in ctinicaJ. tdals. RPLS is a neurological disorder 
Which ts not caus!)Cl by demyellnatton or a Known 1n1ecttous agent, ana can present with 
headache,_selZures, confusion and visual.disturbances. 

ff you have a patient that develops a serious infection or RPLS whi~ being treated with 
STELAAA ™. or If you 11ave a pat1er:it wm cancer at any time after receMng STELAfV\ r"" 

therapy, it Is Important that you report the·ca5:0 even If you do· not think there Is a causal 
relationship. 

n1e information that you, as a STEI.ARA1 ,.·prescrlbing dermatologist, can provide may 
inform therapy·and monitoring decisions.for psoriasis patients. 

Reporting Is easy and maintains ·patient conf,identiality. Your patient's name or 
contact information is not needed. Hf PAA does not apply' to this adverse event reporting. 

You can report_your·cases to the STELARA-!"' manufacturer Of directly to FDA. 

• Centocor Ortho Biotech lnc .. at ·1-800-457--6399 

• MedWatch (FDA s~ety information and adverse event reporting program) at 
1-800-332-1 ~ or online at www.fda.gov/meowatch/report h tm 

PSOLAR (Pso-iasis Longitudinal Assessment and Registry): is a voluntary, disease­
specific registry, developed by Centocor Ortho Biotech Inc .. that co:Jects l,nforrr,ation 
from psortasls patients anc;t their treanr]g phySlclans. Since this regtstry will ccnnnue for 
1 O years, It will help us better unoerstancl the risk of long-latency serious events, such as 
malignancies, that can occur after exposure to a product such as STElARA ™. 

For more Information on PSOLAB and how. to indude patients i1 this voluntary registry, 
call 1-888-PSOLARS (1-888· 776-5275) or access www.clinicaltrfals.gov and search for 
PSOLAR. 

C2009 Ceniooor Ortto Blotech Ir<:. ((date)) ((code)) :?.. Centocor Ortho Biotech Inc. 
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Attachment E Journal Information Piece for Oncologists 

STE(.AflA ™~(~'teklriumc!l)) Is a new hum~r\ mooo.clonal antibody that:ls indicated tor the 
treatnient of adult patients (1,8 years or oldef) with .moderate to sever.a plaque psoriasis 
who ar8 candidates ior ,phototherapy or systemic therapy. 

STELARA ™ targets intef!eukln-12·(ILc 12) and interleukln-2~ (IL-2.3). Based on data from 
rodent models, there is a. theoretical concern tha~ blockade of IL-12 and IL-23 may 
Increase the·rlsk for maligriancles. 

If you are cons1,1lted to see a patiept with cancer at any time alter receiving STELARA TM 

therapy. it is important that you report tt'le case eve~ it'you 96 not·thi~ there is a causal 
relationship. 

The information tnat you, as an.oncologist. can provide.may inform therapy and monitoring 
decisions tor psortasis patients: 

Reporting is easy and mairita.ins patient confidentiality. Your patient's name or 
contact Information Is not needed. Hf PM does not apply to tnls adVerse event reponing. 

You can repor1 your cases to the STELARA 1"' manufacturer or dir~tly to FDA. 

• Centocor Ortho Blotech ·inc. at 1 -800-457 -6399 

• MedWatch (FDA safety Information and adverse event reporting program) at 
1-800-332-1088 or onli,ne at www.fda.gpv/medv.ratch/report.htm 

02009 CenlOCOr OrU>o Blotech Inc. ((date)) ((code)) ?)l Centocor Ortho Biotech Inc. 
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Attachment F Journal Information Piece for Rheumatologists 

. ·,~ :J~. : ,"'1, ~-: .. 

• ·(\~~- .i /' -~ ~. -~ 
:~ :-

SJELAJ,1A '"' (uste~numab) is a new.human monoclo(1al ar:itibody that Is indicoted for the 
treaiment of adUlt patients (18 years or older) with moderate to severe plaque psoriasis 
who. are candidates fcr photoU1erapy or systemic therapy. 

STEL.ABA ™ targets in\er1eukin-12 (IL-12) and ioter1eukin-23 (lL-23). Based on d1:_1ta from 
rodent models and humans genetically deficient for components of IL-~2 and 1.L-23 
pathways, there Is a theoretical concern that blockade.of IL-12 and IL-23 may Increase 
the risk for serious Infections, Including mycobact.erlal and recurrent salmonella 
Infections. In addition, data 1rom roelent mooels suggest tnere Is a theoretical concern 
that blockade of IL -12 arid IL-23 may Increase the-ri~k-for malignancies. 

One case-of Reversible Posterior Lell<oencephaloP.athy Syndrome (RPLS) has been 
reported in a STELARA ™-treated patient In clinical trlals. RPLS is a.r,eurological disorder 
which is not caused by demyelination or a knovvn infectious agent, arid ·can present with 
headache. seizures. confusion and vtsua disturbances. 

n you have a patient that develops a serious infection or RPLS while being treated with 
STELARA "'. or if you have a patient with cancer al any lime after ieceiving STELARA r M 

therapy, it is important that you report the case even If y0u do not think there Is a causal 
relationship. 

The Information that you, as a theumatolOglst that may co-manage patients receMng 
STELARA '" therapy, can provide may inform the~y and monitoring decisions for 
psoriasis-patients. 

Reporting is easy and maintains patient confiden,iality .. Your pattent's name or 
contact information is not needed. HIPAA does n~t.apply to this adverse event reporting. 

You can report your cases to the STELARJ.\ ,,. manufacturer or directly to FDA 

• Centocor Ortho Biotech Inc. at 1-800-457 -639.9 

• MedWatch (FDA safety information and actverse:event reporting progran)) al 
1-800-332-1088 or online at 111WW.fda.gov/medwa\ch/report.titm 

0 2009 Centocor OMo Biotech Inc. ((data)) ((code)) :j centocor ontto Biotech Inc. 
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Attachment G Journal Information Piece for Infectious Disease Specialists 

•1';·• 
:'.~~ ., 
~:· .~ ...... l'!!~...w-= // !, • ~ ,~--:.;'.- • 

i''\~~:!~1•Wt ' ~-~ I 
~ ~.~.' S"",_ _,.., ""'~•~>. ;<' I --

\,. -· ~~:--· }: ,, SliElA~1M tusteklnumab) Is a new human.monoclonal antitiody that is indicated for the 
• • treat'ment,of advtt patients (18 years or otder)'with moderate to severe plaque psoriaSis 

.who are-candidates for phoiothernpy or systemic therapy. 

