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Abstract
Background: While biologic therapies revolutionized treatment of immune- mediated inflammatory diseases (IMIDs), some 
adverse effects have been noted. This includes the development and exacerbation of PsA in patients on biologic agents, how-
ever the outcomes were not extensively explored.
Objective: To perform a systematic review to characterize the outcomes of PsA onset or exacerbation secondary to bio-
logic use.
Methods: MEDLINE and EMBASE search conducted on March 23, 2021 resulted in 18 studies comprised of 64 patients.
Results: Of the 64 patients, 57 (89.1%) experienced new- onset PsA and 7 (10.9%) experienced exacerbation of preexisting 
PsA following exposure to a biologic; most commonly a TNF-α inhibitor (42.2%, n = 27/64) and IL- 12/23 inhibitors (39.1%, 
n = 25/64). The mean durations of biologic use before PsA onset and exacerbation were 14.8 months and 5.2 months, re-
spectively. Twenty- four patients (44.4%) subsequently switched to an alternate biologic without further reports of PsA- 
related adverse events. All 64 patients reported a specific treatment for PsA; most commonly discontinuation of the 
associated biologic agent (32.8%, n = 21/64). Complete resolution of PsA was reported in 35.9% (n = 23/64) of cases, of which 
91.3% (n = 21/23) resulted after discontinuation of biologic.
Conclusion: Although we characterized outcomes of PsA induction and exacerbation secondary to biologic use, large- scale 
studies are required.
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Introduction
Biologic therapies have revolutionized the treatment of 
immune-mediatedinflammatorydiseases(IMIDs)bytarget-
ingcytokineactivity,specificallyinterleukins(IL)andtumor
necrosisfactor(TNF).1Althoughinhibitingproinflammatory
cytokinescanpreventdiseaseprogression,biologicusehas
beenrecentlyassociatedwiththeonsetofparadoxicalder-
matologicadverseevents.2Inparticular,severalcaseshave
reportedanonsetorexacerbationofpsoriaticarthritis(PsA)
followingbiologictreatment.3,4

PsAisachronic,immune-mediateddiseasecharacterized
byinflammationof theenthesesandjoints.5 Ithasaninci-
dence of approximately 6 per 100,000 per year, affecting
men and women equally.6 PsA is a multisystemic disease
with immunological factors influencing its pathogenicity,
including the expression of natural killer group 2member

(NKG2D)drivenbyIL-15.7,8Cytokineimbalanceduetoini-
tiation of a biologic agent has been associated with PsA
relatedjointinflammation.9SubsequentPsAonsetcanhave

mailto:jensen.yeung@utoronto.ca
https://us.sagepub.com/en-us/journals-permissions
https://journals.sagepub.com/home/cms
https://orcid.org/0000-0002-2252-5663
https://orcid.org/0000-0002-3514-9513
https://orcid.org/0000-0002-6844-2724
https://orcid.org/0000-0003-1805-9994


Sachdeva et al 415

asignificantimpactonone’squalityoflifeduetoassociated
comorbidities including osteoporosis, bowel inflammation,
uveitis,andcardiovasculardisease.5,7

StudiesdescribingPsAsecondarytobiologicusearelim-
itedtoindividualcasereports;thus,theclinicaloutcomesare
notknownwithcertainty.Currently,thereisnosummaryof
biologicsthathasbeenlinkedtoPsAonsetorexacerbation.
Theaimof thisreviewis tosummarizerelevantreportsof
developmentofnew-onsetPsAorexacerbationofpreexist-
ingPsAinpatientsonbiologicsforIMIDs.

Methods
This systematic reviewwas conducted in accordancewith
thePreferredReporting Items forSystematicReviewsand
Meta-Analyses (PRISMA) guidelines.10 Ethics board
approvalwaswaivedduetothenatureofthestudy.

Study Identification
OVIDEmbase andOVIDMEDLINEdatabaseswere sys-
tematicallysearchedfrominceptiontoMarch23,2021using
variations of the following search keywords: “psoriatic
arthritis”ANDspecificbiologics(seeSupplementalFile1).
In accordance with the predetermined inclusion criteria,
titles/abstractsandfulltextsofretrievedarticleswereinde-
pendentlyscreenedbytworeviewers(A.A.andM.S.),and
any conflicts were resolved by a third reviewer (A.M).A
reviewer(A.A.)manuallysearchedthereferencelistsofrel-
evantreviewsandstudiestoidentifyadditionalarticlesthat
mayhavebeenmissedbytheinitialdatabasesearch.

