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Abstract: Tofacitinib is an oral Janus kinase (JAK) inhibitor indicated for the treatment of
rheumatoid arthritis (RA). The efficacy and safety/tolerability of tofacitinib have been
extensively evaluated as monotherapy and combination therapy in multiple, randomised,
multicentre studies in patients with RA. Tofacitinib as monotherapy (as first- and second-line
treatment) or as combination with methotrexate (MTX) or other csDMARDs as second- and
third-line treatment is effective and generally well tolerated in patients with RA. This article
focuses on recent real-world evidence investigating the effectiveness, treatment persistence
and safety/tolerability of tofacitinib in patients with RA. With this purpose, a literature
review was conducted from April 2018 up to October 2020 for the effectiveness, persistence
and safety of tofacitinib for the treatment of RA, primarily focusing on real-world studies.
These retrospective and prospective and observational studies demonstrate the effectiveness
of tofacitinib, thus supporting pivotal data from the clinical trial programme. Treatment
persistence was generally comparable to that of biologic disease-modifying anti-rheumatic
drugs. Safety findings in these observational studies were consistent with the known safety
profile of the approved dose of 5 mg twice daily.
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Introduction

Recent EULAR recommendations for the management of rheumatoid arthritis (RA)
state that following failure of 1 or more conventional synthetic disease-modifying
anti-rheumatic drug (csDMARD) and in the presence of at least one poor prognostic
factor, a Janus kinase (JAK) inhibitor or a biological DMARD (bDMARD) should
be started.' Tofacitinib is an oral JAK inhibitor for the treatment of RA. In cellular
settings where JAKs signal in pairs, tofacitinib preferentially inhibits signalling by
heterodimeric receptors associated with JAK1 and/or JAK3 and has functional
selectivity over JAK2.%

The efficacy and safety/tolerability of tofacitinib have been extensively evaluated
as monotherapy and combination therapy in multiple 6- to 24-month, randomised,
double-blind, multicentre, Phase 3 or 3b/4 Oral Rheumatoid Arthritis (ORAL) studies
in patients with RA. The findings from these controlled trials demonstrate that tofaci-
tinib monotherapy (as first- and second-line treatment) and in combination with
methotrexate (MTX) or other csDMARDs as second- and third-line treatment is
effective and generally well tolerated in patients with RA.*"!

The open-label ORAL Sequel long-term extension study presented efficacy data
for up to 8 years and safety data for up to 9.5 years on 4481 RA patients and a total
tofacitinib exposure of 16,291 patient-years.'? Tofacitinib maintained American
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College of Rheumatology-20% (ACR,), —50% (ACRs)
and —70% (ACR;) response rates between months 1 and
96, and efficacy was generally similar for 5 mg twice daily
(BID) (months 1 to 96) and 10 mg BID (months 1 to 72).
Tofacitinib (5 mg and 10 mg BID) reduced mean erythro-
cyte sedimentation rate (ESR)-based disease activity score
assessed in 28 joints (DAS28-ESR) and improved mean
Health Assessment Questionnaire Disability Index (HAQ-
DI) scores at month 1; both DAS28-ESR and HAQ-DI
scores remained stable during 96 months of treatment.
Clinical Disease Activity Index (CDAI) and Simple
Disease Activity Index (SDAI)-defined remission were
obtained in about one-third of patients at month 96.

Tofacitinib administered as monotherapy or combina-
tion therapy showed a consistent safety profile.'> The
incidence rate for AEs leading to discontinuation was 6.8
patients per 100 patient-years. For all-cause AEs of special
interest, the incidence rate was 3.4 per 100 patient-years
for herpes zoster, and was lower for serious infections
(2.4/100 patient-years), malignancies excluding non-
melanoma skin cancer (NMSC; 0.8/100 patient-years),
major adverse cardiovascular events (0.4/100 patient-
years) and all-cause mortality (0.3/100 patient-years).
Most all-cause AEs for tofacitinib were mild (59%) or
moderate (36%) in severity, and proportions of mild and
moderate all-cause AEs were similar for patients receiving
tofacitinib 5 mg or 10 mg BID.

Observational studies and data collections from regis-
tries provide real-world evidence of therapies and comple-
ment randomised controlled trials (RCTs) as they provide
invaluable information about routine clinical practice.'>">
This review focuses on recent real-world evidence inves-
tigating the effectiveness, treatment persistence and safety/
tolerability of tofacitinib in patients with RA, available
since the review by Caporali & Zavaglia in 2019.'°

Methods

For the purposes of this narrative review, PubMed was
searched on 23rd October 2020 using the search terms
“tofacitinib” and “rheumatoid arthritis” and limited to
articles published from April 2018 up to October 2020.
A total of 290 articles were assessed for relevance, focus-
ing on real-world studies; long-term extension and eco-
nomic studies were also found and evaluated if pertinent.
Abstracts from ACR, European League Against
Rheumatism (EULAR), and Asia Pacific League of
Associations for Rheumatology (APLAR) meetings from
2018 to 2020 were also searched, since these often present

the first reports and most up-to-date experience with drug
therapy. The publications were subgrouped by those eval-
uating effectiveness and/or persistence and/or safety.