STElARA™ targets interleukin-12 (IL-12) and interteukin-23 (IL-_23). Baseq on data 
from rodent models and humans genetically defici(?nt for C-Omponent~ of IL-12 anc_l 
IL-23 pathways. there is a theoretical concern that blockade of IL-12 and IL-23 may 
increase the risk for serious infections, including mycob_acter!al and recurrent 
salmonella infections. 

ti you are consul\ed to see a patient that,deVl;)lops a serious infection-While being treated_ 
with STELARA TM, it is importnnt that yo.u report the case even if you do not think there is a 
causal relationship. • 

The information tnat you, as an infectious disease speciaJ_lst. can provide.may inform 
therapy and monitoring decisions for psoriasis patients. 

Reporting Is easy and maintains patient confiden,iallty. Your patient:s name or 
contact information is not needed. HIPAA does not apply to this adVerse-event reporting. 

You can report your cases to the STELARA TM manufacturer or directly to FDA. 

• Centocor Ortho, Biotech Inc. at 1-800-457 -6399 

• MedWatch (FDA salety'information and adVerse event reporting J)(ogram) at 1 ·80D-332-
1088 or ontne _at www.lda.gov/medNatch/report.htm 

_ 02009 Centoca Ortro Blotech Inc. ((date)) (tcod•)) -~ Centocor Ortho Biotech Inc. 
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Attachment H Journal Information Piece for Gastroenterologists 

Sl:ElARA ™'(i.Jstekin~1mabf is~ new human monoclonal antibody that is fndlcated fOI' the 
treatment of aqult patients (18 yeai:s or'older) with moderate to severe plaque psoriasis 
v.tio are candiaates for pnototherapy or systemic therapy. • • • 

STELARI\ ™ targets· inteneul<ln-12 OL-12) and inteneukin-23 (IL-23). Based on qata from 
rodent models ar;id liumans genetically deficient for components of IL-1 2 and IL-23 
pathways, there Is a theoretical concern that blockade of IL-12 and IL-23 may increase 
the risk for serious· Infections, Including mycobacterlal and rec;;urrent salmonella 
infections. 

If you are consulted to see a palient'lhat develops a serious infection while being t,reated 
'MIi) STELARA '"', it is Important that you report the case even if you do not thin!< there is a 
cau5lll retaiionship. 

The informa~dn that you. as a gastroenterologist, can prollide may inform therapy and 
monitoring decisions for psoriasis patients. 

Reportlng·is easy and maintains.patient confidentiality. Your patient's name or. 
contact inlorinatlo/1 is hot needed. HIPAA does not apply to this adverse event reporting. 

You can report your cases to the STELARA ™ manufacturer or directly to FDA. 

• Centocor Ortho Blotech Inc. at 1-800-457 -6399 

• MedWatch (FDA safety Information and adverse event. reporting program) at 
1-800~332-1088 or online at 'AWW.fda.gov/medwateh/report.htm 

02009 Centooor Ortno Blotech Inc. ((dato)) ((CQd1>D _:j Centocor Ortho Biotech Inc. 
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ANTI-IL-12 ANTIBODIES AND 
COMPOSITIONS THEREOF 

2 
patient and limiting the readministration of the antihody or 
fragment. For example, repeated administration of an tibod­
ies or fragments comprising non-human portions can lead to 
serum sickness and/or anaphalaxis. In order to avoid these CROSS-REFERENCE TO RELATED 

APPLICATION 

This application is based io pan on, aod claims priori ty 10, 
U.S. Provisional Application Nos. 60/223,358 filed Aug. 7, 
2000 and 60/236,827 filed Sep. 29, 2000, each of which is 
entirely incorporated herein by reference. 

5 and other problems, a number of approaches have been 
taken to reduce the immunogenicity of such antibodies and 
portions thereof, including chimerization and humanization, 
as well known in the art . These and other approaches, 
however, still can result in antibodies or fragments having 

BACKGROUND OF TI-IE INVEN11ON 

1. Field of the Invention 

10 some immunogenicity, low affinity, low avidity, or with 
problems in cell culture, scale up, production, and/or low 
yields. l bus, such antibodies or fragments cao be less than 
ideally suited for manufacrure or use as therapeutic proteins. 

Toe present inventioo relates to antibodies, including 
s pecified portions or · variants, specific for at least one 
loterleukin-12 (IL-12) protein or fragment thereof. as well as 
nucleic acids encoding such anti-IL-12 antibodies, comple­
mentary nucleic acids, vectors, host cells, and methods of 
making and us ing thereof, indu<ling therapeutic 
formulations, administration and devices. 

Accordingly, there is a need to provide anti-lL-12 anti· 
15 bodies or fragments that overcome one more of these 

problems, as well as improvements over koowo antibodies 
or fragments thereof. 

SUMMARY OF TI-IE INVEN11ON 
20 

2. Related Art 
loterleulcin-12 (l l -12) is a hcterodimeric cytokioe con­

sisting of glycosylated polypeptide chains of 35 and 40 kD 
which are disulfide bonded. The cytokine is synthesized and 
secreted by antigen pr~nting cells including dcndri1ic 
cells, monocytes, macrophages, B cells. Langerhans cells 
and keralinocytes as well as natural killer (NK) cells. IL-12 
mediates a variety of biological prou:sses and has bt!en 
referred to as NK cell stimulatory factor (NKSI'), T-cell 
stimulating factor, cytotoxicT-lymphocyte maturation factor 
and EBY-transformed B-cell line factor (Curfs. J. H. A. J. , 

The present invention provides isolated human, primate, 
rodent, mammalian, chimeric, humanized and/or CDR­
grafted anti-lL-12 antibodies, immunoglobulins, cleavage 
products and 01her specified poriions and variants thereof, as 
well as aoti-IL-12 antibody compositions, encoding or 

25 compleme ntary nucle ic acids, vectors, hos1 ce lls, 
compositions, formulations, devices, transge nic animals, 
transgenic plants, and methods of making and using thereof, 
as described aoi:I enabled herein, in combination with what 
is known in the art. 

