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nn   Al l  drugs discussed are “onAll drugs discussed are “on -- label” for the treatment of psoriasislabel” for the treatment of psoriasis   
nn   Information presented is in the public domain and has been Information presented is in the public domain and has been 

publishedpublished   
••   Single exception wil l  be clearly labeled as to sourceSingle exception wil l  be clearly labeled as to source   

Biologic Therapy for PsoriasisBiologic Therapy for Psoriasis   
nn   Introduction of biologic therapy (2003 in U.S.) has dramatically Introduction of biologic therapy (2003 in U.S.) has dramatically 

altered how moderate to severe psoriasis is treatedaltered how moderate to severe psoriasis is treated   
nn   Biologics have rapidly replaced other systemBiologics have rapidly replaced other systemic therapies in the ic therapies in the 

U.S.U.S.   
nn   Management of psoriasis is now often seen as a question of Management of psoriasis is now often seen as a question of 

“which biologic?” rather than “biologic versus systemic?”“which biologic?” rather than “biologic versus systemic?”   
Biologic Therapy for PsoriasisBiologic Therapy for Psoriasis   

nn   Questions of when to choose a biologic versus systemic agent, Questions of when to choose a biologic versus systemic agent, 
phototherapy, or topiphototherapy, or topical therapy beyond scope of this lecturecal therapy beyond scope of this lecture   

nn   Focus here is choosing optimal biologic for given patientFocus here is choosing optimal biologic for given patient   



nn   Choice can be simplif ied into three criteriaChoice can be simplif ied into three criteria   
••   Eff icacyEfficacy   
••   SafetySafety   
••   CostCost   

nn   Other factors may enter decision, but are generally less importantOther factors may enter decision, but are generally less important   
••   Ease of administrationEase of administration   
••   DDosing regimenosing regimen  
••   Availabil i tyAvailabil i ty   

Biologic Therapy for PsoriasisBiologic Therapy for Psoriasis   
nn   Scope of this lecture wil l  mainly encompass safety issuesScope of this lecture wil l  mainly encompass safety issues   

••   Eff icacy wil l  be addressed in passing, but in my opinion, is a Efficacy wil l  be addressed in passing, but in my opinion, is a 
relatively straightforward issue to addressrelatively straightforward issue to address   

••   Safety on the other hand, is a hiSafety on the other hand, is a highly complex subject, with ghly complex subject, with 
much opinion and often too l i t t le fact citedmuch opinion and often too l i t t le fact cited   

••   Cost is a countryCost is a country --specif ic issue also beyond the scope of this specif ic issue also beyond the scope of this 
talktalk   

Safety of Biologic TherapiesSafety of Biologic Therapies   
nn   Safety is a crit ical element in the choice of treatments for Safety is a crit ical element in the choice of treatments for 

moderate to severe psoriasmoderate to severe psorias isis   
nn   Failure to understand safety issues puts both patient and doctor Failure to understand safety issues puts both patient and doctor 

at r iskat r isk   
nn   Goal of this lecture is to look in depth at recent data on safety of Goal of this lecture is to look in depth at recent data on safety of 

the three most popular biologics for psoriasis: Etanercept (ETN), the three most popular biologics for psoriasis: Etanercept (ETN), 
Infl iximab (IFX), and Adalimumab (ADA)Infl iximab (IFX), and Adalimumab (ADA)   

nn   And anAnd an   update on the newest biologic for psoriasis, ustekinumab update on the newest biologic for psoriasis, ustekinumab 
(UST)(UST)   

Biologic Therapy for PsoriasisBiologic Therapy for Psoriasis   
nn   And then there were four, then three, then fourAnd then there were four, then three, then four   
nn   Why ETN, IFX, and ADA?Why ETN, IFX, and ADA?  

••   TNF inhibitors are the vast majority of biologics for psoriasis in TNF inhibitors are the vast majority of biologics for psoriasis in 
20102010   

••   Alefacept has neveAlefacept has never achieved more than a percent or two of r achieved more than a percent or two of 
market sharemarket share   

••   Efalizumab off marketEfalizumab off market   
••   Ustekinumab market share growing but drug remains relatively Ustekinumab market share growing but drug remains relatively 

new (2 years)new (2 years)   
nn   Therefore, TNF inhibitors dominate the current marketTherefore, TNF inhibitors dominate the current market   

••   Impact of UST to be seenImpact of UST to be seen   



nn   Only TNF inhibitors have sOnly TNF inhibitors have suff icient postmarketing experience to uff icient postmarketing experience to 
allow valid analysisallow valid analysis   

Biologics and SafetyBiologics and Safety   
nn   Drug toxicity takes many formsDrug toxicity takes many forms  

••   Understanding risk depends on knowing how to look for i tUnderstanding risk depends on knowing how to look for i t   
nn   Toxicity comes in many formsToxicity comes in many forms   

••   Early vs lateEarly vs late   
••   Common vs rareCommon vs rare   
••   Mild vs severeMild vs severe   

Biologics and SBiologics and Safetyafety   
nn   Analysis often confounded by risks associated with:Analysis often confounded by risks associated with:   

••   Underlying disease state Underlying disease state   
nn   i .e. increased lymphoma rate in RA ptsi.e. increased lymphoma rate in RA pts   

••   Other concomitant therapiesOther concomitant therapies   
nn   IFX and MTX for RAIFX and MTX for RA  

••   Confounding factorsConfounding factors   
nn   e.g. women taking antidepressants are more l ikely to e.g. women taking antidepressants are more l ikely to 

consume largeconsume large   amounts of alcoholamounts of alcohol   
nn   Thus, increases in cirrhosis may not be due to Thus, increases in cirrhosis may not be due to 

antidepressants themselvesantidepressants themselves   
Biologics and SafetyBiologics and Safety   

nn   The type of toxicity being considered determines where the proper The type of toxicity being considered determines where the proper 
source of data should besource of data should be   

nn   Three main sources of dataThree main sources of data   
••   Randomized, placeboRandomized, placebo--concon trolled cl inical studies: relative risk trol led cl inical studies: relative risk 

analysisanalysis   
••   Standard Incidence RatiosStandard Incidence Ratios   
••   Long term observational studies based onLong term observational studies based on   

nn   RegistriesRegistries   
nn   Spontaneous post marketing reportsSpontaneous post marketing reports   

Evaluating Safety DataEvaluating Safety Data   
nn   Relative Risk Analysis (RR)Relative Risk Analysis (RR)   

••   Comparison between patients treated with drComparison between patients treated with drg versus placebo g versus placebo 
in randomized, controlled cl inical tr ials (RCTs)in randomized, controlled cl inical tr ials (RCTs)   

••   Strengths:Strengths:   
nn   Randomized placebo group represents best biological Randomized placebo group represents best biological 

comparatorcomparator   



nn   Best able to compensate for issues relating to underlying Best able to compensate for issues relating to underlying 
disease state and diseasedisease state and disease--associated confoundersassociated confounders   

EvaluatinEvaluating Safety Datag Safety Data   
nn   WeaknessesWeaknesses   

••   Study duration too short to permit analysis of long term side Study duration too short to permit analysis of long term side 
effectseffects   
nn   i .e. induction of malignancyi.e. induction of malignancy   

••   Studies too small to detect rare eventsStudies too small to detect rare events   
••   Patients in randomized clinical tr ials may not be representative Patients in randomized clinical tr ials may not be representative 

of the general populationof the general population   
EEvaluating Safety Datavaluating Safety Data   

nn   Second approach: Standardized Incidence Ratio (SIR)Second approach: Standardized Incidence Ratio (SIR)   
••   Compares the rate of an adverse event seen in an RCT versus Compares the rate of an adverse event seen in an RCT versus 

the rate of that event in the general populationthe rate of that event in the general population   
nn   i .e.i .e.——the rate of cancer in treated study patients, versus the the rate of cancer in treated study patients, versus the 

rate of canrate of cancer in the general populationcer in the general population   
Evaluating Safety DataEvaluating Safety Data   

nn   Strengths of SIRStrengths of SIR   
••   “Half” of the equation is broad“Half” of the equation is broad--based, rel iablebased, rel iable   

nn   Limitation of SIRLimitation of SIR  
••   The general population may not reflect the study population in The general population may not reflect the study population in 

specif ic waysspecif ic ways   
nn   i .e. patients in lung cancer study have higi.e. patients in lung cancer study have higher rate of COPD her rate of COPD 

versus general population, but that is due to tobacco versus general population, but that is due to tobacco 
exposure, not the drugexposure, not the drug   

••   Like RR analysis, may be underpowered to identify rare AE’s Like RR analysis, may be underpowered to identify rare AE’s 
and too brief to detect long term events since sti l l  relying on and too brief to detect long term events since sti l l  relying on 
RCTs for dataRCTs for data   

Evaluating Safety DataEvaluating Safety Data   
nn   LLong term data collectionong term data collection   

••   Third alternative for data acquisit ionThird alternative for data acquisit ion   
••   Only way to gather information on events that are rare and may Only way to gather information on events that are rare and may 

take extended time to developtake extended time to develop   
••   Two sources of dataTwo sources of data   

nn   Registries: large pools of patients on therapy who are Registries: large pools of patients on therapy who are 
intentionally fol lowed fintentionally fol lowed for extended timeor extended time  

nn   Post marketing reporting Post marketing reporting   



••   Spontaneous reports to manufacturer or regulatory agencySpontaneous reports to manufacturer or regulatory agency   
Post marketing ReportingPost marketing Reporting   

nn     LimitationsLimitations   
••   Registries have no formal control group, relying on large Registries have no formal control group, relying on large 

population incidences as comparatorpopulation incidences as comparator   
••   Intensity of monitoring Intensity of monitoring much lowermuch lower   
••   Selection of patients in registry may be biasedSelection of patients in registry may be biased   

nn   i .e. patients wil l ing to participate in registry may be more i.e. patients wil l ing to participate in registry may be more 
health conscious and thus more compliant that “average”  health conscious and thus more compliant that “average”  
patientpatient   

••   Post marketing reporting heavily underreports eventsPost marketing reporting heavily underreports events   
nn   Rely upon cliniciaRely upon clinicians going “out of their way” to voluntari ly ns going “out of their way” to voluntari ly 

report experiencesreport experiences   
Safety of Biologic TherapiesSafety of Biologic Therapies   

nn   The heart of this lectureThe heart of this lecture   
••   Wil l  attempt to analyze a broad range of available data relating Wil l  attempt to analyze a broad range of available data relating 

to use of TNFito use of TNFi   
••   Goal is to elucidate a deeper understanding of safety issueGoal is to elucidate a deeper understanding of safety issue s, s, 

backed by actual data, beyond what is often held by cl iniciansbacked by actual data, beyond what is often held by cl inicians   
nn   Based on package inserts or drug rep claimsBased on package inserts or drug rep claims   

Safety of Biologic TherapiesSafety of Biologic Therapies   
nn   Short term toxicit ies are the starting pointShort term toxicit ies are the starting point   

••   These are toxicit ies l ikely to be identif ied during short term These are toxicit ies l ikely to be identif ied during short term 
RCT’sRCT’s   
nn   EarEar ly in onsetly in onset   
nn   Frequent enough to be detected by relatively small tr ials Frequent enough to be detected by relatively small tr ials 

populationspopulations   
nn   Usually less severe or considered acceptable (chemo)Usually less severe or considered acceptable (chemo)   

••   Why? Any severe unexpected toxicity which is common Why? Any severe unexpected toxicity which is common 
enough to be detected during a brief RCT often leads to enough to be detected during a brief RCT often leads to 
discontinuatidiscontinuation of drug developmenton of drug development   

Short Term SafetyShort Term Safety   
nn   EtanerceptEtanercept   

••   In placeboIn placebo--controlled studies on psoriasiscontrolled studies on psoriasis   
nn   No differences in any infectious or nonNo differences in any infectious or non-- infectious adverse infectious adverse 

event vs placebo except forevent vs placebo except for   
nn   Injection site reactions (15% vs 6%)Injection site reactions (15% vs 6%)   

••   Mild to moderate, none requiring drugMild to moderate, none requiring drug   discontinuationdiscontinuation   



nn   Trend towards increased rate of non serious infections in Trend towards increased rate of non serious infections in 
treated RA ptstreated RA pts   

••   No difference in serious infectionsNo difference in serious infections   
Short Term SafetyShort Term Safety   

nn   ADAADA  
••   Similar to ETNSimilar to ETN  

nn   No signif icant increases in AEs, Serious AE’s, infections, No signif icant increases in AEs, Serious AE’s, infections, 
serious infectionsserious infections   

nn   Only signif icanOnly signif ican t increase in non infectious AEs were rash and t increase in non infectious AEs were rash and 
injection site reactioninjection site reaction   

Short Term SafetyShort Term Safety   
nn   IFXIFX  

••   Signif icant increases in headache, pruritus, pain, arthralgis, Signif icant increases in headache, pruritus, pain, arthralgis, 
pharyngit is, rhinit is, f lushing, etcpharyngit is, rhinit is, f lushing, etc   
nn   Al l  typical symptoms of infusion reactions (seen overall in All typical symptoms of infusion reactions (seen overall in 

6.66.6% of treated vs 0.7% of placebo pts)% of treated vs 0.7% of placebo pts)   
nn   Trend towards more infections (36% vs 25%)Trend towards more infections (36% vs 25%)   

Short Term SafetyShort Term Safety   
nn   Based on the RCT’s , these drugs look remarkably wellBased on the RCT’s , these drugs look remarkably well -- toleratedtolerated   
nn   These data, however, while used in the FDA’s analysis of These data, however, while used in the FDA’s analysis of 

r isk/benefit issues and in the marketrisk/benefit issues and in the market ing of drugs, are ing of drugs, are incapableincapable   of of 
answering the most important questionsanswering the most important questions   

Biologic Safety IssuesBiologic Safety Issues   
nn   Toxicit ies can beToxicit ies can be   

••   Common or rareCommon or rare   
nn   Common are easily detected in RCTsCommon are easily detected in RCTs  

••   Serious or nonSerious or non--seriousserious   
nn   NonNon--serious are of minimal importanceserious are of minimal importance   

••   Early or late in treatment courseEarly or late in treatment course   
nn   Early are more l ikely to be detected during shortEarly are more l ikely to be detected during short -- term studiesterm studies   

Biologic Safety IssuesBiologic Safety Issues   
nn   The most worrisome toxicit ies are rare, serious, and delayed in The most worrisome toxicit ies are rare, serious, and delayed in 

onsetonset   
••   They are also the most diff icult to detectThey are also the most diff icult to detect   

nn   Rare events require large numbers of subjects to detectRare events require large numbers of subjects to detect   
nn   LLong induction t imes of late toxicit ies make it impossible to ong induction t imes of late toxicit ies make it impossible to 

study using short term clinical tr ialsstudy using short term clinical tr ials   



••   Yet these serious toxicit ies are extremely importantYet these serious toxicit ies are extremely important   
nn   MUST have long term data to have adequate length of fol low MUST have long term data to have adequate length of fol low 

up and adequate numbers of participants to dup and adequate numbers of participants to detect these rare etect these rare 
eventsevents   

Biologic Safety IssuesBiologic Safety Issues   
nn   Fortunately, we do have a tremendous body of cl inical data on Fortunately, we do have a tremendous body of cl inical data on 

safety with TNFisafety with TNFi   
nn   This is mainly due to the widespread use of TNFi for the treatment This is mainly due to the widespread use of TNFi for the treatment 

of RAof RA  
••   Huge population of RA pts worldwide means in depth analysHuge population of RA pts worldwide means in depth analys is is 

possiblepossible   
••   However, a leap of faith needed to assume these data can be However, a leap of faith needed to assume these data can be 

extrapolated to psoriasis ptsextrapolated to psoriasis pts   
nn   Pneumonitis from MTX in RA, not in psoriasisPneumonitis from MTX in RA, not in psoriasis   
nn   Higher incidence of l iver toxicity with MTX in psoriasis vs RAHigher incidence of l iver toxicity with MTX in psoriasis vs RA  

••   Sti l l ,  a valuable insight into the effects of Sti l l ,  a valuable insight into the effects of TNFi therapyTNFi therapy   
  
  

Biologics and SafetyBiologics and Safety   
nn   Perhaps the wisest place to start when thinking about toxicity is Perhaps the wisest place to start when thinking about toxicity is 

based on our theoretical understanding of the side effects that based on our theoretical understanding of the side effects that 
would be predicted by the drugs’ mechanisms of actionwould be predicted by the drugs’ mechanisms of action   
••   These are fundamentally drugs that sThese are fundamentally drugs that suppress an arm of the uppress an arm of the 

immune systemimmune system  
••   ImmunosuppressionImmunosuppression --associated toxicit ies should be the associated toxicit ies should be the 

greatest concerngreatest concern   
Biologics and SafetyBiologics and Safety   

nn   Immunosuppression is predicted to create issues in two main Immunosuppression is predicted to create issues in two main 
areasareas   
••   InfectionInfection   
••   Malignancy via suppression of immune surveil lance Malignancy via suppression of immune surveil lance   

nn   II nfection certainly most logical concernnfection certainly most logical concern     
••   Black box warningsBlack box warnings   

nn   Adalimumab: “Increased risk of serious infections leading to Adalimumab: “Increased risk of serious infections leading to 
hospital ization or death, including tuberculosis (TB), hospital ization or death, including tuberculosis (TB), 
bacterial sepsis, invasive fungal infections (such as bacterial sepsis, invasive fungal infections (such as 
histoplasmosis), and infechistoplasmosis), and infec tions due to other opportunistic t ions due to other opportunistic 
pathogens”pathogens”   



nn   Etanercept and infl iximab: “Patients treated with [ETN/IFX] Etanercept and infl iximab: “Patients treated with [ETN/IFX] 
are at increased risk for developing serious infections that are at increased risk for developing serious infections that 
may lead to hospital ization or death”may lead to hospital ization or death”   

Biologics and InfectionBiologics and Infection   
nn   Role of TNF in immunityRole of TNF in immunity   

••   Part Part of a highly complex network of inflammatory mediatorsof a highly complex network of inflammatory mediators   
••   Produced primarily by activated monocytes/macrophages as Produced primarily by activated monocytes/macrophages as 

response to many stimuliresponse to many stimuli   
nn   Effects of TNF are broadEffects of TNF are broad   