Results

Effectiveness and/or Persistence

Two real-world studies which analysed claims database or
registry data reported only effectiveness outcomes.'”'®
Interrogation of US MarketScan®™ databases over a three-
year period (2011-2014) showed similar effectiveness
tofacitinib and non-TNFi

a retrospective cohort analysis of MarketScan® databases

rates for biologics. In
involving 21,832 RA patients (0.8% receiving tofacitinib),
six strict criteria were used to define effective therapy.'’
After one year, therapeutic effectiveness was 15.4% for
tofacitinib, compared to 18.6% for TNFi, 19.8% for non-
TNFi biologics and 11.1% for csDMARDs. Analysis of
the US Corrona RA registry compared outcomes in patient
cohorts receiving TNFi (n = 8014) or tofacitinib (n = 558)
with/without MTX.'"® Effectiveness was assessed by
CDAIl-based low disease activity (LDA)/remission and
modified ACR, response rate. Tofacitinib as monotherapy
or in combination achieved an efficacy similar to TNFi in
combination with MTX in the third/fourth line, while
association with MTX improved efficacy of TNFi in
the second/third line.

Fourteen studies reported on the effectiveness and/or
persistence of tofacitinib (Table 1). A retrospective study
of US insurance claims databases compared patients who
switched from adalimumab or etanercept to tofacitinib (n =
549) with those switching from adalimumab to etanercept
or conversely from etanercept to adalimumab (n = 191)."
Patients who switched from adalimumab to tofacitinib had
significantly higher persistence (defined as persistence
without a >60-day gap in index therapy or switch) and
longer duration of therapy.

Thanks to the real-world collection in the US, information
was obtained about two formulations of tofacitinib— modified-
release (MR) 11 mg daily (QD) and immediate-release (IR)
5 mg twice daily (BID) — which were compared for effective-
ness and adherence of patients initiating either product follow-
ing interrogation of US claims databases (n = 1057) and the
Corrona US RA Registry (n = 450)*° (in 2016, in US, an
extended-release dose of tofacitinib 11 mg once daily was
approved). Assessed using clinical disease activity after 6
months of treatment, effectiveness was similar between the
two formulations. Adherence was significantly higher with

2 2 2 https:

Dove!

Open Access Rheumatology: Research and Reviews 2021:13


https://www.dovepress.com
https://www.dovepress.com

Bertoldi and Caporali

Dove

(ponupuon)

(sT1-50'1
1D %56) ¥1°1 = SQYVINAG SA

0L JO UOHENURUGASIP 10} YH sQYVINa9 (€08°L1=Y) (9107 42quiadag
swaned qQYvINAq 9|qeaalur sA sdasn QYvINaq = T10T 42quiaroN) 12020C
UK 70'] ‘SQYVINAG ‘4A | mau yam pasedwod aouaisisaad 4Ol jo dduaasisaad Apms 140yod Mmau {(1€0|=u) saseqeIeq YoJeasoy [e 19
18°0 4O :@dusasisiad uelpsly J3340Ys pey sJasn 4O MIN uonedipaw aJsedwor) | 2Andadsonay sJasn 4O1 MN uedSIMIEL |G| UBIpRUED Jaysiy
(9€°0=d) skep £'SET A b'EVT
I SA YW 4OL 40} 3uswieay
JO UonEINp UBSW YIUoW-T |
(££:0=9) %1°TT sA %S'ST
(20000=d) %6'69 | I SA YW 4OL uawaA0dwy
SA %1708 “4dIN 8°0 < Yuow-7| IVAd Yam sausned (610¢ 23sn3ny
=910¢ Aden.gay)
(1000=d) %L L€ AnsiSay vy SN
SA %08 :OAd 80 < puow-7| suone|nw.Ioy (gs1=u ‘Qig BUOJIOD) {(8]0T 4290120
siorenIU Qig 8w g (4) | I pue YW Sunenul 3w g Y| ‘L6T=Y ‘D =910T Y24eW)
Wl A Yl JOL Ul 32UsIUpY 'SOWO2IN0 paseq-|ydD | oses|a.-areipawiwi siuaped usamiaq | salpms 1oyod 3w || YW :0S5b=Y) S9SEqRIEP Swiepd
om1 3uisn passasse ‘q|g Sw § sA @O 3w || SSOUDANIDYS |eUOnUSAIRIUI Ansi3ay vy SN 9oueansul [eauswalddng 02020T
‘92uaJaype | Y| 4OL O3 JolBjul-uou sem O (gIW) asesjpu pue 2duaJaype -uou BUOJIOD) ‘(£50|=V) 3JedIpP3| PUE [BIDIDWIWOD [e 39
paroadwt @ Sw || YN 4OL | 3w || YW 4OL Jo SssausAndayg -payipow 4O1 | PlHom-jeas asedwo | ‘eandadsosray | soseqerep swiep §N QUEISIDLIEL gl SN uayo?
(ze'0=9) skep (1°921) 8617
sa (I'1€1) €¥€T 'VaV ©3 N13
sA 401 03 N13 (40'0=d) skep
(Teer) £€0T sA (SHE1) 0°6€T
‘N13 ©3 vav sA 401 ©3 vav
:Adeasys Jo uoneanp (Qs) uesyy (9107 soquimadas
N3 01 YAy wouj Suiyaims — 107 AJenuef)
‘(61'0=d) %p'8€ SA %8Sy ‘VaAV sjusned sA s150d parepl-yy (161=u) N13 saseqeiep swied
03 NI SA 4O ©3 N13 wouy ui 93ueyd Jamo| Apuedyiudis 401 pue yQy usamiaq Souednsul [eauswsa|ddng
{(€0°0=d) %/°9¢ sA %505 ‘N13 pUE ‘sSaUdANDYR ‘9dudnsistad 03 3uIydams sA N 13 paRAd (g G=u) 9JBDIP3| PUE [BIDJ2WWOD) 61610C
031 vayv sA 4OL ©3 vay wo4 43431y pey JOL ©3 N3 B VAV ymm Buipkd Apris 31040> | JOL 03 N13 40 VAV QUBSIDMEN WAl [e 32
SuIyouMs s 9DUISISISY VAV wouy Sulyoums sausned VN 1I4NL jo 1oedw) SAnDadsoaay W0} PaydMIMs 0f/ paseq-sn nduseH
aduaIBYpY
pue uonenunuodsiqg juawWIead | sjuaed
‘92Ud)3SIS19d Jusawjeal| s3uipulq urepy qlunejo] saAnR23lqo pue uisaq u ?d4nog eyeq Apmig