30 

et al., Clinical Microbiology Reviews, 10:742-780 (1997)). 
lnterleukin-12 cao bind to the IL-12 receptor expressed on 

the plasma membrane of cells (e.g ., T cells, NK cell), 35 
thereby altering (e.g., initiating, preventing) biological pro­
ces.<;es. For example. the binding of IL-12 10 the IL-12 
receptor can stimulate the proliferation of pre-activated T 

. cells and NK cells, enhance the cytolytic activity of cy10-
1oxic T cells (CTL), NK cel ls and LAK (lymphokinc ac1i- 40 
vale<l killer) c<ell,, induce production of gamma interferon 
(IFN GAMMA) by T cells and NK cells and induce differ­
entiation of naive ThO cells into Thi cells that produce IFN 
GAMMA and JL-2 (Trinchieri, G., Annual Review of 
Immunology, 13:251- 276 (1995)). In particular, IL-12 is 4s 
vital for the generation of cytolytic cells (e.g., NK. CfL) and 
for mounting a cellular immune response (e.g., a Thl cell 
mediated immune response). Thus, IL-12 is critically impor-
tant in the generation and regulation of both protective 
immuoi1y (e .g., eradica1ion of infectioos) and pathological so 
immune responses ( e.g., autoimmunity)(Hcndrzak, J. A. and 
Bruada, M. J ., Laboratory Investigation, 72:619- 637 
(1995)). Accordingly, an immune response (e.g., protective 
or pathogenic) can be enhanced, suppressed or prevented by 
manipulation of lhe biological activity of IL-12 in vivo. for 55 
example, by means of an antibody. 

Non-human mammalian, chimeric, polyclonal (e.g., anti­
sera) and/or monoclonal amibodies (Mabs) and fragrnenlS 
(e.g., proteolytic digestion or fusion protein products 
thereof) are potential therapeutic agents that are being 60 
inveS1iga1ed in some cases to anempt to treat certain dis­
eases. However, such antibodies or fragments can elicit an 
immune response when administered to humans. Such an 
immune response can result in an immune complex­
mediated clearance of the antibodies or fragmcnL~ from the 65 
circulation, aod make repeated administration unsuitable for 
therapy, !hereby reducing the therapeutic· IJenefi t 10 the 

The present invention also provides at least one isolated 
anti- IL-12 antibody as described herein. An antibody 
according 10 the present invention includes any protein or 
peptide containing molecule that comprises at least a portion 
of an immunoglobulio molecule, such as but not limited to 
at least one complementarity determining region (CDR) of 
a heavy or light chain or a ligand binding portion thereof, a 
heavy chain or light chain variable region, a heavy chain or 
light chain constant region, a framework region, or any 
portion thereof, that can be incorporated into an antibody of 
the present invention. An antihody of the invention can 
include or be derived from any mammal, such as but not 
limited 10 a human, a mouse, a rabbit, a rat, a rodent, a 
primate, o r any combination thereof, and the like. 

The present inveotion provides, in one aspect, isolated 
nucleic acid molecules comprising, complementary, or 
hybridizing to, a polynucleotide encoding specific aoti-lL-
12 antibodies, comprising at least one specified sequence, 
domain, portion or variant thereof. The present invention 
further provides recombinant vectors comprising said anti­
lL-12 antibody nucleic acid molecules, host cells containing 
such nucleic acids and/or recombinant vectors, as well as 
methods of making and/or using such antibody nucleic 
acids, vectors and/or host cells. 

At least one antibody of the invention binds at least ooe 
specified epitope specific to at least one IL-12 protein, 
subunit, fragment, portion or any combination thereof. The 
at least one cpitopc cao comprise at least one antibody 
binding region that comprises at least one ponioo of said 
protein, which epitope is preferably comprised of at least 
1-5 amino acids of at leaSI one portioo thereof, such as but 
not limited to, at least one functional, extracellular, soluble, 
bydropbillic, external or cytoplasmic domain of said protein, 
or any porlion thereof. 

The al least one antibody can optionally comprise al least 
one specified portio n of at least one complementarity deter­
mining region (CDR) (e.g., CDR I, CDR2 or CDR3 of the 
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heavy or light chain variable region) and/or at lea~t one 
constant or variable framework region or any portion 
thereof. The at least one antibody amino acid sequence can 
further optionally comprise at least one specified 
substitution, insertion or deletion as described herein or as s 
known in the art . 

lbe prtsent invention also provides at least one isolated 
anti-lL-12 antibody as described herein, wherein the anti­
body has at least one activity, such as, but not limited to: (i) 
inhibition of IL-12 intlucc<l lFN-gamma secretion; (ii) inhi-

10 
bition· of LAK cell cytotoxicity; (iii) inhibition of lFN 
gamma mRNA transription; (iv) inhibition of intracellular 
JFN gamma C03+ cells; and/or (v) CD95 expression. See, 
e.g., Chan, et al.,(1992). J. lmmunol. 148(1): 92-98; Chan, 
.et al., (1991). J. Exp. Med. 173(4): 869-79; Cbehimi, et al., 
(1992) J. Exp. Med. 175(3): 789-96; Medvcdcv, ct al., 15 

(1997) Cytokioe 9(6): 394-404. A(o) aoti -IL-12 antibody 
can thus be screened for a corresponding activity according 
to known methods, such as but not limited to. at least one 
biological activity towards a JL-12 protein. 

20 'lbe present invention fur1ber provides at least one IL-12 
anti-idiotype antihody to at least one IL-12 antibody of the 
pre_sem invention. The aoti-idiotype antibody includes any 
protein or peptide containing molecule that comprises at 
least a portion of an immunoglobulin molecule, such as but 

25 not limited 10 at least one complementarity determining 
region (CDR) of a heavy or light chain or a ligand binding 
portion thereof, a heavy chain or light chain variable region, 
a heavy chain or light chain constant region, a framework 
region, or any portion thereof, that can be incorporated into 

30 ao an1ibody of the present invention. An an1ibody of the 
invention can include or be derived from any mammal, such 
as but nol limited to a buman, a mouse, a rabbi!, a rat, a 
rodent, a primate, and the like. 