Inclusion Criteria
Original articles written in the English language were
includedifthey:

1. reportedinterventionofinterest(i.e.,patientsonbio-
logictherapy),

2. involved study population (i.e., human participants
thatexperiencedanonsetorexacerbationofPsApost-
biologicinitiation),

3. had an observational (i.e., case reports, case series,
cross-sectionalorcohortstudies)studydesign.

Studies that includedbiologicsas treatmentsforPsAor
that did not provide specific individual patient data were
excluded.Additionally,conferenceabstractsandstudieswith
irretrievablefulltextswereexcluded.

Data Extraction
Tworeviewers(A.AandM.S.)independentlyextracteddata
onstudycharacteristics(studyauthor,studydesign,sample
size), patient characteristics (age, sex, comorbidities,

relevantfamilyorpersonalhistoryofconditions,concomi-
tant medications, prior failed treatments), information on
biologics(dose,frequency,mechanism),andcharacteristics
of PsA diagnosis and progression (preexisting or de novo
PsA,location,treatments,biologicdiscontinuations,resolu-
tionoutcomesandrecurrenceor residualside-effects).The
followingtermsweredefined:

1. Latencyperiod:durationbetweenbiologicinitiationto
PsAdevelopmentorexacerbation.

2. Resolution: complete or partial resolution of PsA as
reportedbyindividualstudies.

3. Resolution period: time from treatment initiation for
PsAtopartialorcompleteresolutionofPsA.

Data Synthesis and Analysis
Duetotheconsiderableheterogeneityoftheincludedstud-
ies,meta-analysiswasnotperformed.Adescriptiveanalysis
wasconducted,andfrequencydatasummatedaspercentages
(%).

Quality and Adverse Drug Reaction Assessments
ThequalityofevidencewasassessedbyA.A.andM.S.using
theOxfordCentreforEvidence-BasedMedicine2011Levels
of Evidence.11Additionally, causation probability between
PsAdevelopmentandoffendingdrugwasassessedusingthe
Naranjocriteria.12Forcriteria1,whichevaluates thepres-
enceofpreviousconclusivereportsondrugassociatedPsA
reaction,“yes”wasonlyscorediftherewerereportsofthe
specificdrug.Forcriteria5,alternativecausesthatcouldon
theirownhavecausedPsAincludedthefollowingconditions
knowntobeassociatedwithPsA:alopeciaareata,pernicious
anemia, psoriasis,Addison’s disease, rheumatoid arthritis,
adult-onsetinsulindependentdiabetesmellitus,cardiovascu-
lardisease,Lymedisease,Streptococcalinfection,systemic
lupus erythematosus (SLE), inflammatory bowel disease
(IBD),andatopicdisease.

Results
Screeningof the initial titlesandabstractsof2065studies
wasfollowedbyfulltextscreeningof103articles,18arti-
cles fulfilled thepreestablished inclusion criteria andwere
included in this systematic review(12case reports,4case
series,and2retrospectivecohortstudiesand1prospective
cohortstudy)(SupplementalFile2).13- 29Overall,64patients
reported PsA-related complications while on biologics
(SupplementaryFile 3).Thesepatients had amean ageof
50.8years,rangingfrom17to85years.Ofthe64patients
thatreportedsex,malescomprisedof53.1%(n=34/64)and
females of 46.9% (n = 30/64) (Supplemental File 4).The
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collectedpatientdemographicsareinlinewithPsAdevelop-
ment in the general populace6

Of the64patients,89.1%(n=57/64)experiencedPsA
onsetand10.9%(n=7/64)experiencedexacerbationofpre-
existingPsAafteradministrationof the following reported
biologics: TNF-α inhibitors (42.2%, n = 27/64), IL-12/23
inhibitor (39.1%, n = 25/64), IL-17 inhibitor (10.9%, n = 
7/64), CD-20 inhibitor (4.7%, n = 3/64), IL-23 inhibitor
(1.6%, n = 1/64), and α4-integrin monoclonal antibody
(1.6%,n=1/64)(SupplementalFile5).Thesebiologicswere
givenpredominantlyforindicationssuchaspsoriasis(89.1%,
n=57/64),rheumatoidarthritis(6.3%,n=4/64),andCrohn’s
disease(1.6%,n=1/64).Commonlocationsofjointsaffected
includedthehands(n=17),feet(n=8),andknees(n=7).
Meandurationofpsoriasis inpatientswas17.2years (n = 
32/64).