••   AntiAnti -- tumor activitytumor activity   
••   Antiviral activityAntiviral activity   
••   Mechanisms of shockMechanisms of shock   

nn   Released early by innate and adaptivReleased early by innate and adaptive immune system as e immune system as 
response to injuryresponse to injury   
••   “Sentinel” cytokine init iating defense response“Sentinel” cytokine init iating defense response   

TNF BiologyTNF Biology   
nn   TNF plays particularly important role in immunity against TNF plays particularly important role in immunity against 

granulomatous diseasesgranulomatous diseases   
••   Histoplasmosis, fungal, and particularly mycobacterial Histoplasmosis, fungal, and particularly mycobacterial 

infectionsinfections   
nn   Increases aIncreases abil i ty of macrophages to phagocytose and kil l  bi l i ty of macrophages to phagocytose and kil l  

mycobacteriamycobacteria   
nn   Essential to formation and maintenance of  granulomasEssential to formation and maintenance of  granulomas   

TNF biologyTNF biology   
nn   Based on roles of TNF, blockade would be predicted to increase Based on roles of TNF, blockade would be predicted to increase 

risk of infections, particularly granulomatousrisk of infections, particularly granulomatous   
••   Confirmed in multipleConfirmed in multiple   animal models including TNFanimal models including TNF--deficient deficient 

micemice   
nn   Theoretical models are however, no substitute for realTheoretical models are however, no substitute for real --world world 

experienceexperience   
nn   What do the clinical data tel l  us about infection risk with TNF What do the clinical data tel l  us about infection risk with TNF 

inhibitors (TNFi)?inhibitors (TNFi)?   
Infection risksInfection risks   

nn   TNF inhibitors are as a group some of theTNF inhibitors are as a group some of the   most closely studied most closely studied 
drugs in historydrugs in history   
••   Enormous efforts from all parties involved: FDA, manufacturers, Enormous efforts from all parties involved: FDA, manufacturers, 

and the academic medical community have resulted in more and the academic medical community have resulted in more 
knowledge about these drugs than ever seen beforeknowledge about these drugs than ever seen before   



••   Greatly facil i tated by the creation of numerouGreatly facil i tated by the creation of numerous large, wells large, well --
organized registriesorganized registries   

TNF inhibitors and TBTNF inhibitors and TB  
nn   The greatest concern based on mechanism of actionThe greatest concern based on mechanism of action   
nn   Also the most signif icant infection risk from the earl iest days of Also the most signif icant infection risk from the earl iest days of 

TNFi useTNFi use   
••   Remains a crit ical concernRemains a crit ical concern   
••   In the Black Box warnings for all three TNFi’sIn the Black Box warnings for all three TNFi’s   in the U.S.in the U.S.   
••   PPD’s mandated before therapy for al l ,  with treatment for latent PPD’s mandated before therapy for al l ,  with treatment for latent 

TB prior to init iation of therapy mandatoryTB prior to init iation of therapy mandatory   
TuberculosisTuberculosis   

nn   How signif icant a risk does TB present in patients on TNFi?How signif icant a risk does TB present in patients on TNFi?   
••   Classic example of a question that cannot be answered based Classic example of a question that cannot be answered based 

oon controlled cl inical tr ialsn controlled cl inical tr ials   
nn   Incidence too low to allow statistically signif icant comparisonIncidence too low to allow statistically signif icant comparison   

••   This is a question that can only be addressed using long term This is a question that can only be addressed using long term 
registry dataregistry data   

TuberculosisTuberculosis   
••   Most registries are national in originMost registries are national in origin   

nn   Typically they allow comparison betTypically they allow comparison between TNFiween TNFi -- treated treated 
patients vs the general population, and in many cases, vs patients vs the general population, and in many cases, vs 
patients with same disease not treated with TNFipatients with same disease not treated with TNFi   

nn   Data presented as Relative Risk rations (“RR”Data presented as Relative Risk rations (“RR”---- i.e. the i.e. the 
incidence in treated group divided by incidence in the control incidence in treated group divided by incidence in the control 
group, usualgroup, usual ly the general population or nonly the general population or non--TNFi treated TNFi treated 
patients with same disease)patients with same disease)   

TuberculosisTuberculosis   
nn   Summary of major registriesSummary of major registries   

••   Askling, EULAR 2007 abst THU0125Askling, EULAR 2007 abst THU0125   
••   Swedish national registrySwedish national registry11   

nn   RR of TB in TNFi treated RA patients = 31 (18RR of TB in TNFi treated RA patients = 31 (18--51) vs general 51) vs general 
populationpopulation   

nn   RR vs bioRR vs bio logiclogic --naïve RA pts = 9.0 (4.9naïve RA pts = 9.0 (4.9 --16)16)   
••   Highest r isk in year oneHighest r isk in year one   

 
TuberculosisTuberculosis   

••   BIOBADASER (Spain)BIOBADASER (Spain)11   



nn   GomezGomez--Reino, Arthrit is Care Res 2007:57:756Reino, Arthrit is Care Res 2007:57:756  
nn   RR = 13 vs general populationRR = 13 vs general population   
nn   RR fell to 1.8 after institution of protocol to check PPD x 2 RR fell to 1.8 after institution of protocol to check PPD x 2 

before instituting Rxbefore instituting Rx   
nn   Raw iRaw incidence per 100,000ncidence per 100,000   

••   IFX 383IFX 383   
••   ADA 176ADA 176   
••   ETN 114ETN 114   
••   Not statistically signif icantNot statistically signif icant   

TuberculosisTuberculosis   
nn   RATIO (France)RATIO (France)11   

••   Tubach, Arth Rheum 2009: 60:1884Tubach, Arth Rheum 2009: 60:1884   
••   SIR vs general populationSIR vs general population   

nn   Al l  TNFi: 12.2All TNFi: 12.2   
nn   IFX 18.0IFX 18.0   
nn   ADA 29.3ADA 29.3   
nn   ETN 1.8ETN 1.8   

••   Odds ratiosOdds ratios   
nn   IFX vs ETN 13.3IFX vs ETN 13.3   
nn   ADA vs ETN 17.1ADA vs ETN 17.1   

  
TubercuTubercu losislosis   

nn   BSRBR (Great Britain)BSRBR (Great Britain)11   

nn   Dixon, Ann Rheum Dis online 22 Oct 2009Dixon, Ann Rheum Dis online 22 Oct 2009  
••   Rates of TB vs RA pts on DMARDSRates of TB vs RA pts on DMARDS  

nn   DMARD rate = 0DMARD rate = 0   
nn   Crude incidence Crude incidence   

••   ADA 144ADA 144   
••   IFX 136IFX 136   
••   ETN 39ETN 39   

nn   Incidence rate ratio vs ETNIncidence rate ratio vs ETN  
••   ADA 3.1 (1.0 ADA 3.1 (1.0 ––   9.5)9.5)   
••   IFX 4.2 (1.4, 12.4)IFX 4.2 (1.4, 12.4)   

  
TuberculosisTuberculosis   

nn   ConclusionsConclusions   
••   FindinFindings across all registries consistentgs across all registries consistent   

nn   Risk of TB clearly elevated with TNFi therapyRisk of TB clearly elevated with TNFi therapy  



nn   Screening markedly reduces but does not el iminate riskScreening markedly reduces but does not el iminate risk   
••   Double screening (second PPD if f irst negative) appears Double screening (second PPD if f irst negative) appears 

superiorsuperior   
TuberculosisTuberculosis   

nn   Risk strongly dependent on type of TNFiRisk strongly dependent on type of TNFi   
••   IIFX and ADA clearly increase riskFX and ADA clearly increase risk   
••   ETN appears to induce at most modest added risk, and in some ETN appears to induce at most modest added risk, and in some 

studies, no increase in risk at al lstudies, no increase in risk at al l   
nn   AggarwalAggarwal11   treated 80 PPDtreated 80 PPD--posit ive pts with ETN, posit ive pts with ETN, nono   cases of cases of 

active TB notedactive TB noted     
nn   J Rheum 2009, 36:914J Rheum 2009, 36:914   

NonNon--TB Serious infectionsTB Serious infections   
nn   CoConcerns here are more generally related to immunosuppressionncerns here are more generally related to immunosuppression   

••   TNF plays a diverse range of roles in the immune response and TNF plays a diverse range of roles in the immune response and 
thus would be expected to have some impact on immunity to thus would be expected to have some impact on immunity to 
nonnon--granulomatous infection as wellgranulomatous infection as well   

••   Again, registry data are abundant and imAgain, registry data are abundant and important to reviewportant to review  
NonNon--TB Serious infectionsTB Serious infections   

nn   Brit ish BSRBR registryBrit ish BSRBR registry11   

••   Dixon, Arthrit is Rheum 2007: 56: 2896Dixon, Arthrit is Rheum 2007: 56: 2896  
••   Rate of serious infection was 39.2/100,000 ptRate of serious infection was 39.2/100,000 pt --years with years with 

DMARDs, and 63.2/100,000 with TNFi’sDMARDs, and 63.2/100,000 with TNFi’s   
nn   ETN 61.7ETN 61.7   
nn   IFX 68.9IFX 68.9   
nn   ADA 54.2ADA 54.2   

••   Risk peaked at 6 months and dRisk peaked at 6 months and declined over t imeeclined over t ime  
nn   Possible selection bias (more severe pts given TNFi?)Possible selection bias (more severe pts given TNFi?)   

NonNon--TB Serious infectionsTB Serious infections   
nn   North American CLAIMS databaseNorth American CLAIMS database  

••   Curtis, ACR 2007, Abst 1024Curtis, ACR 2007, Abst 1024  
••   Incidence rates for serious infectionIncidence rates for serious infection   

nn   Within 6 months of init iation of Rx: Within 6 months of init iation of Rx:   
••   4.5 (2.7 4.5 (2.7 ––   7.1) for IFX7.1) for IFX/ADA/ADA  
••   1.9 (0.9 1.9 (0.9 ––   3.5) for ETN3.5) for ETN  
••   1.7 (1.0 1.7 (1.0 ––   2.6) for MTX2.6) for MTX  

nn   After 6 months:After 6 months:   
••   1.1 (0.4 1.1 (0.4 ––   2.4)2.4)   



••   1.2 (0.7 1.2 (0.7 ––   2.0)2.0)   
••   1.5 (1.1 1.5 (1.1 ––   2.1 02.1 0   

NonNon--TB Serious infectionsTB Serious infections   
nn   German RABBIT registryGerman RABBIT registry   

••   Listing, Arthrit is Rheum 2005: 52: 3403Listing, Arthrit is Rheum 2005: 52: 3403  
••   Risk ratio for nonRisk ratio for non--serious infectionsserious infections   

nn   2.31 (1.4 2.31 (1.4 ––   3.9) for ETN3.9) for ETN  
nn   3.01 (1.8 3.01 (1.8 ––   5.1) for IFX5.1) for IFX  

••   Risk ratio for serious infectionsRisk ratio for serious infections   
nn   2.82 (1.4 2.82 (1.4 ––   5.9) for ETN5.9) for ETN  
nn   2.70 (1.3 2.70 (1.3 ––   5.9) for IFX5.9) for IFX  

NonNon--TB Serious InfectionsTB Serious Infections   
nn   CORRONA N. American registryCORRONA N. American registry   

••   Greenberg et al, 2009, Ann Rheum Dis online 8 Apri l  2009Greenberg et al, 2009, Ann Rheum Dis online 8 Apri l  2009   
••   Incidence rate ratiosIncidence rate ratios   for overall infectionsfor overall infections   

nn   MTX 1.30 (1.12, 1.50)MTX 1.30 (1.12, 1.50)   
nn   TNFi 1.52 (1.30, 1.78)TNFi 1.52 (1.30, 1.78)   
nn   Prednisone > 10 mg daily 1.30 (1.11, 1.53)Prednisone > 10 mg daily 1.30 (1.11, 1.53)   

••   For opportunistic infectionsFor opportunistic infections   
nn   TNFi 1.67 (.095, 2.94)TNFi 1.67 (.095, 2.94)   
nn   Prednisone 1.63 (1.20, 2.21)Prednisone 1.63 (1.20, 2.21)   

  
NonNon--TB Serious infectionsTB Serious infections   

nn   ConclusionsConclusions   
••   TNFi appear to signif icaTNFi appear to signif icantly increase risk of serious infectionsntly increase risk of serious infections   
••   Risk highest early after init iation of treatmentRisk highest early after init iation of treatment   
••   Unlike TB, risks appear roughly equal independent of whether Unlike TB, risks appear roughly equal independent of whether 

TNFi was MAb based (IFX, ADA) or nonTNFi was MAb based (IFX, ADA) or non --antibody based (ETN)antibody based (ETN)   
Fungal InfectionFungal Infection   

nn   Recent change to labeling to eRecent change to labeling to emphasize risk of invasive fungal mphasize risk of invasive fungal 
infectionsinfections   
••   Histoplasmosis, coccidioidomycosis, candidiasis, aspergil losis, Histoplasmosis, coccidioidomycosis, candidiasis, aspergil losis, 

blastomycosis, pneumocystosisblastomycosis, pneumocystosis   
nn   May be disseminatedMay be disseminated   
nn   Consider empiric therapy with severe systemic i l lnessConsider empiric therapy with severe systemic i l lness   

Fungal InfectionFungal Infection   
nn   Tsiodras 2008, May Clin ProTsiodras 2008, May Clin Proc 83: 181c 83: 181   



••   Surveyed all published reports of fungal infection associated Surveyed all published reports of fungal infection associated 
with TNFi usewith TNFi use   
nn   281 cases found281 cases found   

••   226 assoc with IFX226 assoc with IFX  
••   44 with ETN44 with ETN  
••   11 with ADA (duration effect?)11 with ADA (duration effect?)   

nn   Commonest: histo, Candida, aspergil losisCommonest: histo, Candida, aspergil losis   
nn   Pneumonia most common patternPneumonia most common pattern   
nn   32% of cases fatal32% of cases fatal   

FuFungal Infectionngal Infection   
nn   Smith and Kauffman, Drugs 2009, 69:1403Smith and Kauffman, Drugs 2009, 69:1403   

••   Review articleReview article   
••   “these agents…associated with increased risk of infection with “these agents…associated with increased risk of infection with 

the endemic fungi, particularly H. capsulatum and Coccidioides the endemic fungi, particularly H. capsulatum and Coccidioides 
spp. The greatest r isk appears to be with IFX, fol lowed by Aspp. The greatest r isk appears to be with IFX, fol lowed by ADA DA 
and then ETN.”and then ETN.”   

••   TNFi pts should be monitoredTNFi pts should be monitored   
nn   “Anorexia, weight loss, malaise, fever, chil ls, sweats, cough “Anorexia, weight loss, malaise, fever, chil ls, sweats, cough 

and dyspnoea should be promptly evaluated”and dyspnoea should be promptly evaluated”   
nn   “Early empirical therapy is vital because delay… is associated “Early empirical therapy is vital because delay… is associated 

with poor outcomes”with poor outcomes”   
Herpes ZosterHerpes Zoster   

nn   BIOBADASBIOBADASER databaseER database11  

••   TNFi treated RA ptsTNFi treated RA pts   
nn   Compared with EMECAR nonCompared with EMECAR non--biologic exposed ptsbiologic exposed pts   

••   Global hazard ratio 2.44Global hazard ratio 2.44   
nn   RABBIT registryRABBIT registry2 2   

••   Rate in TNFi vs DMARD treated RA ptsRate in TNFi vs DMARD treated RA pts   
nn   Incidence rates/1000 ptIncidence rates/1000 pt --yearsyears   

••   11.1 (7.9, 15.1) MAbs11.1 (7.9, 15.1) MAbs  
••   8.9 (5.6, 13.3) ETN8.9 (5.6, 13.3) ETN  
••   5.6 (3.6, 8.3) DMARDs5.6 (3.6, 8.3) DMARDs  

nn   HazHazard Ratiosard Ratios   
••   MAbs 1.82 (1.05, 3.15)MAbs 1.82 (1.05, 3.15)   
••   ETN 1.36 (0.73, 2.55)ETN 1.36 (0.73, 2.55)   

••    11PerezPerez --Zafri l la, EULAR 2008 Abst FRI0129    Zafri l la, EULAR 2008 Abst FRI0129      
••   22Strangfeld JAMA 2009, 301:737Strangfeld JAMA 2009, 301:737   

  



Differentiating TNF InhibitorsDifferentiating TNF Inhibitors   
nn   Is there a reason to explain why etanercept might have a different Is there a reason to explain why etanercept might have a different 

toxicity profi le versus toxicity profi le versus infl iximab and adalimumab?infl iximab and adalimumab?  
••   It may relate to the monomeric, nonIt may relate to the monomeric, non --crosslinking nature of the crosslinking nature of the 

receptor fragment, versus the divalent, crosslinking binding of receptor fragment, versus the divalent, crosslinking binding of 
the monoclonal antibodiesthe monoclonal antibodies   

Differentiating TNF InhibitorsDifferentiating TNF Inhibitors   
nn   There are clear biological differencesThere are clear biological differences   

••   EtanerEtanercept ineffective in granulomatous diseases l ike Crohn’scept ineffective in granulomatous diseases l ike Crohn’s   
••   Not surprising then that you might see a higher risk of Not surprising then that you might see a higher risk of 

granulomatous infectious diseases with monoclonalsgranulomatous infectious diseases with monoclonals   
••   This is what the data showThis is what the data show  

Differentiating TNF InhibitorsDifferentiating TNF Inhibitors   
nn   MechanismMechanism  