4 
peurically or prophylactica lly effective amount of at least 
one anti-JL-12 antibody, according to the p1esent invention. 

The presenl invention further provides at least one anti­
lL-12 antibody method or composition, for diagnosing at 
least one IL-12 related condition in a cell, tissue, organ, 
animal or patien1 and/or, prior 10, subsequent to, or during a 
related condition, as described herein. 

The present invention also provides at least one 
composition, device and/or method of delivery for diagnos­
ing of at leas, one anti-lL-12 an1ibody, according to tbe 
present invention. 

DESCRIPTION OF THE FIGURES 

FIGS. IA and 1B • arc graphs showing concentration­
d.:pendeot binding o( human anli-lL-12 mAbs lo immobi­
(jzed human IL-12. Anli-lL-12 antibodies were serially 
diluted in 1% BSNPBS and incubated on rhlL-12 coated 
plates for l hour. at 37° C. Plates were washed twice with 
0.02% Tween 20 (poly'oxyethylene (20) sorbitan 
monolaurale), 0.1 SM saline and then probed with horse 
radish peroxidase (HRP) labeled goat anti-human lgG kappa 
specific antibody for 1 hour at room temperature. Plates 
were again washed, developed wilh o-phenyleoediamine 
{OPD) substrate and tbe optical density (OD) of each well 
was measured at 490 om. 

FIG. 2 : Lanes from left 10 right in Figures A and B contain 
human IL-I 2, human IL-12 p40, murine IL-12, and 
prestained molecular weight markers. FIG. 2Ashows bands 
stained from total protein. The primary bands in each lane 
are human IL-12 (75 kd), p40 human IL-12 (40 kd), and 
murine IL-12 (75 kd). FIG. 2B shows a weslern blot 
prepared from a gel identical 10 that shown in FIG. 2A. Blot 
was reacted witb C340 followed by HRP labeled goat 
aoti-buroao lgG and specifically detected human IL-12 
(monomer and multime1s) and human IL-12 p40 only. A 
control blot (001 shown) reacted with HRP labeled goat • 
anti-human lgG did not display aoy bands. 

FIG. 3 : Reverse traoscription-PCR analysis of IFNy gene 
expression in human PBL's treated with IL-2, IL-12, IL-2+ 
IL-12 with and without anti-IL-12 antibody C340, 8.6.2, 
isotypc control antibody. Tota l RNA was reverse 
transcribed, amplified by PCR using gene-specific primers. 
The level of ~-actio mRNA in eacb sample was also de1er-

The present invention provides, in one aspect, isolated 35 
nucleic acid molecules comprising, complementary, or 
hybridizing 10, a polynucleotide encoding at least one IL-12 
an1i-idiotype antibody, comprising at least one specified 
sequence, domain, portion or variant thereof. The present 
invention further provides recombinant vectors comprising 

40 
said IL-12 an1i-idio1ype antibody encoding nucleic acid 
molecules, host cells containing such nucleic acids and/or 
recombinant vectors, as well as methods of rnaJdog and/or 
using such anti-idiolype antibody nucleic acids, vectors 
and/or host cells. 

45 mined which served as a control for mRNA integrity aod 
conlent. The present invenlioa also provides at least one method 

for expressing at least one anti-IL-12 antibody, or IL-12 
aati-idiotype antibody, io a bost cell, comprising cullllring a 
host cell as described herein under conditions wherein at 
least one anti-IL-12 an1ibody is expressed in detectable 
aod/or recoverable amounts. 

The present inven1ion also provides at least one compo­
sition comprising(a) an i50Ja1ed anti-lL-12 antibody encod-
ing nucleic acid and/or antibody as described herein; and (b) 
a suitable carrier or diluent. The carrier or diluent can 
optionally be pharmaceutically acceptable, according 10 
known carriers 01 diluents. The composition can optionally 
further comprise at least one f-urlbcr compound, protein or 
composition. 

FIG. 4 isa histogram showing that human anli-IL-12 mAb 
(C340) inhibits production of interferoo-y (JFNy) by mooo­
cyte depleted CD3+ peripheral blood mononuclear cells 

so (PBMC) s1imulated with IL-2 plus IL-12. PBMC were 
cullured for five hours in contml media (no added 
cytokines), media supplemen1ed witb IL-12 (0.1 ng/ml) plus 
IL-2(50 JU/ml) (IIA2/IL·2),control media containing mAb 
C340 (10 µg/ml) and IL-12/IL-2 media ci>otaioiog mAb 

ss C340 (10 µg/ml) . l011acellular IFNy was measured by two 
color immunostainiog wilh CD3-PE and IFNy-FITC. Data 
are shown for one donor. 

'The presenl invention further provides at least one anli• 60 
IL-12 antibody method or composition, fo1 administering a 
lherapeuticaUy effective amount lo modulate or treat al least 

FIG. 5 is a graph showing dose-dependent inhibition of 
JFNy ~cretioo by IL-2 plus lL-12 stimulated peripberal 
blood lymphocytes with two different Io1s of a human 
anti-lL-12 mAb (C340). Humao PBL (8xl06/ml) were 
cultured for 24 hours with 10 U/ml IL-2, IL-2 plus 400 pg/ml 
IL-12, or IL-2 plus IL-12 and mAb C340 as iodica1ed. The 
culture supematenlS were removed aod assayed for IFNy by 

one IL-12 related condition in a cell, tissuc,organ, animal or 
palient and/or .. prior to, subsequent to, or during a related 
condition, as described he rein. 

The present invention also provides at least one 
composi1ion, device and/or method of delivery of a thera-

65 ElA 
FIG. 6 is a histogram showing dose-dependent inhibition 

of IL-12 plus lL-2 induced I.AK cell cytotoxicity by a 
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human anli- lL-12 mAh (C340). LAK effector ceJL,; (human 

PBL, 8x106/ml) were cultured for 24 hours with ll.-12 (400 

pg/ml) plus IL-2 (10 U/ml) and mi\h C340 (S(X!O ng/ml or 

50 ng/ml as indicated). Toe LAK effector cells were washed 

and culrured with 51 Cr labeled Raji target cells for four 

hours al an etfector to target (E:T) ration of 80:1, and the 

quantity of 51Cr released into tbc media upon Raji cell lysis 

was measured. Resuhs are expressed as the mean of tbre,e 

nonnal donors standard error. IL-12 positive control (lL-12) 

is effector cells incubated with IL-12 aad without antibody. 