Themeandurationofexposure tobiologicsbeforePsA
developmentorexacerbationwas14.8months(range:1to
48) and 5.2months (range: 0.25 to 12), respectively. The
mean duration ranged from 14.9 months for ustekinumab
(IL-12/23inhibitor)to1weekforbrodalumab(IL-17inhibi-
tor).BiologicsweremaintainedwithUstekinumabin5.6%
(n=3/54)andRituximab in1.9%(n=1/54)ofcasesand
withdrawn in 51.9% (n = 28/54) after appearance of PsA
relatedcomplications;withdrawalinformationwasnotavail-
ablefor40.7%(n=22/54)ofcases.

AspecifictreatmentforPsAwasreportedfor64patients,
including discontinuation of biologics (32.8%, n = 21/64)
and/ortreatmentwithcorticosteroids(10.9%,n=7/64)and
ustekinumab(10.9%,n=7/64),respectively.Completereso-
lutionofPsAwasobservedin35.9%(n=23/64)ofcases;
56.2%(n=13/23)afterbiologicdiscontinuationsonly(mean
resolutionperiodof6.3months),30.4%(n=7/23)ofcases
after biologic discontinuation and treatment (mean resolu-
tionperiodof1.7months),and8.7%(n=2/23)afterbiologic
continuation and treatment (mean resolution period not
reported).Whereas,partialresolutionwasachievedin3.1%
(n=2/64)ofcasesafterbiologicdiscontinuationandtreat-
ment(n=1),andbiologicdiscontinuationonly(n=1);mean
resolutionperiodwasnotreported.Additionally,24patients
switchedtoanalternatebiologicfortheprimaryindication
including:adalimumab(n=7),ustekinumab(n=5),secuki-
numab(n=4),etanercept(n=3),infliximab(n=2),gusel-
kumab,rituximab,andgolimumab(n=1each)(Supplemental
File5);noPsArelatedadverseeventswerereportedafterthe
switchtoanotherbiologicagent.

Discussion
Various paradoxical reactions in patients using biologics
havebeendescribedintheliterature.Thissystematicreview
summarizedthecharacteristicsandoutcomesofPsA-related
complications in patients on biologic therapy. The results
show thata totalof64patients,majoritybeing treated for

psoriasis (89.1%), experienced newonset orworsening of
PsA during biologic therapy. Among these, 42.2% were
receivingTNF-αinhibitors,39.1%wereonIL-12/23inhibi-
tors,10.9%onIL-17Ainhibitors,4.7%onCD-20inhibitors,
and1.6%onα4-integrinmonoclonal antibodies and IL-23
Inhibitorseach.Themeandurationbetweenbiologicinitia-
tionandPsAonsetorexacerbationwas14.8monthsand5.2
months respectively.Somecaseswere successfully treated
with discontinuation of the biologic alone (32.8%), while
others required further treatment with corticosteroids or
ustekinumab.

WefoundTNF-αandIL-12/23inhibitorswerethemost
common biologics associated with PsA development or
worsening.Varioushypotheseshavebeenproposedtomech-
anistically explain this paradoxical adverse reaction. First,
biologic agents lead to an imbalance in cytokine levels,
resulting in psoriatic joint inflammation.30,31 Patients with
PsAhaveincreasedlevelsofIL-12andIL-23.32Furthermore,
IL-23isresponsibleforstimulatingtheproductionofTh17
cells thatarecapableofactingasosteoclastogenicTcells,
whichmay result in erosive joint disease.18 Second, some
biologicsmaybelessefficaciousin the jointscomparedto
theskin,resultinginsubclinicalarthritis,whichmanifestsas
jointinflammationwithoutskinlesions.31Lastly,antinuclear
antibodies (ANA) have reportedly been elevated by anti-
TNF antibodies.33 Literature shows that 14% to 16% of
patientsbeingtreatedwithadalimumabhaveariseorcon-
version inANA titres, which are associated with various
autoimmunediseasessuchasPsA.34,35Similarly,astudyby
Pirowskaetal.reportedthatelevatedANAinpatientswith
PsAwasinducedbyallanti-TNFtreatmentsincludinginflix-
imab,etanercept,andadalimumab.36Byinhibitingtheeffects
ofTNF,anti-TNFantibodiesinducetheproductionofinter-
feron(IFN)fromplasmacytoiddendriticcells.37IFNinduc-
tion was shown to raiseANA levels and may, therefore,
contributetotheparadoxicalPsA.29,37