••   Zou et al* have shown thaZou et al* have shown tha t ETN led to t ETN led to   
nn   upup-- regulation of T cell production of both TNF alpha and regulation of T cell production of both TNF alpha and 

interferon gammainterferon gamma  
nn   increase in the number of  TNF and IFNincrease in the number of  TNF and IFN--posit ive CD8+ T posit ive CD8+ T 

cells after antigen challengecells after antigen challenge--   
••   IFX produced opposite effectIFX produced opposite effect   

nn   s ignif icant reduction in TNF and interferon productiosignif icant reduction in TNF and interferon productionn   
nn   reduction in TNF/IFN+ T cells, possibly due to induction of reduction in TNF/IFN+ T cells, possibly due to induction of 

apoptosis of TNF+ T cellsapoptosis of TNF+ T cells   
Differentiating TNF InhibitorsDifferentiating TNF Inhibitors   

nn   Saliu, et al, JID 194: 486Saliu, et al, JID 194: 486   
••   Infl iximab and adalimumab decreases TBInfl iximab and adalimumab decreases TB-- responsive CD4 cells responsive CD4 cells 

and interferon gamma production 70%, etanercept haand interferon gamma production 70%, etanercept had no effectd no effect   
nn   Shen, et al, Aliment Pharm Ther 21:251Shen, et al, Aliment Pharm Ther 21:251   

••   Adalimumab and infl iximab, but not etanercept, induces Adalimumab and infl iximab, but not etanercept, induces 
apoptosis of cultured monocytes and reduces ILapoptosis of cultured monocytes and reduces IL --10 and 10 and --12 12 
productionproduction   

Differentiating TNF InhibitorsDifferentiating TNF Inhibitors   
nn   These differences would predict differences seen iThese differences would predict differences seen i n cl inical n cl inical 

effectseffects   
••   Infl iximab and adalimumab effective in granulomatous diseases Infl iximab and adalimumab effective in granulomatous diseases 

l ike Crohn'sl ike Crohn's   
nn   Etanercept not effectiveEtanercept not effective   



••   May see greater degree of immunosuppression with May see greater degree of immunosuppression with 
monoclonals, with increases in risk of granulomatous infection monoclonals, with increases in risk of granulomatous infection 
in particularin particular   

Infection aInfection and TNFind TNFi   
nn   ConclusionsConclusions   

••   TNFi therapy does lead to signif icant increase in risk of TNFi therapy does lead to signif icant increase in risk of 
infectioninfection   
nn   Particularly with granulomatous infections, especially TBParticularly with granulomatous infections, especially TB   
nn   TB risk reduced but not eliminated with preTB risk reduced but not eliminated with pre -- treatment treatment 

screening and treatment of latent TBscreening and treatment of latent TB  
••   Double screening apDouble screening appears usefulpears useful   

nn   Risks particularly high early in treatmentRisks particularly high early in treatment   
Infection and TNFiInfection and TNFi   

nn   ConclusionsConclusions   
••   High awareness and early init iation of therapy including empiric High awareness and early init iation of therapy including empiric 

coverage for opportunistic pathogens appropriatecoverage for opportunistic pathogens appropriate   
••   Risks are dependent upon geographic factors Risks are dependent upon geographic factors   

nn   i .e. TB ini.e. TB in   Eastern Europe, coccidio in SW U.S.Eastern Europe, coccidio in SW U.S.   
••   Risks for granulomatous infections higher with MAb TNFi (IFX Risks for granulomatous infections higher with MAb TNFi (IFX 

and ADA) vs soluble receptor TNFi (ETN)and ADA) vs soluble receptor TNFi (ETN)   
Infection and TNFiInfection and TNFi   

nn   Infection presents signif icant concernInfection presents signif icant concern   
••   From riskFrom risk --benefit perspective, appears sti l l  to be an appropbenefit perspective, appears sti l l  to be an appropriate riate 

choicechoice   
nn   For example, Curtis data suggest that MTX, generally For example, Curtis data suggest that MTX, generally 

recognized as f irst l ine alternative to TNFi for RA, may recognized as f irst l ine alternative to TNFi for RA, may 
present similar infection risks as ETN, and for IFX and ADA present similar infection risks as ETN, and for IFX and ADA 
after f irst six months of therapyafter f irst six months of therapy   

nn   Counterbalanced by lower incidence of nCounterbalanced by lower incidence of nonon-- infectious infectious 
complicationscomplications   

PML and Biologic TherapyPML and Biologic Therapy   
nn   “Last year’s news”“Last year’s news”   

••   A topic of intense interest for any dermatologist using biologicsA topic of intense interest for any dermatologist using biologics   
••   By February 2009, multiple reports of PML in pts on efalizumabBy February 2009, multiple reports of PML in pts on efalizumab  

nn   Drug pulled off market in Canada, Europe and then U.S. Drug pulled off market in Canada, Europe and then U.S. by by 
Apri l  2009April 2009   

PMLPML  



nn   Demyelinating disease of the CNSDemyelinating disease of the CNS11  

••   Predominantly among severely immunocompromisedPredominantly among severely immunocompromised   
nn   Caused by activation of the JC polyomavirusCaused by activation of the JC polyomavirus   

••   Normally dormant in kidney and lymphoid t issueNormally dormant in kidney and lymphoid t issue  
••   65% are seroposit ive by age 1765% are seroposit ive by age 17   
••   I f  activated, causes destruction ofIf activated, causes destruction of   myelinmyelin --producing producing 

oligodendrocytesoligodendrocytes   
••   Results in loss of coordination, weakness, visual deficits, Results in loss of coordination, weakness, visual deficits, 

speech disturbances, seizures, mental impairment and speech disturbances, seizures, mental impairment and 
memory lossmemory loss     

••   Eng 2006, Neurology 67: 884Eng 2006, Neurology 67: 884   
PMLPML  

nn   Found typically with profound immunosuppressionFound typically with profound immunosuppression   
••   HIV/AIDSHIV/AIDS  

nn   Now 55Now 55%%--85% of PML HIV85% of PML HIV--associatedassociated   
nn   Up to 3.8% of AIDS pts wil l  develop PMLUp to 3.8% of AIDS pts wil l  develop PML  

••   LymphoLympho--   and myeloproliferative diseaseand myeloproliferative disease——HD, CLL HD, CLL   
••   Autoimmune and granulomatous diseaseAutoimmune and granulomatous disease   
••   Transplant antiTransplant anti -- rejection therapy and cancer chemotherapyrejection therapy and cancer chemotherapy   

PMLPML  
nn   TherapyTherapy   

••   Currently no proven treatmentCurrently no proven treatment   
nn   EarEar ly suggestions that cytosine arabinoside and interferon ly suggestions that cytosine arabinoside and interferon 

might be useful have been disprovedmight be useful have been disproved   
••   Most cases fatalMost cases fatal   
••   Only proven therapy is antiOnly proven therapy is anti -- retroviral therapy in AIDSretroviral therapy in AIDS--

associated casesassociated cases   
nn   Especially in less advanced casesEspecially in less advanced cases   

••   CD4 > 100, low JC viral loadCD4 > 100, low JC viral load   
PML and BiolPML and Biologicsogics   

nn   FDA had reports of 3 confirmed, and 1 possible case of PML in FDA had reports of 3 confirmed, and 1 possible case of PML in 
pts treated with efalizumabpts treated with efalizumab  
••   Init ial report of one proven and one suspected case in October Init ial report of one proven and one suspected case in October 

20082008   
nn   Proven case in 70 y.o. on therapy for 4 yearsProven case in 70 y.o. on therapy for 4 years   
nn   Suspected case 62 y.o. on for over 3 yearsSuspected case 62 y.o. on for over 3 years   

••   SecSecond proven case in Novemberond proven case in November   



nn   73 y.o. on for 3.75 years73 y.o. on for 3.75 years   
••   Init ial suggestion was that risk factors were age as well as Init ial suggestion was that risk factors were age as well as 

duration of therapyduration of therapy   
PML and BiologicsPML and Biologics   

nn   Latest case suggested otherwiseLatest case suggested otherwise   
••   German male, only 47 y.o., but on therapy for 3.2 yearsGerman male, only 47 y.o., but on therapy for 3.2 years   

nn   Only common risOnly common risk factor duration of therapyk factor duration of therapy   
••   Very troubling: Craig Leonardi quoted at 2009 Hawaii Derm Very troubling: Craig Leonardi quoted at 2009 Hawaii Derm 

meeting: meeting:   
nn   “Efalizumab exposure is often estimated at 46,000 [patients] “Efalizumab exposure is often estimated at 46,000 [patients] 

worldwide, but …  the number treated for three years is about worldwide, but …  the number treated for three years is about 
1,100.”1,100.”   

nn   " I f  you are talking about thr"If you are talking about three out of 1,100 that is a very ee out of 1,100 that is a very 
different number than three out of 46,000”different number than three out of 46,000”   

nn   Efalizumab withdrawn off market as of Apri l  9, 2009Efalizumab withdrawn off market as of Apri l  9, 2009   
PML and ETNPML and ETN  

nn   Data for TNFi are much more reassuringData for TNFi are much more reassuring   
••   ETN: 3 possible cases reportedETN: 3 possible cases reported   

nn   Pt with Wegener’s, on ETN and cyclophosphamide Pt with Wegener’s, on ETN and cyclophosphamide   
••   contraindicated regimen due to lymphoma riskcontraindicated regimen due to lymphoma risk   

nn   RA pt on prednisolone, gold, penici l lamine, MTX, RA pt on prednisolone, gold, penici l lamine, MTX, 
leflunomide, and cyclophosphamideleflunomide, and cyclophosphamide   

••   PCR for JC virus negative x 2PCR for JC virus negative x 2   
nn   60 y.o. RA pt with symptoms of leukoencephalopathy60 y.o. RA pt with symptoms of leukoencephalopathy   

••   Symptoms resolved rapidly, highly unlikely to bSymptoms resolved rapidly, highly unlikely to be PMLe PML    
••   Eng 2006, Neurology 67:884: Yamamoto 2007, Mod Eng 2006, Neurology 67:884: Yamamoto 2007, Mod 

Rheumatol 17: 72: Kashup 2008, J Neurol 255:452Rheumatol 17: 72: Kashup 2008, J Neurol 255:452  
PMLPML  

nn   ADAADA  
••   No reports of PML No reports of PML   

PMLPML  
nn   IFXIFX  

••   Three reportsThree reports   
nn   Single death reported, considered by Centocor to be Single death reported, considered by Centocor to be 

probably PML, in a study of IFX use in pts on MTXprobably PML, in a study of IFX use in pts on MTX11  
nn   PtPt   treated with natalizumab (Tysabri) with prior IFX use (20 treated with natalizumab (Tysabri) with prior IFX use (20 

months preceding PML)months preceding PML)22   

••   Natalizumab strongly correlated with PMLNatalizumab strongly correlated with PML  



••   Doubtful that IFX played roleDoubtful that IFX played role   
nn   16 y.o. with CD on IFX and azathioprine16 y.o. with CD on IFX and azathioprine   

••   Dx of PML very questionable: MRI atypical, CSF Dx of PML very questionable: MRI atypical, CSF 
seronegative, ptseronegative, pt   ful ly recovered in six weeksfully recovered in six weeks 33  

••     11Durez Rheumatol 2005, 44:465       Durez Rheumatol 2005, 44:465       22Van Assche 2005, Van Assche 2005, 
NEJM 353:271   NEJM 353:271   33Kolho 2007, Acta Paediatrica 96:128Kolho 2007, Acta Paediatrica 96:128   

••     

PML and IFXPML and IFX  
nn   Kolho 2007, Acta Paediatrica 96:128Kolho 2007, Acta Paediatrica 96:128   

••   Retrospective chart review of severe adverse reactions to IFX Retrospective chart review of severe adverse reactions to IFX 
in pediin pediatric pts with CD/UCatric pts with CD/UC  

nn   One report of 16 y.o. with extremely severe CD on IFX and One report of 16 y.o. with extremely severe CD on IFX and 
azathioprineazathioprine   

••   Developed septicemia with subsequent deterioration and Developed septicemia with subsequent deterioration and 
MRI f indings that were called PMLMRI f indings that were called PML  

nn   Unlikely to be PMLUnlikely to be PML  
••   Onset was acuteOnset was acute   
••   MRI f indings not typical for PMLMRI f indings not typical for PML  
••   CSF negCSF negative for papovavirus (highly crossative for papovavirus (highly cross-- reactive for reactive for 

polyomavirus)polyomavirus)   
••   Histopathology nonspecif icHistopathology nonspecif ic   
••   MRI lesions resolved rapidly and pt ful ly recovered within MRI lesions resolved rapidly and pt ful ly recovered within 

six weekssix weeks   
PML and TNFiPML and TNFi   

nn   ConclusionsConclusions   
••   PML rare with TNFi usePML rare with TNFi use   

nn   Only two cases with adequate data to confirm PML Only two cases with adequate data to confirm PML diagnosisdiagnosis   
••   One in pt on ETN and CTXOne in pt on ETN and CTX  
••   Single case in pt on IFX and MTXSingle case in pt on IFX and MTX  

nn   Al l  other cases do not appear to meet reasonable cl inical All other cases do not appear to meet reasonable cl inical 
criteria for Dxcriteria for Dx   

nn     Given enormously larger cumulative exposure to TNFi Given enormously larger cumulative exposure to TNFi 
versus efalizumab, these data are reassuringversus efalizumab, these data are reassuring   

nn   However, any pt However, any pt on TNFi presenting with neurological on TNFi presenting with neurological 
symptoms should be carefully evaluated with PML as one symptoms should be carefully evaluated with PML as one 
considerationconsideration   

Malignancy and TNFiMalignancy and TNFi   
nn   The other rare, serious, and delayed toxicity of great concernThe other rare, serious, and delayed toxicity of great concern   



••   Immunosuppressive drugs may in theory interfere with immune Immunosuppressive drugs may in theory interfere with immune 
surveilsurveil lancelance   

••   Certain malignancies (B cell lymphoma) may be directly Certain malignancies (B cell lymphoma) may be directly 
tr iggered by infectious agentstriggered by infectious agents   

••   Drugs such as TNFi raise concerns over malignancyDrugs such as TNFi raise concerns over malignancy  
Malignancy and TNFiMalignancy and TNFi   

nn   Three distinct areas of concernThree distinct areas of concern   
••   LymphomasLymphomas  

nn   Particularly viral lyParticularly viral ly -- induced, e.g. Epstein Barrinduced, e.g. Epstein Barr -- induinduced B cell ced B cell 
lymphoma lymphoma   

••   Other visceral malignanciesOther visceral malignancies   
••   Skin cancersSkin cancers   

Malignancy and TNFiMalignancy and TNFi   
nn   Cancer is an infrequent occurrence with a signif icant latency Cancer is an infrequent occurrence with a signif icant latency 

periodperiod   
••   DrugDrug-- induced malignancies would be predicted to be rare, and induced malignancies would be predicted to be rare, and 

to develop relatively late after init iation to develop relatively late after init iation of therapyof therapy   
••   RCT’s are underpowered and too short in duration to detect RCT’s are underpowered and too short in duration to detect 

drugdrug-- related malignanciesrelated malignancies   
••   Fortunately, current TNFi have been in use for extended timeFortunately, current TNFi have been in use for extended time   

nn   Development of registries facil i tates analysisDevelopment of registries facil i tates analysis   
Lymphoma and TNFiLymphoma and TNFi   

nn   A heterogeneous group of relativelA heterogeneous group of relatively rare lymphatic cancers y rare lymphatic cancers   
••   Annual incidence in U.S. estimated at 20/100,000Annual incidence in U.S. estimated at 20/100,000   
••   Dramatic increase over last few decadesDramatic increase over last few decades  

nn   Much felt secondary to increased use of immunosuppressive Much felt secondary to increased use of immunosuppressive 
medicationsmedications   

Lymphoma and RALymphoma and RA  
nn   Majority of data on use of TNFi derived from RA patientMajority of data on use of TNFi derived from RA patientss   

••   Leads to important confounder in analysisLeads to important confounder in analysis   
nn   RA patients  are at increased risk for lymphoma based on disease RA patients  are at increased risk for lymphoma based on disease 

itselfi tself   
••   Multiple studies dating back to 1970’s consistently show a 2Multiple studies dating back to 1970’s consistently show a 2 --   to to 

44-- fold increase in lymphoma compared to general populationfold increase in lymphoma compared to general population   
Lymphoma and RALymphoma and RA  

nn   Reason for increased risk unclearReason for increased risk unclear   
••   Litt le evidence to support genetic predisposit ionLitt le evidence to support genetic predisposit ion   



••   No clear association with “shared environmental factor”No clear association with “shared environmental factor”   
nn   i .e. occupation, alcohol use, obesity, etc.i.e. occupation, alcohol use, obesity, etc.   