Background (BKGD) is effector cells incubated without 

JL-12 or anubody. 

ROS. 7Annd 7B are histograms showing that IL-12 plus 

IL-2-induced expression of CD95 on CD3+ peripheral blood 

mononuclear cells is inhibited by human anti-lL-12 mAb 

(C340). PBMC were cultured for 72 hours in media con­

taining 0.1 ng/ml IL-12 aud a suboptimal dose of IL-2 (50 

JU/ml) in the presence or absence of mAb C340(10111:fml). 

CD9S c,cprcssion was measured now cytomctry of cells 

s1aincd with anti-CD95-FJTC. Gating was performed using 

two-color analysis (Cl)3 or CIJ56-l'E vs. CD9.5-FITC) and 

forward vs. orthogonal light 5ealler. 

AG. 8 is a graph showing that recombinant human 

anti-huoiao IL-12 antibodies (r040) bind to immobilized 

IL-12 in a manner that is iodistinguisbable from purified 

mAb C340. The concentntioo of rC,40 in the supematams 

of three rC340-produciog recombinant cell lines was 

determined, ond the supcroatants were evaluated for lL-12 

binding in an ELISA. Plates were coated with 2 µg/ml 

human IL-12 and im.-ubatc:d with purified mAb 040 from 

the original bybridoma (standard) or the supematants of 

recombinant cell lines. IL-12-bound antibody was detected 

usiag alkaline phosphatase-conjugated goat anti-human JgG 

(heavy chain+li~bt chain). 

AGS. 9A-9C are graphs showing growth kinetics and the 

quantity of antibody secreted by three independently­

derived rC340-producing recombinant cell subclooes (AG. 

9A, subclooe C379B; FIG. 98, subclone C381A; FIG. 9C, 

subclooe 08911.). Recombinant oclt,; were seeded into 175 

flasks at a starting denstty of 2xlo-5 cells/ml in standard 

media. At various times, cells were resuspended and the 

number of live cells and the quantity (µg/ml) of rC340 in tbe 

media were determined. 

DESCRIPTION OF TI-IE INVENTION 

The present invention provides isolated, recombinrot 

and/or synthetic anti -lL-12 human, primate, rodent, 

mammalian, chimeric, humanized or CDR-grofted, antibod­

ies and IL-12 onti-idiotype antibodies thereto. as well as 

compositions and encoding nucleic acid molerules compris­

ing at least one polynucleotide encoding at least one aoti­

IL-12 antibody or anti-idiotype antibody. Toe present inven­

tion flirtbcr includes, but is not limited to, methods of 

making and using such nucleic acids and antibodies and 

anti-idiotype antibodies, including diagnostic and therapeu­

tic compositions, methods and devices. 

As used herein, ao "an1j.[oterleukin-U aolibody," "anti­

lL-12 antibody," "anii- lL-12 antibody portion,'' or "aoti-lL-

12 antibody frag1Dent" and/or "aoti-lL-12 antibody variant" 

aod the like include any protein or peptide con1aining 

molecule that comprises at least a portion of an immuno­

globulin molecule, such as but not limited 10 at least one 

complcmen1ari1y determining region (COR) of a heavy or 

light c:haio or a ligand hinding portion thereof, a heavy chain 

or light chain variable region, a heavy cbafo or lig)Jt chain 

constant region, a framework region, or any ponion thereof, 

6 
or at lca.'SI one portion of an 11.-12 recep1or nr binding 

protein. wbicb can be incorporated into ao antibody of the 

present invention. Such antibody optionally further affects a 
specific ligand, such as but not limited 10 where such 

s aotibutly modulates, tlecro:ases, increases, antagonizes, 

agonize.,;, mitigates. alleviates. blocks, inhibits, abrogates 

and/or interferes with at least one IL-12 activity or binding, 

or with IL-12 reccplor activity or binding, in vitro, in situ 

aod/or in vivo. As a non-limiting example, a .suitable anti-

JO IL-12 antibody, specified portion or variant of the present 

invention cao bind al least one IL-12, or specified portions, 

variants or domains thereof. A1mitablc anti-llL-12 antibody, 

specified portion, or variant can also opllooally affect at least 

one of l l-12 activity or fonctioo,such a., but not limited to, 

JS RNA, DNAor protein synthesis, IL-12 release, IL-12 recep­

tor signali~. membrane IL-12 cleavage, IL-12 activity, 

IL-12 production and/or synthesis. Toe tenn "antibody" is 

further intended to encompass antibodies, digestion 

fragmentS, specified portions and variants thereof, including 

20 antibody mimetiet< or oompri~ng portions of antibodies that 

mimic the structure and/or function of an antibody or 

specified fragment or portion thereof, including single chain 

antibodies and fragmenlS thereof. Functional fragments 

include antigco-binding fragments that bind to a mammalian 

25 IL-12. For example, aolibody fragments capable of binding 

to IL-12 or portions thereof, including, but not limilcd to Fab 

(e .g., by papaio digeStion), Fab' (e.g., by pepsin digestion 

and partial reduction) and F(ab')2 (e.g., by pepsin digestion), 

faeb (e.g., by plasmio digestion), pFc' (e.g., by pepsin or 

,o plasmin digestion). Fd (e.g., by pepsin digestion, partial 

reduction and 1eaggrega1ion), Fv or scFv ( e .g., by molecular 

biology techniques) fragments, arc encompassed by tbe 

invention (see, e.g., Colligan, Immunology, supra). 

Such fragments can be produced by cnzym•tic cleavage, 

JS synthetic or reco mbinant techniques. as known in lbe arl 

and/or as described herein. Antibodies can also be produced 

in a variety of truncated forms using antibody genes in 

which one or more stop codons have been introduced 

upstream of the natwal stop site . For example, a combina-

.o lion gene encoding a F(ab12 heavy chain portion can be 

designed to include DNA scqueoces encoding the CH J 

domain and/or binge region of the henvy chain. The various 

portions of antibodies can be joined together chemically by 

coovcntional techniques, or can be prepared as a contiguous 

45 protein using genetic engineering techniques. 