qIunIDeJO] UYUM SSIPNIS PIIOAA-|ESY Ul SSWODINQ PUE SUIS1IEJ JUSWIES| ‘SINSII9IdBIBYD) JUsaNed | 3|qeL

223

https:

Open Access Rheumatology: Research and Reviews 2021:13

Dove:


https://www.dovepress.com
https://www.dovepress.com

Dove

Bertoldi and Caporali

(%) @ouauayeud

“(LT0-10'0) 00 uonenunuod
unp (££'0-52°0) ¥+'0
‘uononpaJ asop Jaye {(77'|
—€4°0) Jeak-uosiad uad €70
‘[EMBIPUIIM JD3JR :3.JB|4 9SBISIP

10 (ID %SG6) S84 9dUSPIdUY|

VY Ul JO1 jo easau

(£10T ‘g1 3sndny

- €£10T ‘S| 3sn3ny) |eadsoH

aned (%p) s3IV (%H7) pUE ‘[EMEIpYIIM Apras [euoneN nosunysieg 42610
SSOUIAIDRYUI 01 BNP :%TE (%S1) vai Jeak | ‘uononpa. 9sop Jo [eUONBAISSqO ojowewny OHN peN
93eJ UOIIBNURUOISIP JBdA- | (%€S) uoissiwal 1eak-| 3y | Joj qig ‘Sw § JOL sswomno aJsedwo) sAnd3dsouy 001 :2.3u9d 9|3uls osauede( 8 Lol

dn
-MO||0} Jeak-¢
[molaq uonoas Jo (pousad
fsyes 995] JOL UONBAISSGO
SulAieda4 sjuaned yy Yauow-9
"(%5°8) ssauaAndayauUl asauede( u syzeap 15.1)) sisAeue +6810C
“(%6°'8) STV ©3 aNp :%/TT pue ‘sapueudiew wiul uede( ul [e 39
‘9384 UONEBNURUODSIP Yluow-9 (g 2|9eL) uondas A1vjeg 995 ‘sJyS jo sarey | Sunsdiew-i1soy 676 | 9duEfI9AINS SunsyJew-1s04 eJnwe|
'saeak (Sps
SA) 9G= pade asoy pue syuaned
(pasuaLiadxa-QyYVINAY SA)
S SAIBU-QYVINAQG 40} paseaddul
78 9079 Uk | 0 dUSSISIog aouaisistad jo pooyii 401 Yyam
'sJedh 7~ Sem dduaisisiad paiea.qy suaned wy
(%697) ueipaly sausned QyYvINAq (%E¥) ul aduaisisJad pue Apms
s3V ‘(%/'GE) SsauaAndayaUl -Jold- | ;oAlRU-QYVYINAG p8I=u ‘ad 3w g susomed Jusunes.ay paredau3de
03 3np :%€°€€ (8L9€=Y) Buowe A||eadsa ‘4|07 {%L'56) T60Y=Y ‘sopsieldRIRYD | [BUOREBAJISSGO (£10T+107) 020C
4OL 404 91eJ UOPENUNUOISI 9duls 4O JO asn pasea.ou| ‘aig 8ws 401 aquasag J0y 150d syusned 9774 | swweaSoud [os ueipeue) | |e 319 adog
(1go=d
“ued3oT) X1IW Inoyum
/Yaim sauapred ul uonenuUPUODSIp XLW 3tnotes
4O ul @duaJayip Juedyiudis oN oMM TINL
yaim uostredwod (£5€=u) IINL epeueD) AnsiSad [erdulaoad 22070T
(€01=) %6T 1ANL *(5£=u) %9€ Jejiwis SEM X ]| INOYIM ur4ol 4o | Apms 310yod 40 (807=) 401 | (I4FO) 2AnENIU| YoseasDY [e 30
4O :s91eJ uonenupuodsiq | /yim siusned ul uonualed 4O VN | seed uonenunuodsiq aAndadsonay | Suneniur syusned g9g S93M108.d 159g OLIBIUQ | IPAYEBAOLY
aouaJaypy
pue uonenuuodsiq jJuswijeau) sjuajed
‘92uU93sISd9d Juswijead] s3uipuiy urepy qluejol saAR29iqo pue udissq u 9d4nos eyeq Apmys

‘(panunuo)) | ajqeL

Open Access Rheumatology: Research and Reviews 2021:13

https:

224

Dove!


https://www.dovepress.com
https://www.dovepress.com

Bertoldi and Caporali

Dove

(panunuod)