••   Leading hypothesis is that persistent immune activation Leading hypothesis is that persistent immune activation 
predisposes to bpredisposes to both RA and lymphomaoth RA and lymphoma  
nn   Speculates that chronic activation of BSpeculates that chronic activation of B --cells by exposure to cells by exposure to 

foreign or autoforeign or auto --antigens leads to mutations and malignant antigens leads to mutations and malignant 
transformationtransformation   

  Lymphoma and RALymphoma and RA  
nn   Immune activation theory consistent with observation that r isk of Immune activation theory consistent with observation that r isk of 

lymphoma correlateslymphoma correlates   with severity of RAwith severity of RA  
••   Baecklund 1998: Br. Med. J. 318: 181Baecklund 1998: Br. Med. J. 318: 181   

nn   Case control study showing that moderate RA pts had 5Case control study showing that moderate RA pts had 5-- fold fold 
increase in lymphoma while severe RA pts had over 20increase in lymphoma while severe RA pts had over 20-- fold fold 
increaseincrease   

nn   This further increases potential for erroneous bias, as TNFi would This further increases potential for erroneous bias, as TNFi would 
be prbe predicted to be used more frequently in pts with more severe edicted to be used more frequently in pts with more severe 
RA: “channeling bias”RA: “channeling bias”   

Lymphoma and PsoriasisLymphoma and Psoriasis   
nn   Lymphoma risk is not confined to RALymphoma risk is not confined to RA  

••   Gelfand 2006: J Invest Dermatol 126: 2194Gelfand 2006: J Invest Dermatol 126: 2194   
nn   Risk of lymphoma in mild and severe (on systemic rx) Risk of lymphoma in mild and severe (on systemic rx) 

psoriasis ptspsoriasis pts   
nn   RelativRelative risks:e risks:   

••   Lymphoma 1.34 (1.16 Lymphoma 1.34 (1.16 ––   1.54) and 1.59 (0/88 1.54) and 1.59 (0/88 ––   2.89)2.89)   
••   Hodgkin’s 1.42 (1.00 Hodgkin’s 1.42 (1.00 ––   2.02) and 3.18 (1.01 2.02) and 3.18 (1.01 ––   9.97)9.97)   
••   CTCL 4.10 (2.70 CTCL 4.10 (2.70 ––   6.23) and 10.75 (3.89 6.23) and 10.75 (3.89 ––   29.76)29.76)   
••   NS for NHLNS for NHL  

nn   Appears increased but as authors note “risk… is low given Appears increased but as authors note “risk… is low given 
that lymphoma is a rare disthat lymphoma is a rare disease and the magnitude of ease and the magnitude of 
association is modest”association is modest”   

Lymphoma and TNFiLymphoma and TNFi   
nn   Concerns raised early in experienceConcerns raised early in experience   

••   Brown 2002: Arth Rheum: 46: 3151Brown 2002: Arth Rheum: 46: 3151   
nn   26 cases of lymphoma reported to FDA in pts on TNFi26 cases of lymphoma reported to FDA in pts on TNFi   
nn   Onset was early: median time 6Onset was early: median time 6 --8 weeks8 weeks   
nn   Raised concern of “ latent lymRaised concern of “ latent lymphoma”phoma”   

nn   What are the data?What are the data?   
Lymphoma and TNFiLymphoma and TNFi   



nn   Package inserts raise concernsPackage inserts raise concerns   
••   All three state “In controlled portions of cl inical tr ials of al l  the All three state “In controlled portions of cl inical tr ials of al l  the 

TNFTNF--blocking agents, more cases of lymphoma have been blocking agents, more cases of lymphoma have been 
observed among patients receiving a TNF blocker compared observed among patients receiving a TNF blocker compared 
with control patients”with control patients”   
nn   ETN 3/4509 vs 0/2040ETN 3/4509 vs 0/2040   
n ADA ADA 2/3853 vs 1/2183 
n IFX 5/5707 vs 0/1600 

••   Does this confirm an increased risk?Does this confirm an increased risk?   
Lymphoma and TNFiLymphoma and TNFi   

nn   Is increase in lymphoma seen in actively treated pts in RCT’s Is increase in lymphoma seen in actively treated pts in RCT’s 
indicative of TNFiindicative of TNFi -- induced risk?induced risk?   
••   Interestingly, with Interestingly, with all three TNFi, this appears to reflect not an all three TNFi, this appears to reflect not an 

increased risk of lymphoma in treated patients compared to increased risk of lymphoma in treated patients compared to 
general population, but a lower risk of lymphoma in placebogeneral population, but a lower risk of lymphoma in placebo--
treated pts versus general populationtreated pts versus general population   

••   Unclear what the signif icance of this isUnclear what the signif icance of this is   
Lymphoma anLymphoma and ETNd ETN  

nn   Other analyses of RCT dataOther analyses of RCT data   

••   Gottl ieb 2008: Eur Coll Rheum Abst FRI0113Gottl ieb 2008: Eur Coll Rheum Abst FRI0113   
nn   Safety data of al l  pts treated with ETN during controlled Safety data of al l  pts treated with ETN during controlled 

portions of RCT’s sponsored by Amgen/Wyeth across all portions of RCT’s sponsored by Amgen/Wyeth across all 
approved indicationsapproved indications   

nn   Control groups treated either with placebo or DControl groups treated either with placebo or DMARDMARD  
••   13,926 pts with 17,656 pt13,926 pts with 17,656 pt --years of ETN exposureyears of ETN exposure   

Lymphoma and ETNLymphoma and ETN  
nn   Increase in RA may be explainable based on intrinsic risk Increase in RA may be explainable based on intrinsic risk 

associated with diseaseassociated with disease   
Lymphoma and ADALymphoma and ADA  

nn   Burmeister 2009: ARD Online First: 10.1136/ard.2008.102103Burmeister 2009: ARD Online First: 10.1136/ard.2008.102103   
••   Data from 36 global tr ials aData from 36 global tr ials across 6 indicationscross 6 indications   

nn   RCT, openRCT, open-- label, and longlabel, and long-- term extension studies through term extension studies through 
Apri l  2007April 2007   

nn   Total of 19,041 pts, 25,731 ptTotal of 19,041 pts, 25,731 pt --years of exposureyears of exposure   
Lymphoma and TNFiLymphoma and TNFi   
Lymphoma and TNFiLymphoma and TNFi   

nn   BurmeisterBurmeister   



••   Only signif icant increase in lymphoma was in RA trials (SIR Only signif icant increase in lymphoma was in RA trials (SIR 
2.98, 1.89 2.98, 1.89 ––   4.47)4.47)   

••   While trend is towards higher rates in other indications, none While trend is towards higher rates in other indications, none 
show statistically signif icant increase show statistically signif icant increase   

Lymphoma and IFXLymphoma and IFX  
nn   Centocor dataCentocor data   

••   There are the only data I am presenting is not published in the There are the only data I am presenting is not published in the 
public domainpublic domain   
nn   Data for ETN and ADA are in public dData for ETN and ADA are in public domainomain   
nn   To ensure balanced presentation, similar data on IFX were To ensure balanced presentation, similar data on IFX were 

essentialessential   
nn   Data is on f i le at Centocor and CAN be accessed by any Data is on f i le at Centocor and CAN be accessed by any 

dermatologist by placing a request to Centocor Medical dermatologist by placing a request to Centocor Medical 
Information at 1Information at 1 --800800--457457--63996399   

••   Request for information on Occurrence of MRequest for information on Occurrence of Malignancies alignancies 
relating to IFXrelating to IFX  

Lymphoma and TNFiLymphoma and TNFi   
nn   IFX clinical tr ials dataIFX clinical tr ials data   

••   Total of 4990 ptTotal of 4990 pt --years of f/u in IFXyears of f/u in IFX-- treated ptstreated pts   
••   Incidence in controlled and openIncidence in controlled and open -- label portion of RA trials 0.08 label portion of RA trials 0.08 

cases/100 ptcases/100 pt --yrsyrs   
••   Relative risk versus SEER database (general populationRelative risk versus SEER database (general population) ) 

approximately 3approximately 3   
nn   Would appear roughly comparable to expected rate in RA Would appear roughly comparable to expected rate in RA 

populationpopulation   
••   No equivalent data across all indications was discoverable to No equivalent data across all indications was discoverable to 

meme  
Lymphoma and TNFiLymphoma and TNFi   

nn   Hepatosplenic THepatosplenic T --Cell LymphomasCell Lymphomas  
••   An important side noteAn important side note   
••   May be unique to IFX and IBDMay be unique to IFX and IBD  

nn   ApproxApprox   100 cases reported worldwide100 cases reported worldwide   
nn   Extremely rare aggressive lymphomaExtremely rare aggressive lymphoma  

••   Fatal outcome within 2 years in most casesFatal outcome within 2 years in most cases   
••   As of Oct 2006, the FDA AERS system had received 10 reports As of Oct 2006, the FDA AERS system had received 10 reports 

of HSTL in  young ptsof HSTL in  young pts   
nn   Most cases fatalMost cases fatal   



••   All cases in pts on concomitant azathioprine or 6All cases in pts on concomitant azathioprine or 6 --MPMP  
Lymphoma and TNFiLymphoma and TNFi   

nn   Clinical tr ial data give confl ict ing dataClinical tr ial data give confl ict ing data   
••   Rates of lymphoma are higher when compared to placeboRates of lymphoma are higher when compared to placebo--

treated ptstreated pts   
nn   But that is based mainly on lower than expected rate of But that is based mainly on lower than expected rate of 

lymphoma in placebo groupslymphoma in placebo groups   
••   Rates of lymphoma do not appear increased wRates of lymphoma do not appear increased when compared to hen compared to 

general population (nongeneral population (non--RA trials), or to a comparable RA trials), or to a comparable 
population of RA pts not treated with TNFipopulation of RA pts not treated with TNFi   

••   What’s the answer?What’s the answer?   
Lymphoma and TNFiLymphoma and TNFi   

nn   Other approach is to uti l ize registry dataOther approach is to uti l ize registry data   
••   As with infection, registry data valuableAs with infection, registry data valuable   

nn   ARTIS Swedish registARTIS Swedish regist ryry   
••   Askling 2007 EULAR Abst THUD0124Askling 2007 EULAR Abst THUD0124   
••   6304 RA pts on TNFi vs 67,338 RA pts not on TNFI6304 RA pts on TNFi vs 67,338 RA pts not on TNFI   
••   RR for lymphoma vs general population 2.08 (1.16 RR for lymphoma vs general population 2.08 (1.16 ––   3.43)3.43)   
••   RR lymphoma vs RA: 0.95 (0.55 RR lymphoma vs RA: 0.95 (0.55 ––   1.67)1.67)   

Lymphoma and TNFiLymphoma and TNFi   
nn   N. American CORRONA databaseN. American CORRONA database  

••   Callegan 2007 ACR Abst 989Callegan 2007 ACR Abst 989   
••   SISIR for lymphoma for al l  RA pts vs general population 1.92 R for lymphoma for al l  RA pts vs general population 1.92 

(0.96 (0.96 ––   3.44) 3.44)   
nn   IFXIFX--exposed: 1.85 (0.38 exposed: 1.85 (0.38 ––   5.41)5.41)   
nn   Any TNFi: 2.08 (0.76 Any TNFi: 2.08 (0.76 ––   4.53)4.53)   
nn   No TNFi exposure: 1.76 (0.57 No TNFi exposure: 1.76 (0.57 ––   4.11)4.11)   

••   No statistically signif icant difference between RA pts No statistically signif icant difference between RA pts 
with/without TNFi exposurewith/without TNFi exposure   

LympLymphoma and TNFihoma and TNFi   
••   U.S. National Data BaseU.S. National Data Base11  

nn   Wolfe 2007 Arthrit is Rheum: 56: 1433Wolfe 2007 Arthrit is Rheum: 56: 1433   
nn   Lymphoma SIR for al l  pts 1.8 (1.5 Lymphoma SIR for al l  pts 1.8 (1.5 ––   2.2)2.2)   
nn   Odds ratio for TNFi therapy 1.0 (0.6 Odds ratio for TNFi therapy 1.0 (0.6 ––   1.8)1.8)   
nn   IFX: 1.2 (0.6 IFX: 1.2 (0.6 ––   2.2)2.2)   
nn   ETN 0.7 (0.3 ETN 0.7 (0.3 ––   1.6)1.6)   
nn   ADA 1.2 (0.3 ADA 1.2 (0.3 ––   5.1)5.1)   



Lymphoma and TNFiLymphoma and TNFi   
nn   RATIO French regRATIO French reg istryistry11   

••   Mariette et al, Ann Rheum Dis online 14 Oct 2009Mariette et al, Ann Rheum Dis online 14 Oct 2009   
••   Overall SIR lymphoma 2.4 (1.7, 3.2)Overall SIR lymphoma 2.4 (1.7, 3.2)   
••   Signif icant increase risk for MAbs vs receptorSignif icant increase risk for MAbs vs receptor   

nn   SIR for ADA 4.1 (2.3, 7.1)SIR for ADA 4.1 (2.3, 7.1)   
nn   IFX 3.6 (2.3, 5.6)IFX 3.6 (2.3, 5.6)   
nn   ETN 0.9 (0.4, 1.8)ETN 0.9 (0.4, 1.8)   

••   Statistically signif icant increase in MAb risk vs ETStatistically signif icant increase in MAb risk vs ETNN  
nn   ADA odds ratio versus ETN 4.7 (1.3, 17.7)ADA odds ratio versus ETN 4.7 (1.3, 17.7)   
nn   IFX vs ETN 4.1 (1.4, 12.5)IFX vs ETN 4.1 (1.4, 12.5)   

Lymphoma and TNFiLymphoma and TNFi   
nn   ConclusionsConclusions   

••   Three of four registries cited here show no increased riskThree of four registries cited here show no increased risk   
••   One study shows increased risk with MAbs, but not ETNOne study shows increased risk with MAbs, but not ETN  
••   Lymphoma risk issue not conclusively answeLymphoma risk issue not conclusively answered at this t imered at this t ime   
••   Registry data are in general reassuringRegistry data are in general reassuring   

nn   Risks, i f  at al l ,  appear modestRisks, i f  at al l ,  appear modest   
  

Malignancy and TNFiMalignancy and TNFi   
nn   Similar questions can be asked about nonSimilar questions can be asked about non-- lymphoma malignancieslymphoma malignancies   

••   While less directly related to immunosuppression than While less directly related to immunosuppression than 
lymphomas, interference in imlymphomas, interference in immune surveil lance theoretically mune surveil lance theoretically 
may predispose to malignancies of al l  typesmay predispose to malignancies of al l  types   

Malignancy and TNFiMalignancy and TNFi   
nn   Only one RCT of ETN for Wegener’s granulomatosis did show Only one RCT of ETN for Wegener’s granulomatosis did show 

signif icant increase in malignancy versus placebosignif icant increase in malignancy versus placebo-- treated ptstreated pts   
••   6 solid tumors in ETN6 solid tumors in ETN-- treated vs none ontreated vs none on   placeboplacebo   

nn   Al l  six were on concomitant cyclophosphamide therapyAll six were on concomitant cyclophosphamide therapy   
nn   Combined ETNCombined ETN--cyclophosphamide therapy contraindicatedcyclophosphamide therapy contraindicated   

  
Malignancy and TNFiMalignancy and TNFi   

nn   Raw numbers from RCT are diff icult to analyzeRaw numbers from RCT are diff icult to analyze  
••   Numbers too smallNumbers too small   
••   Duration too shortDuration too short   
••   Confounding factors inadequately conConfounding factors inadequately con trolled fortrol led for   

nn   i .e. placebo groups with lower than expected malignancy i.e. placebo groups with lower than expected malignancy 



ratesrates   
••   Are there other ways to uti l ize RCT data to better analyze these Are there other ways to uti l ize RCT data to better analyze these 

questions?questions?   
Malignancy and TNFiMalignancy and TNFi   

nn   Same analyses just presented on lymphoma data also give overall Same analyses just presented on lymphoma data also give overall 
malignancy datamalignancy data   
••   Gottl iGottl i eb Eur Coll Rheum 2008, Abst FRI0113eb Eur Coll Rheum 2008, Abst FRI0113  
••   Burmeister ARD Online Jan 2009, 10.1136/ard.2008.102103Burmeister ARD Online Jan 2009, 10.1136/ard.2008.102103   
••   FOI data from CentocorFOI data from Centocor   

Gottl ieb ETNGottl ieb ETN  
Burmeister ADABurmeister ADA  

Centocor IFXCentocor IFX  
nn   Malignancy incidence in controlled portion of RCTMalignancy incidence in controlled portion of RCT  

••   0.52/100 pt0.52/100 pt --yr IFXyr IFX  
••   0.11/100 pt0.11/100 pt --yr in controlyr in control   

nn   Al l  All malignancies malignancies excludingexcluding   lymphoma and NMSClymphoma and NMSC  
nn   Malignancy incidence in all RCT and longMalignancy incidence in all RCT and long-- term f/u studiesterm f/u studies   

••   SIR versus SEER database IFX 1.04 (0.80 SIR versus SEER database IFX 1.04 (0.80 ––   1.33)1.33)   
••   Placebo 0.84 (0.38 Placebo 0.84 (0.38 ––   1.59)1.59)   

Malignancy and TNFiMalignancy and TNFi   
nn   RCT dataRCT data   

••   Other attempts to analyze these dataOther attempts to analyze these data   
••   Bongartz 2006: JBongartz 2006: JAMA: 295: 2275AMA: 295: 2275   
••   MetaMeta --analysis: results from multiple independent studies are analysis: results from multiple independent studies are 

pooled to increase abil i ty to detect rare eventspooled to increase abil i ty to detect rare events   
nn   Typically has been used to assess drug eff icacyTypically has been used to assess drug eff icacy   
nn   Use to study harmful effects less common, somewhat Use to study harmful effects less common, somewhat 

controversialcontroversial   
••   Bongartz searched Bongartz searched all published studies, plus unpublished trials all  published studies, plus unpublished trials 

presented at meetings, and data provided by manufacturerspresented at meetings, and data provided by manufacturers   
Bongartz MetaBongartz Meta --analysisanalysis   

nn   Study investigated infl iximab and adalimumab (the two monoclonal Study investigated infl iximab and adalimumab (the two monoclonal 
antibodies)antibodies)   
••   Etanercept was excluded: different mechanism of actEtanercept was excluded: different mechanism of act ionion   

nn   Data from infl iximab and adalimumab RA trials were pooledData from infl iximab and adalimumab RA trials were pooled  
••   To increase power of metaTo increase power of meta --analysisanalysis   
••   Out of 144 studies identif ied as possibly relevant, 135 excluded Out of 144 studies identif ied as possibly relevant, 135 excluded 

for variety of design, duration issuesfor variety of design, duration issues   



••   Final total 9 studies, 5014 pts, variety of comparatorsFinal total 9 studies, 5014 pts, variety of comparators   
nn   Placebo, MTX plus placebo, DMARD plus placeboPlacebo, MTX plus placebo, DMARD plus placebo   

Bongartz MetaBongartz Meta --analysisanalysis   
nn   ResultsResults   

••   29 malignancies seen among the 3493 patients who received at 29 malignancies seen among the 3493 patients who received at 
least one dose of antileast one dose of anti --TNF drugTNF drug   

••   3 seen among 1512 control patients3 seen among 1512 control patients   
••   Pooled odds ratio for malignancy in RA patients usPooled odds ratio for malignancy in RA patients us ing antiing anti --TNF TNF 

therapy versus control was 3.3 (95% CI 1.2 therapy versus control was 3.3 (95% CI 1.2 ––   9.1)9.1)   
  

Bongartz MetaBongartz Meta --analysisanalysis   
nn   Dose responseDose response   

••   Often seen as evidence of drugOften seen as evidence of drug -- related effectrelated effect   
••   A signif icant difference in the malignancy rate was seen A signif icant difference in the malignancy rate was seen 

between highbetween high--   and lowand low--dose treated patientsdose treated patients   
••   Odds ratOdds rat io between highio between high--   and lowand low--dose patients was 3.4 (95% dose patients was 3.4 (95% 