As used herein, tbe term "human antibody" refers lo an 

antibody in which subslantially every part of tbe protein 

(e.g., CDR, framework, CL, C11 domains (e.g .• CHI, C,,2, 

C,i3), hinge, (V L• V 11)) is substantially non-immunogenic in 

so humans, with only minor sequence cbanges or variations. 

Similarly, antibodies designated primate (monkey, babboon, 

cbirnpanue, etc.), rodent (mouse, rat, rabbit, guinea pig, 

hamster, and lbe like) aad other mammals designate such 

spcc:ics, sub-genus, genus, sub-family, family specific aoti-

ss bodies. Further, chimeric antibodies include any combina­

tion of the above. Such changes o r variations optionally and 

preferably retain or reduce the immunogenicity in bwoaos or 

other species relati~ to non-modified aotibodics. Tbw:, a 

human antibody is distinct from a chimeric or hUJDanized 

60 antibody. II is pointed out that a human antibody can be 
produced by a non-human animal or proka.ryotic or eulmy­

otic cell that is capable or expressing functionllly rearranged 

human immunoglobulin (e.g., heavy cbaio and/or lighl 

chain) genes. Further. when a human antibody is a single 

65 chain antibody, it an comprise a linker peptide that i.~ not 

found in native human antibodies. For example, an Fv can 

comprise a linker pcpiidc, :;uch a:s two to about eigbt glycine 
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or other amino acid residues, which connect,, the va riahlc comprising al least one anti-lL-12 antibody to a ~11. tissue, 

rcgioo of lhc heavy chain aod the variable region of the ligbt o rgan, animal or patient in need of such modulation, 

chain. Such linker peptides are considered to be of bu man treatment, alleviation, prevention, or reduction in symptoms, 

origin. 
effects or mechanisms. The effective amounl can comprise 

Bispecific, he1er05pccific, hctcroconjugatc or s imilar anti- s an amount of about ().(IOI to 500 mg/kg per single (e.g., 

bodies can al~ be used that are monoclonal, preferably bolus), multiple or continuous administration, o r to achieve 

human or bumaoizoo, mtibodies tbat bave binding spcci- a serum cooccntration of 0.01-5000 1•g/ml .scrum conoen-

ficities for at least two dilferem antigens. lo the present C.'lse, 1ra1ioo per siogle, multiple or continuous adminstratioo, or 

one of the binding specificities is for at least one IL-12 aoy effective range or value therein, as done and determined 

protein, the other orn: is for any other antigen. Methods for 10 using known methcxls, as described hercm or known in the 

making bispecific antibodies are known in 1bc art. relevant ans. 

Traditionally, the recombinant production of bispecific anti- Citations 

bodies is based on the co-expression of two immunoglobulio 

heavy chJin-light ch3io pairs, where the two heavy chains All publications or patents cited herein are ent irely iocor-

havc diffcrenl specificities (Mil.stein and Cuello, Nature· porated herein by reference as they show the state oC tbe art 

305:537 (1983)). Because of the undom assortment of JS at the 1imc of the present invention and/or 10 provide 

immunoglobulin heavy and light chains, these bybridomas description and cnablcmeot of the present invention. Publi-

(quadromas) produce a potential mixture of 10 different ca1io11s refer lo any scientific or patent publications, or any 

antibody molecules, of which only ooe bas the correct other information available in any media foonat, including 

bispecific structure. The purification of the oorrect molecule, all recorded, electronic or printed formats. The foUowin~ 

which is usually done by affinity chromatography steps, is 20 references are entirely incorporated bcreio by reference: 

rather cumbersome, and the product yie lds arc low. Similar Ausubel, et al., ed., Current Protocols in Molecular Biology, 

procedures arc disclosed, c.g~ in WO 93/08829, U.S. Pat. John Wiley & Sons, Inc., NY, N.Y. (1987- 2001); Sambrook, 

Nos. 6,210,668, 6,193,967, 6,132,992, 6,106,833, 6,060, ct al., Molecular Cloning: A Laboratory Manual, 2nd Edition, 

28S,6,0~7,4S3,6,010,902,S,989,S30,S,959,084.5,959,083, Cold Spring Harbor, N.Y. (1989); Harlow and Lane, 

5,932,44/l, 5,833,985, 5,821,333, 5,807,706, 5,643,759, 2s antibodieis, a Laboratory Manual, Cold Spring Harbor, N.Y. 

5,601,819, 5,582,996, 5,496,549, 4 ,676,980, WO 91/00360, (I 989); Colligan, ct al., eds., Current Pro tocols in 

WO 92/00373, EP 03089, Trauoecker ct al., EMOO J. Immunology, John Wiley & Sons, Inc., NY (1994-2001); 

10:365S (1991), Surcsh et al .. Methods in Enzymology Colligan ct al., Current Protoools io Protein Science, John 

121:210(1986), each entirely incorporated herein by refer- Wiley & Sons, New York, N.Y., (1997-2001). 

eoce. 
JO Ant ibodies of the Present Invention 

Aoti-lL-12 antibodies (also termed IL-12 antibodies) use- Al leaSt one anti-lL-12 antibody of the present invention 

ful in the methods and compo~itions of the present invention can be optionally produced by a cell line, a mixed cell line, 

can optionally be characterized by high affinity binding 10 an immortalized cell or clonal population of immortdized 

!L-12 and optionally and preferably having low toxicity. In cells, a~wcll known in the art. Sec, e.g ., Ausuhcl, et al., ed., 

particular, an amibod), specified fragment or variao1 of the JS Current Protocols in Molecular Bio logy, John Wiley & Soos, 

invention, where the individual oomponenl'\, such as the Inc., New York, N .Y. (1 987-2001 ); Sambrook, et al., 

variable region, constant region and framework, individu- Molecular Cloning: A Labomory Manual , 2"d Edition, Cold 

ally and/or collectively, optionally and preferably pos.-" Spring Harbor, N.Y. {1989); llarlow and Lane, antibodies, a 

low immunogeoicity, is -ful io the p resent invention. The Laboratory Manual, Cold Spring Harbor, N.Y. (1989); 

antibodies that can be used in the invention arc optionally 40 Colligan, ct al~ eds., Current Protocols in Immunology, John 

cbaracteri:zed by their ability to treat patients for extended Wiley & Soos, lac., NY (1994-2001); Colligan ct al.. 