(%€£2) s3v (%£9)
SSOUSAIID3YPUI UOIIBNUIIUODSIP

Snup Joy suoseau urep

sjuapyed
VY Ul JOL jo Aadjes

'SH99M 09 >99Mm O3 duljseq wouy PUE SSDUDAIIDRYD vy Yam 0e8107
/€] 3B %8} PUe SooMm gj e paosnpaJ Apuesyiudis Jyd 8 ‘2oudsisad sjuaned ui Ansi8a4 OIgNYNL IEE]
%G/ 40 sa1ed ddunsisuad JOI | OVH ‘87SvA ‘se4ods ured SyA VN ays 23e313s9AU| Apnis 1310yoD 08I SpIMuOnEU Yspln| uiBusaz
SAYvWas?
Y3IM UopBUIqUIOD
%€5:Adeaayrouow ssorepiu (908)
SQYVIWAq NL-uou %t 4OL ‘(SSE1) VWO
sA JOL 404 ($T'1-96'0 :I1D %S6) IHNL ueys Jaysly -sa¥vwagq ‘(z981) AnsiBoy
60'1=¥4H ‘ANLL SA JOL 40} Apueoyiudis pue sQYVINAG (%¥€) aig Apras 1N L :$954n0d (VY-WODS) sy £2000T
P 1171 1D %S6) 6T 1=HH 14N L-uou yum ajqesedwod | 3w 9]—S< (%9°96) uonuslad | 3I0yod paissu usuUNea.N £T0F | PlolBWNAYY Ul Juswadeuey e 3o
:9dueuLIUrEW 3NUp [[BISAQ Soueuslurew 3nup 4O L pq 8w §s 4O1L 3nup |leJ9AQ | [RUOREAJSSqO pue syusned 0097 A1end [ed1UID SSIMS yipoul4
uolssiwad pauyap-gzsSvad
. . %87 8 YA PamdIyde %¢q
(%9°€7) 53V (%9¥1) asuodsau
UdIYNSUI 03 NP :%T'8E "skep 09¢ e €°€ 01 401 Jo ssaudAndAYe (£10T 1Mdy 62610T
‘(sqeak 77| ueaw) dn-mojjoy | sulaseq Ie ', wody Apuedyiudis aig dw g Apnas 110yod — 6107 AJenuef) suioyod e 19
Sulnp s3e4 uopENURIUODSI paseaudap g7Sya Ues|y 401 uo pazeniu| [e21UlD> By SSISSY SAndadsoany i NeJey g US||BD) IS SSIMS NEITELIN]
(869°0=d ‘€¥7-6'S
1D %56 ‘syauow |'5|) JOO
pue (£51°0=d ‘6'0£-8'6 ‘1D %56
‘stpuow £07) 19V ‘(9¢k0=d (66) 10D
‘696’5 1D %56 ‘Spuow $'97) (1) 4oL “s11)
N3 03 Jouajui-uou pue (|°€g 109 % 19V ‘N13 901 19V “(z¥7) N13 (610T Asenagay 12610C
—9'8 D %G6) SYUOW g'G| SEM Yam pasedwod aduaisisaad vy Ul HOL1 Apmis 340yod | ‘(£67) ZD1 :s9s4nod —010¢ AJenue|) IEE]
9ouaisistad 3nup uelpaw 4O 8nup Jasuo| prey 7D 1 JO uonuIL. J|-|eaYy sAnd3dsouy usunes.s $98 Ansi3au 7y 1|9eds| nJsjiol)
‘(lo1) 401
swuaned vy paydims “(920) dzD ‘(85¥)
%S°8€ ‘SIV -ayviNgg pue 1095 ‘(9g9) vav
Aesnes-|[e t¢°g ‘uolssiwR SARU-QYVINQY Ut Ul (€99) 1av ‘(bts)
1%L°L ‘SUOSERJ YQy-uou ‘% €| swuaned paydiums 401 PUe sQyvINag Apms X4l “(158) ZD1
YAV ‘%8'TT ‘sseusAndaul | -QYVINA] PUB SARU-QYVINA] L 40} uoienuUOdSIp YIMSNY | “(958) N.LT :sasinod
:(s3uaned paydums-qQyuVvINa9) ul uonuaAJ 3nJp Joj syuade 10} suUOseaJ pue sajed SAIdadsou3al uauUNeaN §|hh (6107—1007) ®3ep AJsidoy 52020T
sa3ed uonenunRuodsip Snup 4O | US9MIBQq sdURIBYIP JUBdLIUSIS VN UOIIUDIDI SSISSY 2u3u2d13|Ny pue syuaped 748¢ uede[ 9oLasIp lesuey| | |e 39 euiqy

225

https:

Open Access Rheumatology: Research and Reviews 2021:13

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove

‘qIuURIdRI0) YO 40qIYuUl 103D’y SISOIDBU Jnowm ‘I4N| ‘qeWwnzi|idol ‘7D | XSpu| AUARDY aseasiq payldwis ‘S ‘UORBIASP pJepuels ‘QS (qRWIXNIL ‘X |y {PoJ49A0d sAep jo uondodoud ‘DQd Alrep
92uo ‘g ‘oned sppo YO ‘B|qediidde jou ‘YN 9IEXS4I0YIBW X |4 ‘OheJ UOIssassod uonedipaw ‘Yd|A @ouatayip ueriodwi Aj[edluld wnwiuiw ‘D A3AIROE 9sBISIP MO| ‘YT ‘ORI PJeZRY “YH ‘GRWIXIUI ‘X{| ‘DJleuuonsand
JusWIssassy YaesH ‘OVH ‘qewnwijod ‘|19 ‘adsdusuels ‘N3 [93Bd uoBEIUSWIPIS 93Kd04aAus Suisn sjulol gz Ul 2.403s AIARDE 9sEISIP ‘YSI-8TSVA (9402s AANDE 9seaSIP ‘S SAYVING 2BOYIUAS [BUORUSAUOD ‘SYVINCSD
‘[eAs3Ul D2UBPYUOD ‘|D ‘{|o8ad qewnzi|01led ¢z ‘uierodd dAndBRI-D dYD XOPU| AUARDY Bseasiq [edulD ‘IvdD ‘Allep 92Im3 ‘Qlg SQYVING 2!80]01q ‘SQUVINQ] 2USAS 9SJ9APE ‘Jy ‘qewnwijepe ‘yJy 3dedeieqe ‘| gy suoieireiqqy