CI 1.4 CI 1.4 ––   8.2)8.2)   
Bongartz MetaBongartz Meta --analysisanalysis   

nn   Reactions to studyReactions to study   
••   Since publication, many crit icisms leveled at study, and Since publication, many crit icisms leveled at study, and 

conclusions questionedconclusions questioned   
••   Also, subsequent analysis extended to ETNAlso, subsequent analysis extended to ETN  

Bongartz MetaBongartz Meta --analysisanalysis   
nn   DruDrug exposure not addressedg exposure not addressed   

••   ActivelyActively -- treated patients typically stay in studies longer than treated patients typically stay in studies longer than 
placeboplacebo-- treated patients since they are getting treatmenttreated patients since they are getting treatment   

••   Results in longer duration of treatment exposure for actively Results in longer duration of treatment exposure for actively 
treated patients, increasing l ikelihood of detetreated patients, increasing l ikelihood of detecting infection, cting infection, 
malignancymalignancy   

Bongartz MetaBongartz Meta --analysisanalysis   
nn   Questionable dose relationshipQuestionable dose relationship   

••   Authors claim that doseAuthors claim that dose-- related risk of malignancy supports related risk of malignancy supports 
causal effectcausal effect   

••   However they labeled 20 mg of adalimumab weekly, and 40 mg However they labeled 20 mg of adalimumab weekly, and 40 mg 
every other week, as lowevery other week, as low--dose and highdose and high--dodose groups se groups 
respectively, despite the identical dose and similar respectively, despite the identical dose and similar 



pharmacokinetics of the two regimenspharmacokinetics of the two regimens   
Bongartz MetaBongartz Meta --analysisanalysis   

nn   Inadequate durationInadequate duration   

••   Analysis based on trials all of which lasted one year or lessAnalysis based on trials all of which lasted one year or less   
nn   But cancer typically is a disease process that takeBut cancer typically is a disease process that takes years to s years to 

evolveevolve   
nn   Likely that many cancers seen had their induction well before Likely that many cancers seen had their induction well before 

study beganstudy began   
nn   Optimal observation period would be much longer than one Optimal observation period would be much longer than one 

yearyear   
Bongartz MetaBongartz Meta --analysisanalysis   

nn   Inadequate sample sizeInadequate sample size   

••   Even after metaEven after meta --analysis pooling, total number of malignanalysis pooling, total number of malignancies ancies 
identif ied (29 in TNF inhibitoridentif ied (29 in TNF inhibitor -- treated patients) was very smalltreated patients) was very small   
nn   Almost 1/3 of these cancers (10) were non Almost 1/3 of these cancers (10) were non ––melanoma skin melanoma skin 

cancerscancers   
••   Much less potential r isk, easier to manageMuch less potential r isk, easier to manage   

nn   Thus total number of visceral cancers was 19Thus total number of visceral cancers was 19   
  

Bongartz MetaBongartz Meta --analysisanalysis   
nn   Outl ierOutl ier   conclusionsconclusions   

••   Data on solid tumors confl icts with other published studiesData on solid tumors confl icts with other published studies   

••   Registry data in particular are important and wil l  be reviewed in Registry data in particular are important and wil l  be reviewed in 
this lecturethis lecture   

Bongartz MetaBongartz Meta --analysisanalysis   
nn   Okada and Siegel letterOkada and Siegel letter   

••   From CDER at the FDAFrom CDER at the FDA  
••   Reported two prior metaReported two prior meta--analyses donanalyses done at the request of the e at the request of the 

FDAFDA  
••   Differ in several important waysDiffer in several important ways   

nn   Analyses adjusted for duration of drug exposureAnalyses adjusted for duration of drug exposure   
nn   Included analysis of al l  three TNF inhibitors, including Included analysis of al l  three TNF inhibitors, including 

etanerceptetanercept   
nn   Compared malignancy rates to age/race/sex controlled data Compared malignancy rates to age/race/sex controlled data 

from the SEER databasfrom the SEER databasee   
Okada Siegel letterOkada Siegel letter   

nn   ResultsResults   



••   Infl iximab showed malignancy rate of 0.65 per 100 patientInfl iximab showed malignancy rate of 0.65 per 100 patient --
years, versus 0.13 for controls (5x increase)years, versus 0.13 for controls (5x increase)   

••   Adalimumab 0.7 per 100 PY, vs. 0.4 (1.75x increase)Adalimumab 0.7 per 100 PY, vs. 0.4 (1.75x increase)   
••   However, when compared to SEER database, However, when compared to SEER database, neither drug neither drug 

showed increasedshowed increased   riskrisk   
nn   Odds rations of 1.0 and 0.97 respectivelyOdds rations of 1.0 and 0.97 respectively   

••   ETN data showed no increase even versus placeboETN data showed no increase even versus placebo   
Bongartz ETN AnalysisBongartz ETN Analysis   

nn   Most recently, Bongartz has used the same statistical techniques Most recently, Bongartz has used the same statistical techniques 
with ETNwith ETN  
••   MetaMeta --analysis of 9 RCT with ETN and RAanalysis of 9 RCT with ETN and RA  

nn   26 malignancies in ETN, 726 malignancies in ETN, 7   in controlin control   
••   Hazard ratio 1.84 (0.79 Hazard ratio 1.84 (0.79 ––   4.28) non4.28) non--signif icantsignif icant   
••   No comparisons to general population incidenceNo comparisons to general population incidence  

Malignancy and TNFiMalignancy and TNFi   
nn   So is Bongartz correct?So is Bongartz correct?   

••   Registry data are the other key tool for analyzing risksRegistry data are the other key tool for analyzing risks   
••   Many of the same registries described in the lymMany of the same registries described in the lymphoma section phoma section 

also report overall malignancy ratesalso report overall malignancy rates   
••   Brief summary of most recent published data provides more Brief summary of most recent published data provides more 

insightsinsights   
Malignancy and TNFiMalignancy and TNFi   

nn   ARTIS databaseARTIS database11  

••   Raaschou ACR 2007, Abst 1344Raaschou ACR 2007, Abst 1344  
••   Risk of death from cancer not changed by TNFi exposureRisk of death from cancer not changed by TNFi exposure   
••   RR of death in TNFRR of death in TNFii --exposed pts was 0.78 (0.50 exposed pts was 0.78 (0.50 ––   1.26)1.26)   

Malignancy and TNFiMalignancy and TNFi   
nn   BSRBR Brit ish registryBSRBR Brit ish registry11   

••   Watson EULAR 2006, Abst SAT0202Watson EULAR 2006, Abst SAT0202   
••   TNFiTNFi -- treated vs biologictreated vs biologic --naïve DMARDnaïve DMARD-- treated RA ptstreated RA pts   
••   Adjusted RR with TNFi use 0.7 (0.4 Adjusted RR with TNFi use 0.7 (0.4 ––   1.2)1.2)   

nn   RR in pts with Hx of cancer prior to TNFi use hadRR in pts with Hx of cancer prior to TNFi use had  increased increased 
risk of subsequent cancer RR 2.5 (1.2 risk of subsequent cancer RR 2.5 (1.2 ––   5.8)5.8)   

••   But only 6 pts in this groupBut only 6 pts in this group   
Malignancy and TNFiMalignancy and TNFi   

nn   CORRONA U.S. registryCORRONA U.S. registry11   



••   Greenberg ACR 2007, Abst 282Greenberg ACR 2007, Abst 282   
••   RA pts treated with TNFi vs biologicRA pts treated with TNFi vs biologic --naïve DMARD treatednaïve DMARD treated   
••   IRR for overall and specif ic cancers not sIRR for overall and specif ic cancers not s ignif icantly increased ignif icantly increased   
••   Only exception skin cancer 2.10 (1.00 Only exception skin cancer 2.10 (1.00 ––   4.43)4.43)   

Malignancy and TNFiMalignancy and TNFi   
nn   NDB U.S. data bankNDB U.S. data bank   

••   Wolfe Arthrit is Rheum 2007: 56:2886Wolfe Arthrit is Rheum 2007: 56:2886   
••   No increase in overall cancer risk OR 1.0 (0.8 No increase in overall cancer risk OR 1.0 (0.8 ––   1.2)1.2)   

nn   Increases noted for melanoma 1.5 (1.2 Increases noted for melanoma 1.5 (1.2 ––   1.8) and NMSC 2.31.8) and NMSC 2.3   
(0.9 (0.9 ––   5.4)5.4)   

nn   Only agentOnly agent --specif ic signif icant association was IFX and specif ic signif icant association was IFX and 
NMSC 1.7 (1.3 NMSC 1.7 (1.3 ––   2.2)2.2)   

Malignancy and TNFiMalignancy and TNFi   
nn   Swedish RA registrySwedish RA registry11   

••   Askling, Arth Rheum 2009, 60:3180Askling, Arth Rheum 2009, 60:3180   
••   Risk Ratio vs nonRisk Ratio vs non--biologic RA pts 1.0 (0.86 biologic RA pts 1.0 (0.86 --   1.15)1.15)   

nn   Similar lack of signif icance vs DMARD pSimilar lack of signif icance vs DMARD p ts, and general ts, and general 
populationpopulation   

••   No overall increase in risk with increasing t ime on TNFiNo overall increase in risk with increasing t ime on TNFi   
Malignancy and TNFiMalignancy and TNFi   

nn   RABBIT German registryRABBIT German registry11   

••   Strangfield Arth Res Ther 2010, 12:R5Strangfield Arth Res Ther 2010, 12:R5   
••   Incidence rate 6.0/1000 ptIncidence rate 6.0/1000 pt --yrs, 5.1/1000 for TNFi usersyrs, 5.1/1000 for TNFi users   

nn   Rate was nonRate was non--signif icantly signif icantly lowerlower   tthan general populationhan general population   
••   15 recurrent cancers15 recurrent cancers   

nn   Incidence rates 45.5 for TNFi, 31.4 for DMARDsIncidence rates 45.5 for TNFi, 31.4 for DMARDs   
nn   IRR TNFi vs DMARDs 1.4 (0.5, 5.5)IRR TNFi vs DMARDs 1.4 (0.5, 5.5)   

Malignancy and TNFiMalignancy and TNFi   
nn   Al l  six cited registries All six cited registries do not showdo not show   an association of TNFi use and an association of TNFi use and 

malignancy, excluding lymphoma and skin canmalignancy, excluding lymphoma and skin cancercer   
nn   Reassuring but absolutely not the f inal word: caution sti l l  neededReassuring but absolutely not the f inal word: caution sti l l  needed  

Leukemia and TNFiLeukemia and TNFi   
nn   Another recent FDA red flag raisedAnother recent FDA red flag raised   

••   Added new section to Prescribing Information for TNFiAdded new section to Prescribing Information for TNFi   
nn   “FDA concludes there is a possible association between “FDA concludes there is a possible association between 

treatment with TNF bloctreatment with TNF blockers and the development of kers and the development of 
leukemia in all patients treated with these drugs “leukemia in all patients treated with these drugs “   



nn   “FDA is requiring the incorporation of information on post“FDA is requiring the incorporation of information on post --
marketing reports of leukemia into the prescribing marketing reports of leukemia into the prescribing 
information for TNF blockers “information for TNF blockers “   

Leukemia and TNFiLeukemia and TNFi   
nn   Basis for amendmeBasis for amendmentnt   

••   147 postmarketing reports of leukemia 147 postmarketing reports of leukemia   
nn   AML (44 cases), CLL (31 cases), and CML (23 cases) AML (44 cases), CLL (31 cases), and CML (23 cases)   
nn   No incidence rates directly cited, but quotes rate in Enbrel No incidence rates directly cited, but quotes rate in Enbrel 

cl inical tr ials of 30/100,000 pt yrsclinical tr ials of 30/100,000 pt yrs   
••   SEER rate 12.2/100,000SEER rate 12.2/100,000   

nn   But, data show that rate of leukemia is iBut, data show that rate of leukemia is i ncreased in pts with ncreased in pts with 
RARA  

••   Askling Ann Rheum Dis 2005, 64:1414Askling Ann Rheum Dis 2005, 64:1414   
nn   Risk of lymphoma and leukemia equally increased, Risk of lymphoma and leukemia equally increased, 

roughly tworoughly two-- fold vs general populationfold vs general population   
nn   I  am unaware of any data proving an increased risk of I am unaware of any data proving an increased risk of 

leukemia in TNFi usersleukemia in TNFi users   
Pediatric MalignancyPediatric Malignancy   

nn   NewNew   black black box warning!box warning!   
••   Issued August 4, 2009 for all TNFiIssued August 4, 2009 for all TNFi   

nn   “Lymphoma and other malignancies, some fatal, have been “Lymphoma and other malignancies, some fatal, have been 
reported in children and adolescent patients treated with TNF reported in children and adolescent patients treated with TNF 
blockers”blockers”   

••   “An analysis of U.S. reports of cancer in children and “An analysis of U.S. reports of cancer in children and 
adolescents treated with adolescents treated with TNFTNF--blockers showed an blockers showed an 
increased risk of cancer, occurring after 30 months of increased risk of cancer, occurring after 30 months of 
treatment on average. About half of the cancers were treatment on average. About half of the cancers were 
lymphomas, a type of cancer involving cells of the immune lymphomas, a type of cancer involving cells of the immune 
system. Some of the reported cancers were fatal. “system. Some of the reported cancers were fatal. “   

Pediatric MalignPediatric Malignancyancy   
nn   What are the data?What are the data?   

••   All postmarketingAll postmarketing --basedbased   
••   48 total malignancies noted48 total malignancies noted   

••   “U.S. reporting rates for cases of malignancy with “U.S. reporting rates for cases of malignancy with 
Remicade (infl iximab) were consistently higher compared Remicade (infl iximab) were consistently higher compared 
to expected background rates for lymphomas and all to expected background rates for lymphomas and all 
malignancies. The malimalignancies. The malignancy reporting rates for Enbrel gnancy reporting rates for Enbrel 
(etancercept) were also higher than background rates for (etancercept) were also higher than background rates for 



lymphomas, but were similar to background rates for al l  lymphomas, but were similar to background rates for al l  
malignancies.” malignancies.”   

Pediatric MalignancyPediatric Malignancy   
nn   FDA clarif icationsFDA clarif ications   

••   Type of malignancyType of malignancy   
nn   10 cases of Hepatosplenic T10 cases of Hepatosplenic T --cell lcell l ymphomaymphoma  

••   Well recognized complication of treatment using IFX in Well recognized complication of treatment using IFX in 
combination with mercaptopurine: 13 IBD pts were on 6combination with mercaptopurine: 13 IBD pts were on 6 --
MPMP  

nn   7 NHL, 6 HD, 6 leukemia, 3 melanoma, 3 thyroid, and 1 each 7 NHL, 6 HD, 6 leukemia, 3 melanoma, 3 thyroid, and 1 each 
of 13 other typesof 13 other types   

nn   Disease treatedDisease treated   
••   25 pts with IBD, 15 with JIA, 3 AS, 2 in ut25 pts with IBD, 15 with JIA, 3 AS, 2 in utero exposure, 1 ero exposure, 1 

each PsA, sarcoid, unknowneach PsA, sarcoid, unknown  
Pediatric MalignancyPediatric Malignancy   

nn   FDA clarif icationsFDA clarif ications   
••   Method of calculating reporting ratesMethod of calculating reporting rates   

nn   Denominator of estimated total pediatric use of ETN and IFXDenominator of estimated total pediatric use of ETN and IFX  
nn   Versus general populationVersus general population   

••   FDA unable to provide confidence intervals for caFDA unable to provide confidence intervals for cancer ncer 
rates with ETN and IFX: “because of the l imitations of rates with ETN and IFX: “because of the l imitations of 
AERS…we believe that calculating confidence intervals AERS…we believe that calculating confidence intervals 
would convey a degree of precision which we believe to would convey a degree of precision which we believe to 
be lacking”be lacking”   

nn   Did Did notnot   account in any way for underlying diseaseaccount in any way for underlying disease   
••   FDA comments “the backgroFDA comments “the background incidence of malignancy und incidence of malignancy 

in children with JIA is not well defined.”in children with JIA is not well defined.”   
nn   FDA notes no dose association with malignancyFDA notes no dose association with malignancy   

Pediatric MalignancyPediatric Malignancy   
nn   My (personal and unscientif ic) commentsMy (personal and unscientif ic) comments   

••   If we don’t know the underlying intrinsic rate of cancer, how can If we don’t know the underlying intrinsic rate of cancer, how can 
we state it ’we state it ’ s increased?s increased?   

••   If our data are too unreliable to provide confidence intervals, If our data are too unreliable to provide confidence intervals, 
then isn’t the actual value also useless?then isn’t the actual value also useless?   