periods with measurable alleviation or :symptom5 and low Current Protocols in Protein Science, John Wiley & Sons, 

and/or aoceptable toxicity. low or acceptable immuno&e- New York, N.Y., (1997- 2001), each entirely incorporated 

nicity and/or high affinity, as well as other suitable herein by reference. 

propertics,cao oootribute to tbe therapeutic results achieved. 45 Human antibodies that tre specific for human lL-12 

.. Low immuaogeoicity" is defined herein as raisillg signifi- proteins or fragments tbcrcof can be raised against an 

cant HAHi\. HACA or HAMA responses in less than about appropriate immuoogenic antigen, such as isolated and/or 

75%, or preferably less th&n about SO% of the patients IL-12 protein or a portion thereof (including synthetic 

treated and/or raising low titres in the patient treated (less molecules, such as synthetic peptides). Other specific or 

than about 300, preferably less than about 100 measwed so general mammalian antibodies can be similarly raised. 

with a double antigen enzyme immunoassay) (see, e.g ., Preparation of immunogenic antigens, and monoclonal aoti-

Elliott cl t i ., Lancet 344:1125-1127 (1994), entirely iooor- body production can be performed using any suitable tech-

poratcd hcreio by reference). nique. 

Utility 
In ooe approach, a bybridoma is produced by fusing a 

The isolated nucleic acids of the present invention cao be ss suitable immonal cell line (e.g., a myeloma cell line such as, • 

used for production of at least one aoti· IL-12 aotibody or but not limited 10, Sp2/0, Sp2/0-AG14, NSO. NSI. NS2, 

specified variant tbereof, which coo be used to measure or AE-1. L.5, >243, P3X63Ag8.653, Sp2 SA3, Sp2 MAI, Sp2 

effec1 in ao cell, tissue, organ or animal (including mammals SSl, Sp2 SAS, U937, MLA 144, ACT IV, MOLT4, DA-1, 

and humans), to diagnose, monitor, mcxlulatc, treat, JURJ<J)J, WEHI, K-562, COS, RAIi, NlH 3T3, HL-60, 

aUeviate, help prevent the iocideocc of, or reduce the 60 MLA 144, NAMAIWA, N'EURO 2A. or tbe like, or 

symptolll$ of, at least ooe u.,.12ooodit.ion,sclccted from.but betcromylomas, fusion prcxludS thereof, or any ceU or 

001 limited to, at least ooe of an immune disorder or disease, fusion cell derived therefrom, or any otbcr suitable ccU line 

a cardiovascuhr disorder or disease, an infectious, as known in the art. See, e .g ., www.a tcc .org, 

malignant, and/or neurologic disorder or d isease, or other www.tifetecb.com., and the like, with aoooody producing 

known or specified IL-12 related condition. 6S cell~. suet, as, bu t not limited to, isolated or cloned spleen, 

Sucb a methcxl can comprise administering an effective peripheral blood, lympb, tonsil, oc olher immuoe or 8 cell 

amount of a composition or a pharmaceutical aimposition con1aining cells, or any other cells cxprcMing heavy or light 
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chain constant or variable or framework or CDR l<equences, 
either as endogenous or heterologous nucleic acid, as recom­
hinant or endogenous, viral, bacterial, algal, prokaryotic, 
amphibian, insect, reptilian, fish, mammalian, rodent, 
equine, ovine, goat, ,;hecp, primate, eukaryotic, genomic 5 

ONA, cDNA. rDNA. mitochondrial ONA or RNA, chloro­
plast ONA or RNA, hoRNA, mRNA, tRNA, single, double 

13:787-790 (1995)); B-cell selection (Steenbakkers et al., 
Molec. Biol. Reports 19:125-134 (1994); Jonak et al., 
Progress Biotech, Vol. 5, In Vitro Immunization in l·Iybri-
doma Technology, Borrebaeck, ed., Elsevier Science Pub­
lishers IJ. Y., Am1terdam, Netherlands (1988)). 

Methods for engineering or humanizing non-human or 
human antibodies can also be used and are well koowo in the 
art. Generally, a humanized or engineered antibody bas one 
or-more amino acid residues from a source which is non­
human, e.g., but not limited to mouse, rat, rabb.it, oon-human 
primate or other mammal. These human amino acid residues 

or triple stranded, hybridized, and the like or any combina­
tion thereof. See, e.g., Ausu_bel, supra, and Colligan, 
Immunology, supra, chapter 2, entirely incorporated herein 10 

by reference. 
Antibody producing cells can also be obtained from the 

peripheral blood or, preferably the spleen or lymph nodes, of 
humans or other sui1abte animals that have been immunized 
with the antigen of interest. Any other suitable host cell can 
also be used for expressing heterologous or endogenous 
nucleic acid encoding an antibody, specified fragment or 
variant thereof, of the preseot invention. The fused cells 
(bybridomas) or recombinant cells can be isolated using 
selective culture conditions or other suitable known 
methods, and cloned by limiting dilution or cell sorting, or 
other known methods. Cells which produce antibodies with 
the desired specificity can be selected by a suitable assay 
(e.g., ELISA). 