Bertoldi and Caporali

%C 6T ‘SAYVINAT ‘%50 JOL
syauow g| e uolssiwal [yYas
%0°6T ‘SAQYVINAT *%6'0€ JOL
slpuow g| e uolssiwal |Ydd
"(0§9=u
LS SQUYNa 01 xmwmwucw (8107 4equsadeg
(Fov BLS HOL mpuow 8] SAQUVINGQ ‘YIm = S10T Y2eW)
& s3eJ UOISSIWAI YSI-8ZSVA
—8'8T ‘1D %56) Suuow g'ee Apnas 1.1040d pajeniut Jusunea.y 19se3ep (TVdO) 26020T
‘sAUVIWNAg ‘(payoeau Jou—7ze 9oua3sisaad 9ouaisisaad |BUOIIUSAIDIUI Joj paymew A3oo1RWINAYY UEBIRIISNY IEE]
1D %S6) sYuow THE YOL PUE SS9USAIID3YS JUSWIED.IY %y €Y pUE SS9USANDYS -uou -a402s Ausuadoud Ul saWodINo JuaNed | pJig ‘610T
:90ua3sisJad Juswieady uelpaly | Jejiwis pey sQyVviNAaqg Pue 401 | “4dessyrouow 4O Jusuneal) enfeA | ‘9Andadsoaisy :syuaned 0Ge | Suiziwndo ueljensny | [e 39 paig
S’ ¥ 9°€ (sypuow 70| ueipaw) ) ¥ mm
USIA ISB| PUR ‘| F /f @UljdSEq QUVIA 12
YImM uolIRUIqUIOD 401 3uiAdau
I8 S|9A9] YS3-8TSVA AS F UBSW
%991 | swened yy ur krejes (org
Syauow g4 SEM UORUIL sQYvwWas? ‘(p1o2134020on3 pue 93eJ UOIUDIDI Apmis | (y07=u) ssauaAndayd -dNH) aseqeep [ed1Sojolq
SnJp jo uoneanp uelpaly ‘%p9 Y3IM uolIRUIQWOD Ul U0 F) Adeasyrouow ‘SSOUDAIIIRYD Jeuipnaiduo) (LbT=Y) AjsaaAlun adensdeH 160202
SEM 93BJ UOIIUDIS SPNID JBDA-| Adeasyzouow se aAndaYS 4O 2ISIA 35E| 3y 9JI|-|ea. ssassy aAndadsonay | Alajes pue uonusley :2.3u9d 3[3uls ysplny | [e 39 uig|ig
aduaJaypy
pue uonenupuodsig juswiyead ] sjuajed
‘92uU93sIsi9d Juswjead] sSuipuiy urepy qluejo] saARd9iqo pue udissq u 9d4nos eyeq Apmys

"(penunuo)) | 3jqeL

Open Access Rheumatology: Research and Reviews 2021:13

https:

226

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove

Bertoldi and Caporali

tofacitinib MR compared with the IR formulation. Duration of
treatment was comparable for both formulations.

A Canadian study of IBM MarketScan Research data-
bases with data from the US found that new tofacitinib users
(n=1031) had shorter medication persistence compared to
new bDMARD patients (n = 17,803).?' Median persistence
was 0.81 vs 1.02 years, respectively, and the adjusted
hazard ratio (HR) for discontinuation of tofacitinib com-
pared with bDMARDs was 1.14 (95% CI: 1.05-1.25).
However, patients who switched from a bDMARD to tofa-
citinib had longer persistence than those who switched from
one bDMARD to another agent: adjusted HR for disconti-
nuation was 0.90 (95% CI: 0.83-0.97).

A Canadian study from the Ontario Best Practices
Research Initiative (OBRI) in patients initiating tofacitinib
(n=208) or TNFi (n =357), reported discontinuation rates
of 36% and 29%, respectively, during a mean follow-up of
17.3 months.** Discontinuation rates in patients receiving
tofacitinib monotherapy or in combination with MTX
were similar.

Data from the Canadian eXel programme reported
a discontinuation rate for tofacitinib initiators (n = 3678)
of 33.3%, which was due to ineffectiveness in 35.7% of
cases, adverse events (AEs) in 26.9%, and patient decision
to try another therapy in 12.0% of cases.”> Temporary
cessation was observed in 7.7% of patients. Persistence
rates at 1 and 2 years were 62.7% and 49.6%, respectively
(defined as percentage of patients remaining on tofacitinib
after receiving <1 dose). Median drug survival in
bDMARD-naive, post-1 bDMARD, post-2 bDMARD
and post->3 bDMARD patients, was >730, 613, 667 and
592 days, respectively. An increased likelihood of tofaci-
tinib persistence was associated with bDMARD-naivity
(vs bDMARD-experienced; p < 0.001), increased aged
(>56 vs <45 years; p < 0.05) and time since diagnosis of
15—19 years (vs <5 years; p < 0.01).