OursystematicreviewfoundthatimprovementsinPsA
occurredafter switching toustekinumabandadalimumab
in20.8%and29.2%ofpatients,respectively.Previousclin-
ical trials reported greater efficacy for treatment of PsA
with these agents.For example, treatmentwith90mgof
ustekinumab every 4 weeks achieved an ACR20 (20%
improvementbasedoncriteriafromtheAmericanCollege
ofRheumatology)responseat24weeksin42%ofpatients
comparedtoonly14%intheplacebogroup,withanabso-
lute difference of 28% (CI 14.0–41.6,P < .001).38 Other 
trials focusing on adalimumab reported similar out-
comes.39,40Adouble‐blindstudycomparingadalimumabto
placeboinpatientswithPsAreportedimprovementsinskin
andjointmanifestationsfollowingbiologictherapy.40At48
weeks,patientstreatedwithadalimumabachievedACR20,
ACR50,andACR70responsesatratesof56%,44%,and
30%, respectively.40 The differences between efficacy
observedinourstudycomparedtoprevioustrialsmaybe
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linkedtoheterogenousdata,variabletimeoffollowupand
harder to treat patients with refractory inflammatory
conditions.

Inadditiontobeingaparadoxicaladverseeffectofbiologic
treatment,PsAdevelopmentorexacerbationisacommoncom-
plicationinpatientswithpsoriasissuggestinganincreasedrisk
todevelopthisconditioninourpatientcohortevenpriortobio-
logictreatment.41Forinstance,Alinaghietal.reportedtheinci-
denceofPsAtobe19.7%inpatientswithpsoriasisand25%for
those with moderate to severe psoriasis.41 In our systematic
review,87.0%ofpatientspresentedwithpsoriasispriortoPsA
developmentorexacerbation.Furthermore,astudybyCarubbi
etal.reportedanassociationbetweenPsAandotherinflamma-
torydiseasesincludingCrohn’sdisease,ulcerativecolitis,and
rheumatoid arthritis.42 Similarly, our study included patients
withCrohn’sdiseaseandrheumatoidarthritis.Asaresult,itis
importanttonotethatpatientsmayhaveexperiencednewonset
orworseningofPsAasamanifestationofunderlyingdiseases,
withtheonsetorexacerbationsecondarytobiologicusebeing
coincidental.

There are several important limitations in this systematic
review.All summarizedcaseswereobservationalwithsmall
samplesizesandheterogenousdata,therebylimitingthecol-
lected data and generalizability of findings. Since themean
Naranjoscorewaslow(4.63),itmaybedifficulttoconclude
causalitybetweenbiologicuseandPsAonsetorexacerbation.
Second, we were not able to obtain additional information
regardingfamilyhistoryandcomorbiditiesfromtheincluded
studies.Therewerenore-challengetestsperformedandthere-
foreitisunclearwhetherthebiologicwasassociatedwithPsA
relatedadverseeffects.Additionally,mostpatientsincludedin
thisreviewhadunderlyingconditionsthatmayhaveincreased
theirriskofdevelopingPsA;itistherefore,possiblethatinsuf-
ficientcontrolof thepreexistingcondition indicated forbio-
logicuseledtoPsArelatedcomplications.Alternatively,PsA
onsetcouldbeidiopathicandindependentfromthepreexisting
conditionorthebiologicuse.Itisalsoimportanttonotethat
thetreatmentshighlightedinthismanuscriptareeffectivetreat-
mentsforPsA,butitispossiblethatbreakthroughcasesofPsA
maybeincludedinthepatientsampleduetotreatmentfailures.
Ultimately, further studies and large clinical trials are war-
rantedtoelucidatethecausality,pathophysiologyandmanage-
ment strategies for patients that develop or experience
exacerbation of PsA while being treated with biologic
therapies.

Despite these limitations, our systematic review suggests
thatTNF-αandIL-12/23inhibitorsarethemostcommonbio-
logicsassociatedwithPsA.GiventhesignificantimpactofPsA
onthequalityoflifeandfunctionofthepatients,43 surveillance 
forPsArelatedcomplicationsinpatientsonbiologictherapyare
importantfortimelydiagnosisandoptimalresolutionoutcomes.
Collaborativecarebetweenthedermatologistandrheumatolo-
gistshouldbeemphasizedindiagnosingandmanagingpatients
whoshowanyindicationofjointinflammation.
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