••   If we exclude HSTCL, we are looking at 38 cancers out of If we exclude HSTCL, we are looking at 38 cancers out of 
roughly 50,000 ptroughly 50,000 pt --years of exposureyears of exposure   

••   Hopefully addit ional clarif ication wil l  be fHopefully addit ional clarif ication wil l  be forthcoming: for better orthcoming: for better 
or worse, though, we all now operate under this black box and or worse, though, we all now operate under this black box and 



i ts purported statement of factits purported statement of fact   
Other Issues of InterestOther Issues of Interest   

nn   Data are also available on a number of interesting aspects Data are also available on a number of interesting aspects 
relating to use of TNFirelating to use of TNFi   
••   I wil l  review a few select topiI wil l  review a few select topi cs (there are many more)cs (there are many more)   

nn   Use with concomitant Hepatit isUse with concomitant Hepatit is   
nn   Effects on vaccinationEffects on vaccination   
nn   Use in pregnancyUse in pregnancy   
nn   Update on demyelinating disordersUpdate on demyelinating disorders   
nn   Effects on CHFEffects on CHF  

Other Issues of InterestOther Issues of Interest   
nn   Not a comprehensive review but a survey of some interesting Not a comprehensive review but a survey of some interesting 

information in the public information in the public domaindomain   
••   All present data that are much less substantial than infection All present data that are much less substantial than infection 

and malignancy dataand malignancy data   
••   Not to mention the dozens of case reports published every year Not to mention the dozens of case reports published every year 

of unknown clinical signif icanceof unknown clinical signif icance   
Hepatit isHepatit is   

nn   Seemingly TNFi would present risksSeemingly TNFi would present risks   
••   However data do not appeaHowever data do not appear to support thisr to support this   
••   Notion that much of the damage done by chronic hepatit is is Notion that much of the damage done by chronic hepatit is is 

inflammatory rather than infectious in natureinflammatory rather than infectious in nature   
nn   Roux Rheumatology 2006:45: 1294Roux Rheumatology 2006:45: 1294  

••   6 RA pts with chronic Hep B and 3 with Hep C6 RA pts with chronic Hep B and 3 with Hep C  
nn   No changes in viral load or transaminases after addit ioNo changes in viral load or transaminases after addit ion of n of 

TNFi (5 ETN, 1 IFX, 2 ADA)TNFi (5 ETN, 1 IFX, 2 ADA)   
Hepatit isHepatit is   

nn   Peterson Ann Rheum Dis 2003;62:1078 Peterson Ann Rheum Dis 2003;62:1078   
••   16 HCV16 HCV-- infected RA pts who received ETN or IFX analyzed infected RA pts who received ETN or IFX analyzed 

retrospectivelyretrospectively   
••   8 HCV8 HCV-- infected RA pts prospectively treated with ETNinfected RA pts prospectively treated with ETN  
••   No signif icant changes in LFT’s or in HCV levelsNo signif icant changes in LFT’s or in HCV levels   

HepHepatit isatit is   
nn   Ferri, et al, J Rheum 2008, 35:10Ferri, et al, J Rheum 2008, 35:10   

••   31 pts with chronic Hep C31 pts with chronic Hep C  
nn   With TNFi treatment there was no elevation in mean ALT or With TNFi treatment there was no elevation in mean ALT or 

viral loads for group as a wholeviral loads for group as a whole   



nn   4 pts did show a signif icant individual increase in Hep C load4 pts did show a signif icant individual increase in Hep C load   
nn   1 pt was taken off TNFi due to an i1 pt was taken off TNFi due to an increase in ALT, but i t  was ncrease in ALT, but i t  was 

not accompanied by increase in viral load and may have not accompanied by increase in viral load and may have 
been unrelatedbeen unrelated   

Hepatit isHepatit is   
nn   Li et al, 2009 Clin Rheumatol online, 17 March 2009Li et al, 2009 Clin Rheumatol online, 17 March 2009  

••   3 pts with chronic Hep B, 8 with chronic Hep C3 pts with chronic Hep B, 8 with chronic Hep C  
nn   One Hep B pt with transient elevation ASTOne Hep B pt with transient elevation AST   
nn   One Hep One Hep C pt with permanent increase of AST and 4C pt with permanent increase of AST and 4-- fold fold 

increase in viral loadincrease in viral load   
nn   Al l  others showed no increase in viral load or transaminasesAll others showed no increase in viral load or transaminases   

Hepatit isHepatit is   
nn   Zein J Hepatol 2005; 42:315 Zein J Hepatol 2005; 42:315   

••   PlaceboPlacebo--controlled tr ial of ETN as adjuvant to IFN and controlled tr ial of ETN as adjuvant to IFN and 
Ribavarin in chronic HCV ptsRibavarin in chronic HCV pts   
nn   SiSignif icantly higher numbers of pts on ETN had absence of gnif icantly higher numbers of pts on ETN had absence of 

HCV RNA than on placebo at HCV RNA than on placebo at   
••   Week 24: 67% vs 32%, p=0.040Week 24: 67% vs 32%, p=0.040   
••   Week 48: 56% vs 32%, p=0.046Week 48: 56% vs 32%, p=0.046   

nn   Suggestion of decrease in f ibrosisSuggestion of decrease in f ibrosis   
••   55% of ETN vs 33% of placebo55% of ETN vs 33% of placebo-- treated pts who underwent treated pts who underwent 

l iver biopsy improved atl iver biopsy improved at   least one gradeleast one grade   
Hepatit isHepatit is   

nn   ConclusionConclusion   
••   TNFi treatment, while immunosuppressive, is often wellTNFi treatment, while immunosuppressive, is often well --

tolerated in pts with chronic Hepatit istolerated in pts with chronic Hepatit is   
nn   More data for Hep CMore data for Hep C  
nn   Even some suggestion of therapeutic benefit in chronic Hep Even some suggestion of therapeutic benefit in chronic Hep 

C ptsC pts   
••   AntiAnti -- inflammatory effects protecting linflammatory effects protecting l iver?iver?   

VaccinationVaccination   
nn   Standard protocol is to avoid l ive virus vaccinations in pts on TNFiStandard protocol is to avoid l ive virus vaccinations in pts on TNFi   

••   No clear guidelines exist for length of t ime pt should be taken No clear guidelines exist for length of t ime pt should be taken 
off TNFi before essential l ive vaccination can safely be givenoff TNFi before essential l ive vaccination can safely be given   

nn   Opposite issue with nonOpposite issue with non -- l ive vaccineslive vaccines   
••   DoesDoes   immunosuppression from TNFi prevent adequate immunosuppression from TNFi prevent adequate 

protective response to ki l led vaccines?protective response to ki l led vaccines?   
VaccinationVaccination   



nn   Kepetanovic Rheumatology 2006:45:106Kepetanovic Rheumatology 2006:45:106   
••   Measured response to pneumococcal vaccineMeasured response to pneumococcal vaccine   

nn   Healthy controls and RA pts vaccinatedHealthy controls and RA pts vaccinated   
nn   TNFi users had response equal to controlTNFi users had response equal to control s (approx 70% vs s (approx 70% vs 

55% achieved 255% achieved 2 -- fold increase)fold increase)   
nn   MTX alone had signif icant reduction in response vs controls MTX alone had signif icant reduction in response vs controls 

(roughly 25% vs 55%)(roughly 25% vs 55%)   
VaccinationVaccination   

nn   Gelnick Ann Rheum Dis 2008:67:713Gelnick Ann Rheum Dis 2008:67:713   
••   Response to influenza vaccination with or without TNFi vs 18 Response to influenza vaccination with or without TNFi vs 18 

healthy controlshealthy controls   
••   MeanMean  increase in t i ters was signif icantly lower in TNFiincrease in t i ters was signif icantly lower in TNFi -- treated treated 

vs nonvs non--TNFiTNFi -- treated or control groupstreated or control groups   
••   However, proportion achieving protective t i ters was high and However, proportion achieving protective t i ters was high and 

not signif icantly different in all groupsnot signif icantly different in all groups   
VaccinationVaccination   

nn   ConclusionsConclusions   
••   Live virus vaccines ideally shoLive virus vaccines ideally should be administered before uld be administered before 

init iation of TNFi therapyinit iation of TNFi therapy   
••   If not possible, suggestion is that TNFi therapy be discontinued If not possible, suggestion is that TNFi therapy be discontinued 

before and after vaccine, but length of t ime needed unclearbefore and after vaccine, but length of t ime needed unclear   
••   Kil led vaccine responses may be attenuated but not to a degree Kil led vaccine responses may be attenuated but not to a degree 

that prevents that prevents them from workingthem from working   
••   TNFi pts should receive influenza, pneumonia vaccines as TNFi pts should receive influenza, pneumonia vaccines as 

appropriate for age, medical statusappropriate for age, medical status   
••   Data on Zoster also argue for zoster vaccine before init iation of Data on Zoster also argue for zoster vaccine before init iation of 

TNFi therapyTNFi therapy   
PregnancyPregnancy   

nn   Treatment of psoriasis during pregnancy presents signif iTreatment of psoriasis during pregnancy presents signif i cant cant 
challengeschallenges   
••   Even high potency topical steroids are teratogenic in animal Even high potency topical steroids are teratogenic in animal 

modelsmodels   
••   Systemic agents tradit ionally viewed as contraindicatedSystemic agents tradit ionally viewed as contraindicated   

nn   MTX strong abortifacientMTX strong abortifacient   
nn   CyA coupled to LBW births but otherwise appears relatively CyA coupled to LBW births but otherwise appears relatively 

non toxicnon toxic   
nn   Acetretin obviously coAcetretin obviously contraindicatedntraindicated   

••   What are the data with TNFi?What are the data with TNFi?   



PregnancyPregnancy   
••   I have relied on Vinet’s cI have relied on Vinet’s comprehensive review of l i teratureomprehensive review of l i terature   

nn   Vinet 2009, Expert Rev Clin Immunol 5:27Vinet 2009, Expert Rev Clin Immunol 5:27   
nn   IFXIFX  

••   Katz: Series of 96 pregnancies: 68 l ive births, 14 Katz: Series of 96 pregnancies: 68 l ive births, 14 
miscarriages, 18 ther abortions: 2 congenital miscarriages, 18 ther abortions: 2 congenital 
mmalformationsalformations   

••   Lichtenstein, TREAT registry (Crohn’s) 66 pregnancies, 36 Lichtenstein, TREAT registry (Crohn’s) 66 pregnancies, 36 
with IFX exposure, no birth defects, no increase in with IFX exposure, no birth defects, no increase in 
miscarriagemiscarriage   

••   Mahadevan, series of 10 women treated with IFX during Mahadevan, series of 10 women treated with IFX during 
pregnancy for CD, all resulted in l ive births, no pregnancy for CD, all resulted in l ive births, no 
malformationsmalformations   

PrePregnancygnancy   
••   ETNETN  

nn   Cush, 417 pregnancies exposed to TNFi, 81% with ETNCush, 417 pregnancies exposed to TNFi, 81% with ETN  
nn   387 normal deliveries, 25 miscarriages, 5 ther abortions, 9 387 normal deliveries, 25 miscarriages, 5 ther abortions, 9 

preterm birthspreterm births   
••   Rates comparable to general populationRates comparable to general population   
••   No malformationsNo malformations   

nn   Hyrich, BSRBR registryHyrich, BSRBR registry   
••   22 pregnancies in RA pts exposed to TNF22 pregnancies in RA pts exposed to TNFii   
••   9 on MTX, 2 on leflunomide9 on MTX, 2 on leflunomide   
••   All stopped in f irst tr imester except two who continued All stopped in f irst tr imester except two who continued 

ETN throughoutETN throughout   
••   6 miscarriages, 3 ther abortions, 13 l ive births6 miscarriages, 3 ther abortions, 13 l ive births   
••   No birth defectsNo birth defects   

PregnancyPregnancy   
••   Joven, BIOBADASER registryJoven, BIOBADASER registry   

nn   14 pregnancies in TNFi14 pregnancies in TNFi --exposed RA ptsexposed RA pts   
nn   7 l ive births w7 l ive births w ith no complications, 3 ther abortions, one ith no complications, 3 ther abortions, one 

miscarriage, 3 unknown, no malformationsmiscarriage, 3 unknown, no malformations   
PregnancyPregnancy   

nn   However, cautionary note sounded in 2008However, cautionary note sounded in 2008  
nn   Carter J Rheum 2009: 36, 635Carter J Rheum 2009: 36, 635  

••   Review of FDA database: al l  children with anomalies reported Review of FDA database: al l  children with anomalies reported 
to FDA after in utero exposureto FDA after in utero exposure   to TNF inhibitorsto TNF inhibitors   

••   41 children with congenital anomalies 41 children with congenital anomalies   



nn   22 ETN, 19 IFX22 ETN, 19 IFX  
••   “24 of 41 children had one or more anomalies part of the “24 of 41 children had one or more anomalies part of the 

VACTERL association”VACTERL association”   
nn   VACTERL: nonVACTERL: non-- random association of defects: vertebral, random association of defects: vertebral, 

anal, cardiac, tracheal, esophageal, renalanal, cardiac, tracheal, esophageal, renal   
PregnanPregnancycy   

nn   Study has been crit icized heavily Study has been crit icized heavily   
••   No reliable comparison groupNo reliable comparison group  

nn   Carter chose to use “general population” as comparatorCarter chose to use “general population” as comparator   
nn   Huge selection bias in cases reported to FDAHuge selection bias in cases reported to FDA  

••   Example: VSDExample: VSD  
nn   Many close spontaneously in f irst year of l i fe and go Many close spontaneously in f irst year of l i fe and go 

undetectedundetected   
nn   Women takinWomen taking TNFi much more l ikely to have fetal g TNFi much more l ikely to have fetal 

ultrasoundsultrasounds   
nn   Therefore, VSD much more l ikely to be detected purely due Therefore, VSD much more l ikely to be detected purely due 

to more intensive screeningto more intensive screening   
nn   Furthermore, f inding of a VSD much more l ikely to be Furthermore, f inding of a VSD much more l ikely to be 

reported to FDA if occurring after TNFi exposure than if reported to FDA if occurring after TNFi exposure than if 
simply a ssimply a spontaneous VSDpontaneous VSD  

PregnancyPregnancy   
nn   Addit ional f lawsAdditional f laws   

••   Carter assumed any defect affecting any of the VACTERL organ Carter assumed any defect affecting any of the VACTERL organ 
systems was “part of” the VACTERL associationsystems was “part of” the VACTERL association   

nn   Many of the anomalies are frequently found independently Many of the anomalies are frequently found independently 
and unassociated with VACTERLand unassociated with VACTERL  

nn   Carter argued that bCarter argued that because they shared some features of ecause they shared some features of 
VACTERL, they should be considered VACTERLVACTERL, they should be considered VACTERL  

nn   However, many diagnosed by Carter with “incomplete However, many diagnosed by Carter with “incomplete 
VACTERL” had abnormalit ies found in 3VACTERL” had abnormalit ies found in 3 --5% of the general 5% of the general 
populationpopulation   

PregnancyPregnancy   
nn   Editorial conclusions from same issue of journalEditorial conclusions from same issue of journal   

••   “Very feeble nature of these data”“Very feeble nature of these data”   
••   “Carter’s data are far away from establishing an association, let “Carter’s data are far away from establishing an association, let 

alone causation”alone causation”   
••   “On a grid of 0 to 10 for proving causality…we believe that the “On a grid of 0 to 10 for proving causality…we believe that the 

present report scores 1.”present report scores 1.”   



••   Editors decry the negative impact of reportEditors decry the negative impact of report   
nn   PatiPatient and physician anxiety (and legal l iabil i tyent and physician anxiety (and legal l iabil i ty——my my 

comment)comment)   
nn   Unnecessary abortionsUnnecessary abortions   
nn   Harmful discontinuation of needed treatmentsHarmful discontinuation of needed treatments   
nn   Increased risk to unborn child due to untreated maternal Increased risk to unborn child due to untreated maternal 

condit ionscondit ions   
PregnancyPregnancy   

••   ConclusionsConclusions   
nn   Must evaluate each case individuallyMust evaluate each case individually   
nn   TNFTNFi use in 1i use in 1stst   tr imester may be a considerationtrimester may be a consideration   
nn   Late 2Late 2ndnd   and 3and 3 rdrd   tr imester use more uncertain given evidence trimester use more uncertain given evidence 

of placental transfer and therapeutic levels in fetus of placental transfer and therapeutic levels in fetus   
••   Particularly for MAbs, which pass placenta extensivelyParticularly for MAbs, which pass placenta extensively   
••   ETN appears to be transferred much lessETN appears to be transferred much less   

nn   Superior to most DMARDs for use during possibly prolonged Superior to most DMARDs for use during possibly prolonged 
period while conception attemptedperiod while conception attempted   

nn   Toxicity during lactation l ikely minimal as drug l ikely to be Toxicity during lactation l ikely minimal as drug l ikely to be 
digested in GI tractdigested in GI tract   

PregnancyPregnancy   
nn   ConclusionsConclusions   

••   In general, TNFi should be discontinued as soon as pregnanIn general, TNFi should be discontinued as soon as pregnan cy cy 
recognizedrecognized   

nn   Therapeutic abortion not mandatedTherapeutic abortion not mandated   
••   However in cases where substantial maternal morbidity would However in cases where substantial maternal morbidity would 

result, continued therapy can be considered with appropriate result, continued therapy can be considered with appropriate 
informed consentinformed consent   

nn   However, bar is higher with psoriasis than with more However, bar is higher with psoriasis than with more 
crippling i l lnesscrippling i l lnesses l ike RAes l ike RA  

Demyelinating Diseases and TNFiDemyelinating Diseases and TNFi   
nn   Use of al l  TNFi has been associated with rare cases of new onset Use of al l  TNFi has been associated with rare cases of new onset 

or exacerbation of CNS demyelinating disordersor exacerbation of CNS demyelinating disorders   
nn   Role of TNF in demyelination controversialRole of TNF in demyelination controversial   

••   Some models suggest it promotes, while others suggest it Some models suggest it promotes, while others suggest it 
pp rotects nerves from demyelinationrotects nerves from demyelination   

••   TNF has been found in CSF and MS plaques of pts with MSTNF has been found in CSF and MS plaques of pts with MS   
Demyelinating Diseases and TNFiDemyelinating Diseases and TNFi   

nn   CNS demyelinating disease reported in all cl inical tr ials programs CNS demyelinating disease reported in all cl inical tr ials programs 



of TNFiof TNFi   
••   IFXIFX  

nn   2 cases in 2427 pts over 5443 pt2 cases in 2427 pts over 5443 pt --yrs as of 2003yrs as of 2003   
••   ETNETN  

nn   2 c2 cases in 3839 pts over 8336 ptases in 3839 pts over 8336 pt --yrsyrs   
••   ADAADA  

nn   4 cases in 2468 pts over 4870 pt4 cases in 2468 pts over 4870 pt --yrsyrs   
Demyelinating Diseases and TNFiDemyelinating Diseases and TNFi   

nn   Lenercept tr ial also raised concernsLenercept tr ial also raised concerns   
••   Dimeric protein comprised of two TNF receptors fused to Dimeric protein comprised of two TNF receptors fused to 

fragment of IgGfragment of IgG  
••   Tested as treatment for MSTested as treatment for MS  

nn   Neurology 199Neurology 1999, 53:4579, 53:457   
nn   No differences overall between lenercept and placeboNo differences overall between lenercept and placebo  
nn   Signif icant increase in number of exacerbations, and earl ier Signif icant increase in number of exacerbations, and earl ier 

onset of exacerbations, in lenercept grouponset of exacerbations, in lenercept group   
nn   NonNon--signif icant trend towards more severe deficits with signif icant trend towards more severe deficits with 

lenerceptlenercept   
Demyelinating Diseases Demyelinating Diseases and TNFiand TNFi   

nn   Mohan 2001, Arthrit is Rheum 44:2862Mohan 2001, Arthrit is Rheum 44:2862   
••   AERS FDA databaseAERS FDA database   

nn   19 cases reported, 17 after ETN administration, 2 after IFX19 cases reported, 17 after ETN administration, 2 after IFX  
nn   Al l  temporally related to TNFi therapyAll temporally related to TNFi therapy   
nn   Al l  partial ly or completely resolved after discontinuation of All partial ly or completely resolved after discontinuation of 