A single centre Japanese study of RA patients
(n = 100) found that after year 1 of tofacitinib treatment,
53% achieved remission and a further 15% had low dis-
ease activity (CDAI < 2.8 and < 10). The 1-year disconti-
nuation rate was 32% (ineffectiveness 24%, AEs 4% and
patient preference 4%).>* Interim analysis of post-
marketing surveillance of tofacitinib in Japan reported
that during the first 6 months of study, 22.7% of all
patients (n = 3929) discontinued treatment mainly due to
AEs (8.9%) and lack of efficacy (8.5%).%

The Japanese ANSWER retrospective study of registry
data compared drug retention for 7 bDMARDs and

tofacitinib in biologic-naive and biologic-experienced RA
patients.”® For tofacitinib, data were available for 101
patients who were switched from a bDMARD. Drug dis-
continuation rates due to lack of effectiveness differed
significantly between the 8 agents in bDMARD-switched
patients (p < 0.001), ranging from relatively low values for
tocilizumab (18.9%) and tofacitinib (22.8%) to 46.1% for
certolizumab pegol. Drug discontinuation rates due to
remission were comparable and ranged from 1.1% for
certolizumab pegol to 3.3% for golimumab, and with
2.3% for tofacitinib.

Analysis of Isracli RA registry data on 864 treatment
courses compared persistence for four bDMARDs and
tofacitinib.?” Median drug persistence for tofacitinib was
15.8 months (95% CI: 8.6-23.1) and was non-inferior to
etanercept (26.4 months, 95% CI: 5.9-46.9; p = 0.426),
abatacept (20.3 months, 95% CI: 9.8-30.9; p = 0.157) and
golimumab (15.1 months, 95% CI: 5.9-24.3; p = 0.698).
Compared with tofacitinib, etanercept, abatacept and goli-
mumab, tocilizumab had a significantly higher retention
rate (HR for drug survival vs tofacitinib was 1.92, 95% CI:
1.33-2.76), but tofacitinib was mostly prescribed as third
or later line of therapy (64%)

A Swiss retrospective study of the St. Gallen and
Aarau Cohorts assessed tolerability and effectiveness in
patients initiated on tofacitinib (n = 144).*® Tofacitinib
significantly reduced mean DAS28 from 4.4 at baseline
to 3.13 at 360 days; 53% of patients achieved LDA and
48% DAS28-defined remission. The rates of LDA and
remission for tofacitinib were higher in biologic-naive
patients compared to those who had previous biologic
exposure: 100% of biologic-naive patients achieved
LDA, and 83.3% achieved remission, compared with
53.3% and 44.9% of patients pre-exposed to biologics.
The discontinuation rate during a mean of 1.22 years
follow-up was 38.2% which was attributable to AEs
(23.6%) and insufficient response (14.6%).

Analysis of the Swiss Clinical Quality Management in
Rheumatoid Arthritis (SCQM-RA) Registry found that
drug maintenance in tofacitinib initiators (n = 806) was
significantly higher than TNFi initiators (n = 1862) and
comparable with non-TNFi bDMARDs (eg, rituximab,
tocilizumab, abatacept) initiators (n = 1355). Median
(IQR) drug maintenance was 25 months (19-30) for tofa-
citinib, 19 months (17-22) for non-TNFi bDMARDs and
17 months (15-18) for TNFi. The adjusted HR for drug
discontinuation with TNFi compared with tofacitinib was
1.29 (95% CI: 1.14-1.47) and was 1.09 (95% CI: 0.96—
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1.24) for both non-TNFi bDMARDs and tofacitinib.
Discontinuation was most commonly due to ineffective-
ness with lower rates for tofacitinib (46%) compared with
non-TNFi bDMARDs (50%) and TNFi (57%).%

A retrospective analysis of RA patients (n = 180) in the
Turkish nationwide TURKBIO registry showed that tofaci-
tinib significantly reduced VAS pain scores, DAS28, HAQ
and C-reactive protein (CRP) from baseline to week 60.%°
Tofacitinib persistence rates were 75% at 48 weeks and
48% at 137 weeks. The main reasons for tofacitinib dis-
continuation were ineffectiveness (63%) and AEs (23%). In
a Turkish single centre study (n = 204), tofacitinib reduced
mean = SD DAS28-ESR levels from 4.7 + 1.4 at baseline to
3.6 £ 1.5 at last visit (median 10.2 months); tofacitinib had
a 1-year crude retention rate of 64% and a median duration
of drug retention of 24.8 months.*’

Analysis of the Australian Optimizing Patient out-
comes in Australian RheumatoLogy (OPAL) dataset used
propensity score matching at a ratio of 1:2 to compare with
tofacitinib (n = 650) and bDMARDs (n = 1300).** Similar
DAS remission rates at 18 months were reported for tofa-
citinib (57.8%) and bDMARDs (52.4%) and the propor-
tion of patients achieving CDAI or SDAI remission was
similar with respective rates of 30.9% and 30.5% for
and 29.2% and 29.0% for bDMARD:s.
Median treatment persistence was similar for tofacitinib
(34.2 months; 95% CI: 32.2—not reached) and bDMARDs
(33.8 months; 95% CI: 28.8—40.4).

tofacitinib,

Safety

Results from real-world studies on the safety and toler-
in Table 2.
A prospective, observational study of US Corrona RA

ability of tofacitinib are summarised
registry data evaluated 5-year AE incidence rates in pro-
pensity score trimmed tofacitinib (n = 1117) and
bDMARD (n = 5542) initiators.>> The most common
AEs in an interim analysis (first 6-month observation
period) of a 3-year study post-marketing surveillance of
tofacitinib (n = 3929) in Japan were herpes zoster (3.7%)
and abnormal hepatic function (1.8%). Serious AEs were
reported in 287 patients (7.3%), commonly herpes zoster
(0.6%) and pneumonia/bacterial pneumonia (0.8%).**
A retrospective study of Swiss Cohorts (n = 144) found
a discontinuation rate due to AEs of 23.6% which was
comparable to that reported in the ORAL Sequel LTE
study (25%).'? Gastrointestinal symptoms (12.5%) were
the main reason for stopping treatment in the Swiss

Cohorts.”® A retrospective Turkish single centre study
found that tofacitinib was well tolerated and had
a discontinuation rate due to AEs of 15.0%, most com-
monly due to allergic skin reactions (2.4%). The most
common infectious and laboratory AEs were herpes zoster
(3.9 per 100 patient-years) and ALT elevation (9.7 per 100
patient-years), respectively.®!

