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modifications,andeventomakeava-
riety of “bio  better” versions of insu-
linthathaveimprovedpharmacokine-
ticandpharmacodynamicproperties.
Recombinantversionsofbio  logicthe-
rapieshavebeenaround since1985,
whenGenentechwonapprovalforre-
combinant human growth hormone.
Thisiscertainlynotanewtechnology,
as a variety of recombinant human
proteins, including erythropoietin, 
GM-CSF, and vonWillebrand factor,
amongothers,areinclinicaluse.The
abilitytomaintainqualitycontrol for
recombinantbio  logictherapies is well  
established.
It is important to understand that

hybridomasare inherentlygenetical-
lyunstable,andthatthecurrentorigi-
natorIFXproductisveryunlikelytobe
exactly thesameas theversionused
in clinical trials in the 1990s. In fact,
themanufactureroforiginatorIFXhas
madechangesinmanufacturing(often
assimpleaschanging location)more
than30times,andeachtimethenew
version has passed FDA evaluations 
of quality control.The current origi- 
natorIFXis,insomeways,abio  similar
tothe1990svintageofthesamebio-
logicmolecule. It isnotdif culttech-
nicallytomakeabio  similartoamono-

et al. [2].The fusion of a B cellwith
a myeloma (cancerous plasma) cell
producedthefirsthybridomacellline.
Hybridomascarryan increasedchro-
mosomenumberandaregenetically
unstable.Thetechniqueforproducing 
cells that produce monoclonal anti-
bodies has been refined, and is now
so routinethatasearchof[3]reveals 
65 suppliersmaking4,538 variations 
ofantibodies againstTNF-αmade in
a variety of animals, conjugated to
avarietyofmarkers,andinarangeof
quantities.Theseantibodieshavewell-
establishedqualitycontrolprocedures,
and are readilyavailableforpurchase
ontheinternet.
Despite this 42-year history, and

readyavailabilityofmanyversions of 
anti-TNF-α antibodies, many physi-
cianshaveexpressedfearsaboutthe
safetyofbio  similars.Manyhaveclaim- 
edthat it istoodif culttomakebio-
logic molecules safely, or that it is
nearlyimpossibletomakesuf ciently 
similarbio  logicmoleculeswithoutthe
originator hybridoma cell line. Bio-
logic molecules for human therapy
havebeenmade since theuseof in-
sulinin1922.Inthelast95years,ma-
nufacturershave learnedtomake in-
sulinwiththerightpost-translational 

This carefully documented paper by
Kolar et al. [1], describes the clini-
cal,bio  logical,andserumfollow-upof
140tumornecrosisfactor(TNF)-naïve
patientswithIBDinitiatedonthefirst
available bio  similar infliximab (IFX)
(Remsima™or Inflectra®).Thesepa-
tientsdidwellclinically,withan inci-
denceofresponseandremissioncom-
parable to the originator IFX. More
importantly,inductionwasassociated 
with significantdecreases inbio  logic
markers of inflammation, including
C reactiveprotein(CRP)andfaecalcal-
protectin (FC).The authors also do-
cumented trough levels and anti-IFX
antibodyincidence,whichwerecom-
parabletohistoricstudiesoforiginator
IFX.Asexpected,highearly troughle-
velspredictedgoodclinicalresponses
as far outintimeas54weeks.Adverse
eventswerelargelyinfectionsandskin
complications, as expectedwith IFX.
Toalargeextent,acceptingthelimita-
tionsofa140-patientstudytodetect
rareevents,thisbio  similarappears to 
performcomparablytooriginatorIFX
byallrelevantmeasures.
The use of monoclonal antibodies 

asatechnologyismorethan40years 
old,asthereportofthefirstmonoclo-
nalantibodieswaspublishedbyKöhler
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acutesevereulcerativecolitisbyGib-
sonet al. [5].This aggressivedosing
maybemorepracticalwiththeredu-
cedcostofbio  similarIFX.
While significant reductions inbio-

markersofinflammationwereachiev-
ed, most patients did not achieve
bio  logic remission. There is grow-
ing evidence that achieving bio  logic
remissionispossibleinmostpatients 
with combination therapy, thera-
peutic drug monitoring (TDM), and
dose adjustment [6,7], and that bio-
logic remission leads to better long-
-termoutcomes[8].Itispossiblethat
thelowercostofbio  similarswillallow
moreaggressivetreatmenttoachieve
sustained levelsofCRP<5mg/  Land
FC < 167 mcg/  g of stool, which are
associated with better long-term
out-comes[9].
ThedatapresentedbyKolaretal.[1]

suggest several potential future re-
searchdirections.Aprospectivecom-
parisonofthecostsandefectiveness
ofaweight-based5mg/  kgmonother-
apy strategy with bio  similar IFX vs.
combotherapywithfrequentTDMand
dose adjustment to achieve bio  logic
remission is needed. A prospective
study of strategies to increase the
durability of bio  similar IFX, perhaps
includingastudyofcombo-vs.mono-
therapy at high trough levels (> 10),
would potentiallyhelpmorepatients 
maintain efficacy of bio  similar IFX
formany years.A prospective study
ofhighdose, frequentdosingofbio-
similar IFX inacute severeulcerative
colitisisneededtodeterminetheop-
timalregimenofIFXinthesehospita-
lizedpatients.ThismanuscriptbyKolar
etal.[1]reinforcestheexistingdataon
theef cacyandsafetyofthefirstIFX
bio  similar,and its lowercostcanpo-
tential ly al low research intomoreef-
fectiveuseofIFXtoimproveef cacy,
increase durability, and to treat the
mostseverelyillpatients.

clonalantibody.Theonlyrealconcern
is quality control,which iswell esta-
blishedforbio  logicmoleculesasoldas
insulin.
Unfortunately, the fears that bio-

similars would be more difficult to
makeandlesssafethangenericsmall
molecules have been encouragedby
thepharmaceutical industry.Thefact
that trials were conducted in anky- 
losingspondylitisandrheumatoid ar-
thritis,andextrapolatedtoIBD,hasled
some towonderwhetherbio  similars
wouldworkinIBD.Thepharmaceutical
industryhasusedpublicitycampaigns
tostokefearaboutbio  similars,andin-
tervenedinthedemocraticprocessto
limittheuseofbio  similarsintheUnit-
ed States (US). Laws restricting the
useofbio  similarswerepassedin35US
statesbeforethefirstbio  similarswere
evenavailabletopatientsintheUS[4].
Despitethis fearmongeringandrear-
guardbattlesintheUS,bio  similarsare
being used daily throughout Europe
andAsia,andthereisgreat interest in 
the clinical andbio  logicoutcomes in
thesepatients.
ThispublicationbyKolaretal.[1]will

helpallaymanyofthefearsaboutbio-
similarsinIBD.Thereisclearevidence
of clinical efficacy and reduction in 
bio  markersof inflammation,without 
an increase in adverse events or im-
munogenicity.Inthesedata,theuseof
co-therapywaslesscommoninUCvs.
CD patients,andthismighthavecon-
tributedtothelowerrateofsustained
useinUC.UCpatients,especiallywhen
severelyill,havebeenshowntorapidly
clearIFX,inpart,itisbelieved,because 
ofmassiveleakofproteinsthroughthe
damagedsurfaceofthecolon.Itmay
be necessary to dose these patients 
(especiallythosewithhighCRP/  Albu-
min ratios) more aggressively, with
high and frequent dosing to achieve
anadirCRPof ≤ 0.5, asdescribed in
the study of accelerated dosing in