TNFiTNFi   
nn   One posit ive rechallengeOne posit ive rechallenge   

DeDemyelinating Diseases and TNFimyelinating Diseases and TNFi   
nn   Compared to infection or malignancy, analysis of data hampered Compared to infection or malignancy, analysis of data hampered 

by extremely small number of reported casesby extremely small number of reported cases   
••   Even in large registries number of events smallEven in large registries number of events small   
••   Underlying incidence of disease also poorly understoodUnderlying incidence of disease also poorly understood  

nn   Especially in spEspecially in special populations l ike RA and other ecial populations l ike RA and other 
autoimmune diseases which may be predisposed to autoimmune diseases which may be predisposed to 
demyelinationdemyelination   

Demyelinating Diseases and TNFiDemyelinating Diseases and TNFi   
nn   Long term clinical tr ial dataLong term clinical tr ial data   

••   ETNETN  



nn   Klareskog EULAR 2008, Abst THU0124Klareskog EULAR 2008, Abst THU0124   
nn   10 year cumulative data all N.A. and European controlled 10 year cumulative data all N.A. and European controlled and and 

openopen-- label studieslabel studies   
••   7863 cumulative pt7863 cumulative pt --yrs exposureyrs exposure   

nn   2 cases of MS reported2 cases of MS reported   
Demyelinating Diseases and TNFiDemyelinating Diseases and TNFi   

nn   Long term clinical tr ial dataLong term clinical tr ial data   
••   ADAADA  

nn   Burmeister 2009, ARD Online FirstBurmeister 2009, ARD Online First   
nn   10 year cumulative experience across all indications10 year cumulative experience across all indications   

••   RA, PsA, AS, CD, Ps, JIARA, PsA, AS, CD, Ps, JIA   
••   19,041 pts19,041 pts   

nn   13 total cases in RA13 total cases in RA  
••   6 MS, 2 GBS, 2 optic neurit is, 2 non6 MS, 2 GBS, 2 optic neurit is, 2 non--specif ic, 1 optic specif ic, 1 optic 

nerve disordernerve disorder   
nn   3 cases of ON and 1 of MS in CD3 cases of ON and 1 of MS in CD  
nn   None in JIA, PsA, PsNone in JIA, PsA, Ps   

Demyelinating Diseases and TNFiDemyelinating Diseases and TNFi   
nn   Long term dataLong term data   

••   IFXIFX  
nn   6273 adult CD patients from community and academic6273 adult CD patients from community and academic   

practices have been enrolled in TREAT (July 1999 practices have been enrolled in TREAT (July 1999 ––   
February 2008)February 2008)   

••   3396 patients (14,184 pt3396 patients (14,184 pt --yrs) have received infl iximabyrs) have received infl iximab   
••   2877 patients (10,391 pt2877 patients (10,391 pt --yrs) have not received infl iximabyrs) have not received infl iximab   

nn   1 infl iximab patient and 1 patient who received only other 1 infl iximab patient and 1 patient who received only other 
treatments develtreatments developed multiple sclerosisoped multiple sclerosis   

••   IFX was given 11 months prior to the onset of MSIFX was given 11 months prior to the onset of MS  
Demyelinating Diseases and TNFiDemyelinating Diseases and TNFi   

nn   Van Oosten 1996, Neurology 47: 1531Van Oosten 1996, Neurology 47: 1531   
••   Two pts with rapidly progressive MS intentionally treated with Two pts with rapidly progressive MS intentionally treated with 

IFX 10 mg/kgIFX 10 mg/kg   
••   No clinical deterioration noted butNo clinical deterioration noted but   

nn   IncInc rease in gadolinium enhanced brain lesions on MRIrease in gadolinium enhanced brain lesions on MRI   
nn   Increase in CSF IgG indexIncrease in CSF IgG index   
nn   Increase in number of lymphocytes in CSF were all notedIncrease in number of lymphocytes in CSF were all noted   

Demyelinating Diseases and TNFiDemyelinating Diseases and TNFi   
nn   Fromont et al, 2009, 45: 55Fromont et al, 2009, 45: 55   



••   Three pts reported who developed inflammatory demyelinating Three pts reported who developed inflammatory demyelinating 
disedisease after TNFi exposurease after TNFi exposure   

••   All had TNFi therapy discontinued:All had TNFi therapy discontinued:   
nn   One pt had total regression of neurological SxOne pt had total regression of neurological Sx   
nn   Second had stabil ization of symptomsSecond had stabil ization of symptoms  
nn   Third went on to develop fullThird went on to develop full --blown MS with exacerbations blown MS with exacerbations 

even after TNFi discontinuedeven after TNFi discontinued   
Demyelinating Diseases andDemyelinating Diseases and   TNFiTNFi   

nn   Bernatsky et al, Ann Rheum Dis, online 23 Jul 2009Bernatsky et al, Ann Rheum Dis, online 23 Jul 2009   
••   Case control study using 105,000 pt RA cohortCase control study using 105,000 pt RA cohort   

nn   Init ial raw data showed higher risk of CNS event in pts on Init ial raw data showed higher risk of CNS event in pts on 
anakinra compared to TNFianakinra compared to TNFi   

••   Adjusted risk ration of 0.56 for TNFi vs 2.23 for anakinraAdjusted risk ration of 0.56 for TNFi vs 2.23 for anakinra   
nn   However, However, this is “channeling bias”this is “channeling bias”——pts with preexisting pts with preexisting 

symptom suggestive of demyelination were preferential ly symptom suggestive of demyelination were preferential ly 
prescribed anakinra, rather than TNFi prescribed anakinra, rather than TNFi   

Demyelinating Diseases and TNFiDemyelinating Diseases and TNFi   
nn   After excluding high risk patients, trend reversedAfter excluding high risk patients, trend reversed   

••   Adjusted rate ratio for CNS eveAdjusted rate ratio for CNS event in pts on TNFi was 1.31 nt in pts on TNFi was 1.31 
(0.68, 2.50) versus anakinra 0.80 (0.29, 2.29)(0.68, 2.50) versus anakinra 0.80 (0.29, 2.29)   

••   Not statistically signif icant but a reversal of trendNot statistically signif icant but a reversal of trend  
Demyelinating Diseases and TNFiDemyelinating Diseases and TNFi   

nn   Mult iple case reports of development of demyelinating diseases Multiple case reports of development of demyelinating diseases 
after init iation of therapy with after init iation of therapy with TNFiTNFi   
••   As with all anecdotal reports, diff icult to assess given lack of As with all anecdotal reports, diff icult to assess given lack of 

“denominator”“denominator”   
nn   Studies may suggest trend but inadequate to show statistical Studies may suggest trend but inadequate to show statistical 

rel iabil i tyreliabil i ty   
nn   Sti l l  a cautious approach is wiseSti l l  a cautious approach is wise   

Demyelinating Diseases and TNFiDemyelinating Diseases and TNFi   
nn   Conclusion: any prior suggestion Conclusion: any prior suggestion of demyelinating disease is at of demyelinating disease is at 

least a relative contraindication to TNFi therapyleast a relative contraindication to TNFi therapy  
nn   As all three package inserts note, “exercise caution in considering As all three package inserts note, “exercise caution in considering 

the use of [TNFi] in patients with preexisting or recentthe use of [TNFi] in patients with preexisting or recent --onset onset 
central nervous system demyelinating disordecentral nervous system demyelinating disorders”rs”   

nn   Monitor patients carefully and discontinue therapy and refer for Monitor patients carefully and discontinue therapy and refer for 
neurological consultation if CNS symptoms do developneurological consultation if CNS symptoms do develop   

Congestive Heart Failure and TNFiCongestive Heart Failure and TNFi   



nn   TNFi are commonly thought to be contraindicated, or at least used TNFi are commonly thought to be contraindicated, or at least used 
with caution, in the presence of Cwith caution, in the presence of CHFHF  
••   Package inserts reflect thisPackage inserts reflect this   

nn   “Remicade has been associated with adverse outcomes in “Remicade has been associated with adverse outcomes in 
patients with heart fai lure”patients with heart fai lure”   

nn   “Exercise caution when using Enbrel in patients who also “Exercise caution when using Enbrel in patients who also 
have heart fai lure”have heart fai lure”   

nn   “Exercise caution when using HUMIRA in patients who have heart 
failure””   

CHF and TNFiCHF and TNFi   
nn   What are the actual data for CHF and TNFi?What are the actual data for CHF and TNFi?   

••   Differ from what many assumeDiffer from what many assume  
••   Appear to be agentAppear to be agent --specif ic differences in effects on CHFspecif ic differences in effects on CHF  
••   Overall data are reassuringOverall data are reassuring   

CHF and TNFiCHF and TNFi   
nn   Interest in using TNFi as treatment for CHFInterest in using TNFi as treatment for CHF  

nn   Studies done with bStudies done with both ETN and IFXoth ETN and IFX  
nn   In both cases, tr ials were ended prematurely due to In both cases, tr ials were ended prematurely due to 

preliminary analysis of datapreliminary analysis of data   
nn   Results led to recommendations on package insertsResults led to recommendations on package inserts   
nn   Signif icantly different implications for the studiesSignif icantly different implications for the studies   

  
CHF and ETNCHF and ETN  

nn   ConclusionsConclusions   
••   Trend (NS) towards higher mortaTrend (NS) towards higher morta lity in RENAISSANCE was not l i ty in RENAISSANCE was not 

duplicated in RECOVERduplicated in RECOVER  
••   When data pooled and other risk factors accounted for, no trend When data pooled and other risk factors accounted for, no trend 

towards higher mortality emerged (RR = 0.96, p = 0.79)towards higher mortality emerged (RR = 0.96, p = 0.79)   
••   Trial was terminated for lack of eff icacy, not higher mortalityTrial was terminated for lack of eff icacy, not higher mortality   

IFX and CHFIFX and CHF  
nn   Init ial ly sInit ial ly s tudied as treatment for CHFtudied as treatment for CHF  
nn   ATTACH trialATTACH trial   

••   Phase II studyPhase II study   
••   150 subjects randomized to 5 or 10 mg/kg of infl iximab or 150 subjects randomized to 5 or 10 mg/kg of infl iximab or 

placebo at weeks 1, 2, and 6placebo at weeks 1, 2, and 6   
ATTACH: Clinical Status at Week 28 

ATTACH: All-Cause Mortality  
Through One Year 



 
Infliximab in CHF: FDA Stance 

CCHF and TNFiHF and TNFi   
nn   Other analysesOther analyses   

••   Wolfe 2004, Am J Med 116:305Wolfe 2004, Am J Med 116:305   
nn   NDB analysisNDB analysis   
nn   Rate of CHF higher with RA versus OARate of CHF higher with RA versus OA  

••   3.9% vs 2.3%3.9% vs 2.3%  
nn   CHF signif icantly CHF signif icantly lessless   common in pts treated with TNFi than common in pts treated with TNFi than 

others (3.1% vs 3.8%, P<0.05)others (3.1% vs 3.8%, P<0.05)   
nn   Conclusion: RA increases the risk of CHF, whichConclusion: RA increases the risk of CHF, which   can be can be 

ameliorated by antiameliorated by anti --TNF therapiesTNF therapies   
CHF and TNFiCHF and TNFi   

nn   Cole 2006, Rheumatol Int 27:369Cole 2006, Rheumatol Int 27:369  
••   Retrospective analysisRetrospective analysis   

nn   TNFi treated (103 pts) vs RA control (100 pts) and control TNFi treated (103 pts) vs RA control (100 pts) and control 
group without RA (100 pts)group without RA (100 pts)   

nn   No difference in admissions for CHFNo difference in admissions for CHF  
••   6.7% vs 8% vs 7%6.7% vs 8% vs 7%  

nn   No diffNo differences in mortalityerences in mortality   
••   3.8% vs 7% vs 11%3.8% vs 7% vs 11%  

CHF and TNFiCHF and TNFi   
nn   Listing 2008, Arthrit is Rheum 58: 637Listing 2008, Arthrit is Rheum 58: 637   

••   German RABBIT registryGerman RABBIT registry   
nn   CHF increased with worsening RACHF increased with worsening RA  
nn   At baseline, TNFi users had signif icantly worse RAAt baseline, TNFi users had signif icantly worse RA  
nn   After adjusting for r isk factors and RA disease activity, thAfter adjusting for r isk factors and RA disease activity, there ere 

was a residual, nonwas a residual, non--signif icant increase in CHF in TNFi signif icant increase in CHF in TNFi 
population (hazard ratio 1.66, 0.67 population (hazard ratio 1.66, 0.67 ––   4.1)4.1)   

nn   Authors conclude that any residual r isk balanced by superior Authors conclude that any residual r isk balanced by superior 
eff icacy and reduction in inflammatory effects on other areas eff icacy and reduction in inflammatory effects on other areas 
including joints, vesselsincluding joints, vessels   

CHF CHF and TNFiand TNFi   
nn   ConclusionsConclusions   

••   Suggestion of doseSuggestion of dose-- related risk with IFX, but subsequent data related risk with IFX, but subsequent data 
are reassuring in lack of signif icant association of TNFi use and are reassuring in lack of signif icant association of TNFi use and 
CHFCHF  

••   Use of TNFi in mild stable CHF reasonable with appropriate Use of TNFi in mild stable CHF reasonable with appropriate 



cardiac monitoringcardiac monitoring   
••   Use in more severe or unsUse in more severe or uns table CHF should be approached with table CHF should be approached with 

caution, especially with highcaution, especially with high --dose IFXdose IFX  
Hypoglycemia and ETNHypoglycemia and ETN  

nn   Series of case reports of hypoglycemia in pts with DM after Series of case reports of hypoglycemia in pts with DM after 
init iation of ETN therapyinit iation of ETN therapy   
••   Wambier et al: 51 y.o. psoriasis ptWambier et al: 51 y.o. psoriasis pt   

nn   Pustular psoriasis f lare. DM requiringPustular psoriasis f lare. DM requiring   insulin. ETN insulin. ETN 
administeredadministered   

nn   Within 7 hrs, hypoglycemia developed with seizure and Within 7 hrs, hypoglycemia developed with seizure and 
serum glucoses near 0serum glucoses near 0   

nn   Eventually stabil ized, off insulin, but developed cellul i t is, Eventually stabil ized, off insulin, but developed cellul i t is, 
sepsis and died.sepsis and died.   

Hypoglycemia and ETNHypoglycemia and ETN  
nn   Cheung & BryerCheung & Bryer --Ash Ash   

••   72 y.o. psoriasis pt, Type II DM,72 y.o. psoriasis pt, Type II DM,   stable on regular and NPH stable on regular and NPH 
insulin. insulin.   

••   ETN started and pt began experiencing frequent episodes of ETN started and pt began experiencing frequent episodes of 
hypoglycemia. hypoglycemia.   

••   Over 16 months, pt’s insulin doses progressively reduced and Over 16 months, pt’s insulin doses progressively reduced and 
eventually discontinued, with DM stable on oral hypoglycemic eventually discontinued, with DM stable on oral hypoglycemic 
agents aloneagents alone   

HypoglycemHypoglycemia and ETNia and ETN  
nn   Mechanism unclearMechanism unclear   

••   No clear evidence of increased insulin production or insulin No clear evidence of increased insulin production or insulin 
sensit ivity with ETNsensit ivity with ETN  

••   Relatively rare eventRelatively rare event   
••   However does argue that pts with DM, especially those on However does argue that pts with DM, especially those on 

insulin, should be monitored more intensively during the period insulin, should be monitored more intensively during the period 
afaf ter init iation of ETNter init iation of ETN  

  
  

TNFi: Good News?TNFi: Good News?   
nn   Effects of TNFi on cardiovascular risk and overall mortalityEffects of TNFi on cardiovascular risk and overall mortality   

••   Remember the “big picture” when evaluating a drug for safetyRemember the “big picture” when evaluating a drug for safety   
••   A drug may signif icantly increase the risk of one specif ic A drug may signif icantly increase the risk of one specif ic 

toxicity, while sti l l  lowering toxicity, while sti l l  lowering oveoverallral l   r isk of morbidity or mortalityrisk of morbidity or mortality   



••   Early suggestions that benefits of TNFi may indeed outweigh Early suggestions that benefits of TNFi may indeed outweigh 
risks of infection, cancer, etcrisks of infection, cancer, etc   

Emerging Safety DataEmerging Safety Data   
nn   Cardiovascular diseaseCardiovascular disease   

••   Gelfand et al JAMA 2006Gelfand et al JAMA 2006   
nn   Pts with psoriasis have inherently increased risk of MIPts with psoriasis have inherently increased risk of MI   
nn   InciIncidence of MI by group:dence of MI by group:   

••   Control 3.58 (CI 3.53 Control 3.58 (CI 3.53 ––   3.65)3.65)   
••   Mild psoriasis 4.04 (CI 3.88 Mild psoriasis 4.04 (CI 3.88 ––   4.21)4.21)   
••   Severe psoriasis 5.13 (4.22 Severe psoriasis 5.13 (4.22 ––   6.17)6.17)   

nn   Relative risk also dependent on ageRelative risk also dependent on age  
••   Highest r isk in young patients with severe psoriasis (RR Highest r isk in young patients with severe psoriasis (RR 

3.10 CI 1.98 3.10 CI 1.98 ––   4.86)4.86)   
Cardiovascular RiCardiovascular Risksk   

nn   Consistent with newer concepts of atherosclerotic vascular Consistent with newer concepts of atherosclerotic vascular 
disease as an inflammatory, Tdisease as an inflammatory, THH11--driven process, l ike psoriasisdriven process, l ike psoriasis   
••   Correlation with CRP and systemic inflammationCorrelation with CRP and systemic inflammation   
••   Increased risk seen in RA as wellIncreased risk seen in RA as well   

nn   Raises question: i f  psoriasis therapy lowers inflaRaises question: i f  psoriasis therapy lowers inflammation, could it mmation, could it 
have beneficial effect on cardiovascular risk as well?have beneficial effect on cardiovascular risk as well?   