Thrombosis/Cardiovascular Disease
(CVD)

Retrospective analysis of the US FORWARD database
spanning 20 years, which included 17,363 RA patients,
compared the CVD risk with biologics and tofacitinib to
csDMARDs.* The study found a significant reduction in
CVD risk with TNFi and abatacept, a non-significant
reduction with tofacitinib and a significant increase with
glucocorticoids. Adjusted HRs for CVD vs ¢csDMARDs
were: TNFi, 0.79 (95% CI: 0.69—0.92), abatacept, 0.53
(95% CI: 0.30-0.92); tofacitinib, 0.33 (95% CI: 0.05-
2.38); rituximab, 0.78 (95% CI: 0.41-1.47); tocilizumab,
1.00 (95% CI: 0.44-2.27); anakinra, 0.87 (95% CI: 0.32—
2.33); and glucocorticoids, 1.15 (95% CI: 1.11-1.20).

In the US Corrona RA registry, incidence rates of
MACE and VTE were comparable for tofacitinib and
bDMARD:s initiators.®> This prospective, observational,
S-year analysis examined data from 1544 initiators of
tofacitinib (2138 patient-years) and 7083 bDMARD
(9905 patient-years) initiators. The adjusted HR for
MACE for both cohorts was 0.60 (95% CI: 0.30-1.18).
Rates of VTE were also similar between tofacitinib and
bDMARD:s.

Analysis of US Marketscan claims databases found
comparable risks for VTE in patients initiating treatment
with tofacitinib (n = 2155) or adalimumab (n = 6022).%
After a median follow-up of 0.5 years, the VTE incidence
rate for tofacitinib was 1.31 per 100 patient-years (95%
CI: 0.80-2.03) and for adalimumab was 0.83 per 100
patient-years (95% CI: 0.60—1.14).%¢

Analysis of US Truven MarketScan (n = 34,074) and
Medicare claims (n = 17,086) databases found no signifi-
cant difference in the risk of VTE between tofacitinib-
treated and TNFi-treated patients.” The crude incidence
rate of VTE in the Truven database for tofacitinib was
0.60 per 100 person-years (95% CI: 0.26—1.19) and for
TNFi was 0.34 (95% CI: 0.27-0.41); in the Medicare
database it was 1.12 (95% CI: 0.45-2.31) and 0.92 (95%
CI: 0.76-1.11), respectively.’’
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Mease et al 2020 reported observational data from the US
Corrona registries (including cardiovascular risk factor strati-
fication), IBM MarketScan research databases and the US
FDA Adverse Event Reporting System (FAERS) database as
well as results from separate RA, psoriasis (PsO) and psoriatic
arthritis (PsA) development programmes for tofacitinib 5 mg
vs 10 mg BID.*® Incidence rates of deep vein thrombosis
(DVT), pulmonary embolism (PE) and arterial thromboembo-
lism (ATE) in the tofacitinib RA, PsO and PsA programmes
were similar across tofacitinib doses, and were generally con-
sistent with the real-world data. In the Corrona RA registry, the
VTE incidence rate for bDMARD initiators was 0.32 per 100
patient-years’ exposure (95% CI: 0.20-0.47) and 0.18 (95%
CI: 0.04-0.51) for tofacitinib initiators. In the MarketScan
databases for RA, incidence rates of VTE were 0.94 (95%
CI: 0.85-1.03) and 1.05 (95% CI: 0.78-1.39), respectively.
Respective incidence rates for ATE were 0.04 (95% CI:
0.03-0.07) and 0.04 (95% CI: 0.00-0.17), respectively.*®

Infections
Retrospective analysis of US MarketScan” databases of
adults with RA previously treated with MTX (n = 21,832)
found similar hospitalised infection rates for tofacitinib +
DMARDs, DMARDs and TNFi + DMARDs.'” Rates of
serious infections were: tofacitinib + DMARDs, 3.67 per
100 patient-years (95% CI: 2.21-5.75); DMARDs, 2.01
(95% CI: 1.65-2.42); and TNFi + DMARDs, 2.16 (95%
CI: 1.98-2.36).
Retrospective of US MarketScan and
Medicare databases of new users of tofacitinib (n =
8030) with or without MTX and glucocorticoids estimated
the herpes zoster infection rate as approximately 4%

per year.”

analysis

Analysis of multiple databases in the US reported that
serious infection risk with tofacitinib was significantly higher
than with etanercept, significantly lower than with inflixi-
mab, non-significantly higher than with abatacept, golimu-
mab and tocilizumab, and similar to adalimumab and
certolizumab.*® Adjusted HRs for serious infection for tofa-
citinib vs bDMARDs were: vs etanercept, 1.41 (95% CI
1.15-1.73); vs infliximab, 0.81 (95% CI: 0.65-1.00) vs aba-
tacept, 1.20 (95% CI: 0.97-1.49); vs golimumab, 1.23 (95%
CI: 0.94-1.62); tocilizumab, 1.17 (95% CI: 0.89-1.53); vs
adalimumab, 1.06 (0.87—-1.30); vs certolizumab pegol, 1.02
(95% CI: 0.80-1.29).