Other suitable methods of producing or isolating antibod­
ies of the requisite specificity can be used, including, but not 
limited to, methods that select recombinant antibody from a 
peptide or protein library (e.g., but not limited to, a 
bacteriophage, ribosome, oligonucleotide, RNA. cDNA, or 
the like. display library; e.g .. as available from Cambridge 
antibody Technologies, Cambridgeshire, UK; MorphoSys, 
Martinsreid/Planegg, DE; Biovation, Aberdeen, Scotland, 
UK; Biolnveot, Lund, Sweden; Dyax Corp., Enzon, 
Affymax/fliosite; Xoma, Uerkeley, Calif.; lxsys. Sec, e.g., 
EP 368.684, PCT/GB91/01134; PCT/GB92/01755; PCT/ 
GB92/00224'-l; PCf/Gfl92/0(l!83; PC l'/G1393/00005; U.S. 
Ser. No. 08/350,260 (May 12, 1994); PCT/GB94/01422; 
PCT/Gl394/02662; PCr/GB97/01835; (C.b;f/M RC); W090/ 
14443; W090/14424; W090/J4430; PCT/US94/1234; 
W092/18619; W096/07754; (Scripps); EP 614 989 
(MorphoSys); W095/16027 (Biolnvent); W088/06630; 
W090/3809 (Dyax); U.S. Pat. No 4,704,692 (Enzoo); PCT/ 
US9J/02989 (AJfymax); W089/06283; EP 371 998; EP 550 
400; (Xoma); EP 229 046; PCT/US91/07149 (lxsys); or 
stochastically generated peptides or protcins-U.S. Pat. 
Nos. 5,723,323, 5,763,192, 5,814,476, 5,817,483, 5,824, 
514, 5,976,862, WO 86/05803, EP 590 689 (Ixsys, now 
Applied Molecular Evolution (AME), each entirely incor­
porated herein by reference) or that rely upon immunization 
of mnsgeoic animals (e.g., SCIO mice, Nguyen et al., 
Microbiol. lmmunol. 41:901-907 (1997); Sandhu et al., 
Crit. Rev. Biotechnol. 16:95-118 (1996); Ereo et al., Immu­
nol. 93:154-161 (1998), each entirely incorporated by ref­
erence as weU as relaled paleots and application) that are 
capable of produciog a repcnoire of human aotibodies, as 
known in the art aod/or as described herein. Such 
techniques, include, but are 0 01 limited 10, nbosome diSplay 
(Hanes el al., Proc. Natl. Acad. Sci. USA. 94:4937-4942 
(May 1997); Hanes et al.. Proc. Natl. Acad. Sci. USA. 
95:14130-14135 (November 1998)); single cell antibody 
producing technologies (e.g., selected lymphocyte antibody 
method ("SlAM") (U.S. Pat. No. 5,627,052, Wen et al., J . 
lmmuool. 17:887-892 (1987); Babcook et al., Proc. Natl. 
Acad. Sci. USA 93:7843--7848 (1996)); gel microdroplet 
and flow cytometry (Powell et al., Biotechnol. 8:333--337 
(1990); One Cell Systems, Cambridge, Mass.; Gray ct al.,J. 
Imm. Meth. 182:155- 163 (1995); Kconyet al., Uio/lcchnol. 

are often referred to as "import" residues, which are typi­
cally taken from an "impon" variable, constant or otber 
domain of a known human sequence. Known human lg 

15_ sequences are disclosed, e.g., www.ncbi.nlro.nib.gov/entrcz/ 
query.fcgi; www.atcc.org/phage/bdb .html ; www. 
sciquest.com/; www.abcam .com/; www.aotibodyre­
source.com/onlioecomp.html; www.public.iastate.edu/ 
-pedro/research_tools.html; www.mgcn.uni-heidelberg.de/ 

20 SD/IT/IT.html; www. wbfreeman.comlimmunology/CHOS/ 
kubyOS.htm; www.library.thinkquest.org/12429/lmmuae/ 
Antibody.html; www.hhrni.org/grants/lectures/1996/vlab/; 
www. pa th .cam .ac. uk/-mrc7/mikci mages.h I rn I; 
www.antibodyresourcc:.com/; mcb.harvard.edu/BioLialcs/ 

2s Immunology. ht ml. www.i mm u no logy Ii nk.com/; 
pathboK.wustl.edu/-hcenter/iodex.html; www.biotech. 
ufl.edu/-hcl/; www.pebio.com/pa/340913/340913.html; 
wv.:w.nal.usda.gov/awic/pubs/antibody/; www.m.ehime­
u.ac .jp/-yasu h ito/Elisa. ht ml; www.biodesign.com/ 

10 table .asp; www.icnet.uk/a xp/facs/davies/links.htm I; 
www.biotech.ufl.edu/ ~feel/protocol. html; www.isac­
net.org/sites_geo.html; aximtl.imt.uni-marburg.de/-rek/ 
AEPSta rt.Ii t ml; baserv. uci .ku n . nl/-j raats/1 inks I. him I; 
www.rccab.uni-hd.dc/immuno.bme.nwu.edu/; www.mrc-

l5 cpe .cam. a c. uk/im t-doc/p ub I ic/lNTRO. ht m I; 
www.iht.unam.mx/Vir/V _mice.html; imgt.cnusc.fr:8104/; 
www. biochem .ucl. ac. u k/-m arti n/abs/index .ht m I; 
antibody.bath .ac .uk/; abgen.cvm.tamu.edu/1 ab/ 
wwwabgen.hlml; www.unizh.ch/-hooeggcr/AH0seminar/ 

40 SlideOl .html; www.cryst.bbk.ac.uk/-ubcg07s/; 
www. nim r .m re. ac. uk/CC/ccaewg/ccaewg. h Im; 
www.path.cam.ac.ul</-mrc7/humanisationffAHHP.html; 
www. ibt .u aa m. m K/vi r /st ru c tu re/sta t_a im .ht m I; 
www. biosci. missouri .ed u/sm i thgp/index.h Im I; 

45 www.cryst.bioc.cam.ac.uk/-fmolina/Web-pages/Pept/ 
spottech .html; www.jcrini.de/fr _products.h Im; 
www.patents.ibm.com/ibm.html.Kabat el al., Sequeoces of 
Proteins of Immunological Interest, U.S. Dept. Health 
(1983),eacb entirely incorporated berein by reference. Sucb 

so imported sequences can be used to reduce irnmuoogenicity 
or reduce, enhance or modify binding, affinity, on-rate, 
off-rate, avidity, specificity, haU-life, or any other suitable 
characteristic, as known in the art. Generally part or all of 
the non-human or human COR sequences are maintained 

ss while the noo-buman sequences of the variable and cons1ant 
regions are replaced with human or other amino acids. 
Antibodies can also optionally be humanized with retention 
of high alli.oity for the antigen and other favorable biological 
properties. To achieve 1hi5 goal, humanized antibodies can 

60 be optionally prepared by a process of analysis of the 
parental sequences and various conceptual humanized prod­
ucts using three-dimensional models of the parental and 
humanized sequences. Three-dimensional immunoglobulio 
models are commonly available and are familiar to those 

65 skilled in the art. Computer programs are available which 
illustrate 3Jld display probable three-dimensional conforma­
tional structures ·of selected candidate immunoglohulin 