TNFi and CRPTNFi and CRP  
nn   Evidence suggests that TNFi therapy signif icantly reduces CRP Evidence suggests that TNFi therapy signif icantly reduces CRP 

levelslevels   
••   Strober AAD 2007, Abst P2623Strober AAD 2007, Abst P2623   

nn   CRP levels in Ps and PsA pts reduced substantial ly by ETN CRP levels in Ps and PsA pts reduced substantial ly by ETN 
therapytherapy   

••   CRP frCRP from 1 to 3 intermediate, and >3, high risk for CVDom 1 to 3 intermediate, and >3, high risk for CVD  
••   From 2.7 to 1.4 in Pso, and 5.5 to 1.8 in PsAFrom 2.7 to 1.4 in Pso, and 5.5 to 1.8 in PsA   

••   Abramovits EADV 2008, Abst FP1307Abramovits EADV 2008, Abst FP1307   
nn   CRP similarly reducedCRP similarly reduced  

••   Ps 6.5 to 5.2, PsA from 11.6 to 5.3Ps 6.5 to 5.2, PsA from 11.6 to 5.3   
Cardiovascular RiskCardiovascular Risk   

nn   Dixon 2007, Arthrit is Rheum 56: 2905Dixon 2007, Arthrit is Rheum 56: 2905  
••   BSRBR Brit iBSRBR Brit i sh registrysh registry   

nn   8670 pts on TNFi vs 2170 on DMARDs8670 pts on TNFi vs 2170 on DMARDs  
••   No reduction in rate of MI in TNFi cohort vs DMARDNo reduction in rate of MI in TNFi cohort vs DMARD  
••   However, analysis of TNFi pts who responded in f irst six However, analysis of TNFi pts who responded in f irst six 



months vs nonmonths vs non-- responders, rates of MI reduced responders, rates of MI reduced 
dramaticallydramatically   

••   IRR 0.36 (0.19 IRR 0.36 (0.19 ––   0.69)0.69)   
••   “supports the notio“supports the notion that inflammation plays a pivotal role n that inflammation plays a pivotal role 

in MI”in MI”   
Cardiovascular RiskCardiovascular Risk   

nn   Kremer et alKremer et al   
••   EULAR 2006 posterEULAR 2006 poster   
••   Analyzed effects of treatment with etanercept on cardiovascular Analyzed effects of treatment with etanercept on cardiovascular 

disease (CAD, MI, CHF, stroke)disease (CAD, MI, CHF, stroke)   
nn   Relative risk of CVD in pts taking etanercept was Relative risk of CVD in pts taking etanercept was 0.560.56   (CI (CI 

0.30.36 6 ––   0.872)0.872)   
nn   RR of prednisone 1.62, MTX .90, COX2 0.86RR of prednisone 1.62, MTX .90, COX2 0.86  
nn   RR of DM 2.00, Female sex 0.55RR of DM 2.00, Female sex 0.55   
nn   Dose dependent: pts on etanercept for 1.5 Dose dependent: pts on etanercept for 1.5 ––   5 years had RR 5 years had RR 

of of 0.3740.374——a 62% reduction in riska 62% reduction in risk   
Cardiovascular RiskCardiovascular Risk   

nn   Lennart 2005, J Rheum 32:7Lennart 2005, J Rheum 32:7   
••   Swedish local registrySwedish local registry   

nn   983 pts, 5983 pts, 531 with TNFi therapy31 with TNFi therapy   
nn   Incidence of f irst Cardiovascular EventIncidence of f irst Cardiovascular Event   
nn   Controlled for other risks, adjusted risk ratio 0.46 (0.25 Controlled for other risks, adjusted risk ratio 0.46 (0.25 ––   

0.85) in TNFi vs DMARD treated pts0.85) in TNFi vs DMARD treated pts   
Cardiovascular RiskCardiovascular Risk   

nn   Carmona 2006 ACR poster 501Carmona 2006 ACR poster 501   
••   BIOBADASER Spanish registryBIOBADASER Spanish registry   

nn   Compared to EMECAR regiCompared to EMECAR registry excluding TNFi ptsstry excluding TNFi pts   
nn   SMR for CV events 0.610 (0.361 SMR for CV events 0.610 (0.361 ––   0.963) in men, and 0.427 0.963) in men, and 0.427 

(0.0195 (0.0195 ––   0,811) in women0,811) in women  
TNFi and Overall MortalityTNFi and Overall Mortality   

nn   There are even early suggestions that TNFi therapy reduces death There are even early suggestions that TNFi therapy reduces death 
from all causesfrom all causes   
••   Gordon AAD 2008, Abst 2610Gordon AAD 2008, Abst 2610   

nn   SMR (standardSMR (standard ized mortality ratio) calculated for al l  pts in ized mortality ratio) calculated for al l  pts in 
ETN clinical tr ials across all approved indicationsETN clinical tr ials across all approved indications   

nn   SMR 0.46 (0.36 SMR 0.46 (0.36 ––   0.59)0.59)   
••   Burmeister ARD OnlineBurmeister ARD Online   

nn   Similar cumulative ADA clinical tr ials data across all six Similar cumulative ADA clinical tr ials data across all six 



indicationsindications   
••   SMR signif icantly reduced for RA and Ps SMR signif icantly reduced for RA and Ps ptspts   
••   0.64 (0.52 0.64 (0.52 ––   0.79) for RA0.79) for RA  
••   Roughly 0.2 for PsRoughly 0.2 for Ps   

TNFi Safety SummaryTNFi Safety Summary   
nn   These represent an enormous advance in the treatment of These represent an enormous advance in the treatment of 

inflammatory TNFinflammatory TNF--mediated diseasesmediated diseases   
••   Eff icacy as good or better than any prior therapyEfficacy as good or better than any prior therapy   
••   Safety profi les that areSafety profi les that are   

nn   More carefully documeMore carefully documentednted   
nn   Clearly superiorClearly superior   
nn   Than any earl ier generation therapyThan any earl ier generation therapy   

TNFi Safety SummaryTNFi Safety Summary   
nn   They are not drugs to be taken l ightlyThey are not drugs to be taken l ightly   

••   Infection is a real r iskInfection is a real r isk   
••   Malignancy may be a risk in at least certain sett ingsMalignancy may be a risk in at least certain sett ings   
••   Other risks are as of yet undefined (i.e. demyelinating diseOther risks are as of yet undefined (i.e. demyelinating disease, ase, 

use in pregnancy, etc) and thus demand careful and thoughtful use in pregnancy, etc) and thus demand careful and thoughtful 
analysis on a patient by patient basisanalysis on a patient by patient basis   

TNFi Safety SummaryTNFi Safety Summary   
nn   Sending the message that these drugs are to be regarded as no Sending the message that these drugs are to be regarded as no 

more risky or demanding of great care than tetracycline does more risky or demanding of great care than tetracycline does 
neitherneither   patient nor physician any favorspatient nor physician any favors   

nn   “Community standards” among experienced prescribers include “Community standards” among experienced prescribers include 
regular monitoring visits and periodic labworkregular monitoring visits and periodic labwork   

TNFi Safety SummaryTNFi Safety Summary   
nn   There are solid data indicating risks of therapyThere are solid data indicating risks of therapy   

••   TB, other infectionTB, other infection   
••   Lymphoma esp with MAbsLymphoma esp with MAbs   
••   HepHepatotoxicity with IFX, ADAatotoxicity with IFX, ADA  

nn   And other areas where there are at least concernsAnd other areas where there are at least concerns   
••   Thrombocytopenia?Thrombocytopenia?   
••   Demyelinating diseases?Demyelinating diseases?   
••   Malignancies esp with MAbs?Malignancies esp with MAbs?   

TNFi Safety SummaryTNFi Safety Summary   
nn   Cleary regular cl inical evaluation and laboratory screening are Cleary regular cl inical evaluation and laboratory screening are 

appropriateappropriate   



••   Some users havSome users have fal len into belief that these are “totally safe e fal len into belief that these are “totally safe 
drugs”drugs”   
nn   “That’s what the reps tel l  us!”“That’s what the reps tel l  us!”   

••   They  are arguably safer than alternativesThey  are arguably safer than alternatives   
••   But that does not mean they are But that does not mean they are r iskrisk -- freefree   

TNFi Safety SummaryTNFi Safety Summary   
nn   Even if evidenceEven if evidence--based data do not yet exist to guide us with based data do not yet exist to guide us with 

frequency of fol lowfrequency of fol low--up and lab monitoring, requiring regular up and lab monitoring, requiring regular 
evaluation protects both patient and physician, sending the evaluation protects both patient and physician, sending the 
message that these are indeed drugs to be taken seriouslymessage that these are indeed drugs to be taken seriously   

nn   Knowledge, as always, is our best defense, and our best weapon Knowledge, as always, is our best defense, and our best weapon 
in offering thin offering the best care to our patientse best care to our patients   

  
Update 2011: StelaraUpdate 2011: Stelara   

nn   ustekinumab (Stelaraustekinumab (Stelara ,,   FKA CNTO1275) approved in U.S. Sept. 25, FKA CNTO1275) approved in U.S. Sept. 25, 
20092009   
••   Was available for use by end of 2009Was available for use by end of 2009   
••   Approved in Canada 12/08, Europe 1/09Approved in Canada 12/08, Europe 1/09   

nn   Novel mechanism of actionNovel mechanism of action   
••   MAb to p40 subset shared by ILMAb to p40 subset shared by IL --12 and12 and   ILIL --2323   
••   Highly effectiveHighly effective   

nn   PASI 75 rates range between 65 PASI 75 rates range between 65 ––   75%75%  
••   Unusual dosing regimenUnusual dosing regimen  

nn   45 or 90 mg SQ at weeks 0 and 4, fol lowed by one dose 45 or 90 mg SQ at weeks 0 and 4, fol lowed by one dose 
q3monthsq3months   

UstekinumabUstekinumab  
nn   Limited dataLimited data   

••   Available data are only from clinical tr ialsAvailable data are only from clinical tr ials   
nn   T04 Phase II studyT04 Phase II study   
nn   Phoenix 1 and 2 PhasPhoenix 1 and 2 Phase III studese III studes   
nn   ACCEPT Phase III tr ial comparing Ustekinumab (UST) to ACCEPT Phase III tr ial comparing Ustekinumab (UST) to 

ETNETN  
••   No substantive postmarketing or registry data yetNo substantive postmarketing or registry data yet   

nn   Informed consent essentialInformed consent essential   
UstekinumabUstekinumab  

nn   Latest safety informationLatest safety information   
••   (Gordon, poster P560, EADV 2010)(Gordon, poster P560, EADV 2010)   



••   3 year pooled safety data from all tr3 year pooled safety data from all tr ialsials11   

nn   3117 pts, 4782 pt3117 pts, 4782 pt --years exposureyears exposure   
nn   1247 pts with > 2 yrs exposure1247 pts with > 2 yrs exposure   

••   Adverse EventsAdverse Events   
nn   AE, SAE, infections, serious infections, serious AE, SAE, infections, serious infections, serious 

cardiovascular events, malignancies, and AE leading to d/c, cardiovascular events, malignancies, and AE leading to d/c, 
were all stable or declined over t imewere all stable or declined over t ime  

nn   No increase in AE in 90 No increase in AE in 90 mg vs 45 mg dose groupsmg vs 45 mg dose groups   
••   Suggests lack of drugSuggests lack of drug-- related toxicityrelated toxicity   

  
UstekinumabUstekinumab  

nn   Common AE’sCommon AE’s   
••   Nasopharyngit is, URI, headache, arthralgia, back pain, Nasopharyngit is, URI, headache, arthralgia, back pain, 

influenza, sinusit isinfluenza, sinusit is   
nn   Serious infectionsSerious infections   

••   Rates 1.70/100 PY for placebo, 0.49/100 for 45 mg, and Rates 1.70/100 PY for placebo, 0.49/100 for 45 mg, and 
1.97/100 for 90 mg1.97/100 for 90 mg  dose groupsdose groups   

••   Rates observed consistent with rates expected in general Rates observed consistent with rates expected in general 
populationpopulation   

nn   Expected rate 1.19/100 PYExpected rate 1.19/100 PY  
nn   Observed rate 1.19/100Observed rate 1.19/100   
nn   SIR 1.01 (0.76 SIR 1.01 (0.76 ––   1.30)1.30)   

UstekinumabUstekinumab  
nn   MalignancyMalignancy   

••   Rates of NMSC and other malignancies no higher than placebo Rates of NMSC and other malignancies no higher than placebo 
in controlled portioin controlled portions of studiesns of studies   

••   Over 3 years, rates of NMSC and other malignancies remained Over 3 years, rates of NMSC and other malignancies remained 
stable with increasing duration of exposurestable with increasing duration of exposure   

••   Rates for malignancies other than NMSC over 3 years Rates for malignancies other than NMSC over 3 years 
consistent with rate in general population based on SEER consistent with rate in general population based on SEER 
databasedatabase   

nn   SIR 1.05 (0.69 SIR 1.05 (0.69 ––   1.51.53)3)   
UstekinumabUstekinumab  

nn   Cardiovascular eventsCardiovascular events   
••   Major adverse cardiovascular events (MACE)Major adverse cardiovascular events (MACE)   

nn   CV death, MI, strokeCV death, MI, stroke   
••   Controlled portions of studiesControlled portions of studies   

nn   0 MACE in placebo group, 5 in all UST0 MACE in placebo group, 5 in all UST-- treatedtreated   



••   1 MI 3 days after controlled portion of study ended in 1 MI 3 days after controlled portion of study ended in 
placebo patientplacebo patient   

nn   Over 3 Over 3 year exposure, rates of MACE low and stable, no year exposure, rates of MACE low and stable, no 
dose effectsdose effects   

nn   Rates of MI and stroke consistent withRates of MI and stroke consistent with   
••   General population (Framingham) SIR 0.52 (0.31 General population (Framingham) SIR 0.52 (0.31 ––   0.84)0.84)   
••   Psoriasis population (GPRD) SIR 0.34 (0.20 Psoriasis population (GPRD) SIR 0.34 (0.20 ––   0.55)0.55)   
••   Protective effect? Too soon to sayProtective effect? Too soon to say   

UstekinumabUstekinumab  
nn   SafSafetyety   

••   Encouraging to date butEncouraging to date but   
••   Data not yet adequate to make firm conclusionsData not yet adequate to make firm conclusions   

nn   Efalizumab safety appeared good on similar analysesEfalizumab safety appeared good on similar analyses   
••   Poulin et al, J Cutan Med Surg 2005 9:313Poulin et al, J Cutan Med Surg 2005 9:313   
••   ““A favourable benefit/r isk ratio with efalizumab: A review A favourable benefit/r isk ratio with efalizumab: A review 

of the cl inical evidence “of the cl inical evidence “   
••   ““ results from 12results from 12--week, sixweek, six --month, and threemonth, and three--year tr ials, year tr ials, 

focusing on the drug’s safety, eff icacy, and therapeutic focusing on the drug’s safety, eff icacy, and therapeutic 
response time …  Efalizumab emerges as an important response time …  Efalizumab emerges as an important 
addit ion to the dermatological pharmacopeia for the longaddit ion to the dermatological pharmacopeia for the long--
term treatment of psoriasis” term treatment of psoriasis”   

••   20092009-- --drug withdrawn from marketdrug withdrawn from market   
  

UstekinumabUstekinumab  
nn   Highly eff icaciousHighly eff icacious   
nn   Unique and attractive dosing regimenUnique and attractive dosing regimen  
nn   Costs high but comparable to other biologicsCosts high but comparable to other biologics   
nn   Eff icacy for PsA unknown, Phase III tr ial ongoingEfficacy for PsA unknown, Phase III tr ial ongoing   
nn   Safety: preliminary data encouraging but unti l  addit ional Safety: preliminary data encouraging but unti l  addit ional 

indicaindica tions lead to greater use, wil l  not have the body of data to t ions lead to greater use, wil l  not have the body of data to 
analyze comparable to that with TNFianalyze comparable to that with TNFi   

ChoicesChoices   
nn   How does this affect the choice of biologics?How does this affect the choice of biologics?  

••   There are clear differences in eff icacy between these agents There are clear differences in eff icacy between these agents 
butbut   

••   Individual responses are sti l l  unpredicIndividual responses are sti l l  unpredic table, with no biomarkers table, with no biomarkers 
yet identif ied which would predict  successyet identif ied which would predict  success   

ChoicesChoices   



nn   Equation: “Eff icacy+Safety/Cost”Equation: “Eff icacy+Safety/Cost”   
••   We have just reviewed some safety dataWe have just reviewed some safety data   
••   Eff icacy?Efficacy?   

nn   Opinion/experience, not substantiated here with dataOpinion/experience, not substantiated here with data   
nn   IFX> or =USTIFX> or =UST  
nn   IFX > ADAIFX > ADA  
nn   ADA > ETNADA > ETN  

••   But, unpreBut, unpredictable on patient by patient basisdictable on patient by patient basis   
ChoicesChoices   

nn   Cost, in US, roughly equivalentCost, in US, roughly equivalent   
••   Insurance coverage more a factor than raw costsInsurance coverage more a factor than raw costs   
••   Some sti l l  require documentation of fai lure of phototherapy, Some sti l l  require documentation of fai lure of phototherapy, 

systemic agentsystemic agent   
••   Prohibit ive without insuranceProhibit ive without insurance   

nn   Unless income levels veryUnless income levels very   lowlow  
••   Problematic with Medicare, MedicaidProblematic with Medicare, Medicaid   

ChoicesChoices   
nn   Each wil l  priorit ize these factors differentlyEach wil l  priorit ize these factors differently   
nn   Your opinion?Your opinion?   

HandoutsHandouts   
Available on our website:Available on our website:   

www.newnandermatology.com/health/resources.html 
 