In the US Corrona RA registry, the adjusted HR for
SIEs was 0.99 (95% CI: 0.72—1.36), and tofacitinib initia-
tors had higher rates of herpes zoster compared with

bDMARD initiators for a significantly increased adjusted
HR (2.12; 95% CI: 1.22-3.66).>* All herpes zoster events
with tofacitinib were non-serious. When stratified by age
(<65 vs >65 years), the incidence of serious infections
with tofacitinib vs bDMARDSs was higher in older patients
for both tofacitinib initiators and bDMARD initiators and
similar between tofacitinib and bDMARD initiators for
both age groups.*'

All-case post-marketing surveillance in Japanese
patients with RA treated with tofacitinib reported that
6-month serious infection events occurred in 130 (3.3%)
patients, most commonly herpes zoster (0.6%) and pneu-
monia (0.6%).>

Assessment of the risk for herpes zoster in tofacitinib-
treated RA patients, with or without concomitant metho-
trexate and glucocorticoids, reported an infection rate of
approximately 4% per year.*

Malignancy

The prospective, observational, 5-year analysis of the US
Corrona RA registry examined data from 1999 patients
initiating tofacitinib (4505.62 patient-years) and 6354
initiating a bDMARD (16,670.84 patient-years).*> In the
entire population, HRs were: for total cancer (excluding
NMSC), 1.04 (95% CI: 0.68-1.61); NMSC, 1.02 (95% CI:
0.69-1.50); and death, 1.0 (95% CI: 0.62—1.63).** Similar
rates of all cancers (excluding NMSC), NMSC and death
were seen for tofacitinib and bDMARDs.*

Interim (6-month) post-marketing surveillance of
malignancy in Japanese RA patients treated with tofaciti-
nib reported all-causality malignancy in 25 patients
(0.6%), of which 12 were considered to be treatment-
related.** A total of 21 deaths (0.5%) occurred during the
6-month period, most commonly due to infection (n = 6;
0.15%) and malignancy (n = 5; 0.13%). Over 36 months,
malignancy was reported in 61 patients (4874 patient-
years) with a cumulative incidence rate of 1.25/100
patient-years. Rates of malignancies and death were com-
parable with those in the tofacitinib RA clinical pro-
gramme and no new or unexpected safety risks were
identified.

A meta-analysis of observational studies assessed the
risk of malignancy with non-TNFi biologic or tofacitinib
therapy in RA.* The analysis, including 10 studies and
involving 42,168 patients and >87,622 patient-years of
exposure to non-TNFi biologics, included 2221 patients
with >4506 patient-years of exposure to tofacitinib. There
was no increased risk of developing cancer overall or in
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specific cancer types in RA patients receiving tofacitinib
compared with those receiving csDMARDs or TNFi.

Discussion

Drug retention rates may differ markedly between differ-
ent bDMARDs.***® Several factors affecting bDMARD
drug retention rates have been reported, although some
appear to be drug- or drug class-specific. For tofacitinib,
bDMARD-naivity (compared with prior bDMARD experi-
ence), older age (=56 vs <45 years) and longer time since
diagnosis (15-19 vs <5 years) significantly increased the
likelihood of drug retention in a study from Canada,*® but
these findings wait further confirmation. Future real-world
studies may delineate other predictors of tofacitinib drug
retention.

Discontinuation rates due to ineffectiveness were
slightly lower with tofacitinib (46%) than non-TNFi
bDMARDSs (50%) and TNFi (57%), but rates due to intol-
erance or AEs were comparatively higher with tofacitinib:
30% versus 22% and 19%, respectively. In these analyses
of Swiss Registry data, median drug maintenance was
longer for tofacitinib (25 months), than non-TNFi
bDMARDs (19 months) and TNFi (17 months).> In con-
trast, a retrospective, non-interventional cohort analysis of
the Australian OPAL dataset (derived from 42 rheumatol-
ogy clinics in Australia, collecting information from indi-
vidual clinicians’ servers during routine clinical
consultations) reported similar median treatment persis-
tence of approximately 34 months for tofacitinib compared
with bDMARDs.>* A previous review of real-world stu-
dies (up to mid-2018) found that treatment persistence and
adherence to tofacitinib was good overall and similar to
those seen for bDMARDs.'® RA patients initiating tofaci-
tinib usually had longer disease duration and had been
exposed to longer bDMARDs than patients initiating
a bDMARD. Real-world data demonstrate the value of
monotherapy with tofacitinib, showing the drug retention
rate is not affected when in association with MTX, differ-
ently than bDMARDs,”? and the effectiveness of tofaciti-
nib as monotherapy appears similar to tofacitinib in
combination therapy, in contrast to anti-TNF agents.'®

There is growing evidence of the safety of JAK inhi-
bitors in patients with RA.** Evaluation of the risks of
relatively rare serious AEs such as VTE, gastrointestinal
perforation and interstitial lung disease in clinical practice
requires the accumulation of cases with these events.
Continuous pharmacovigilance activity is essential to

establish the safety of JAK inhibitors in patients with RA
and other rheumatic diseases.*’

Patients with RA have increased risk of CVD.
Observational studies suggest that in the general population
and non-RA controls, there are 0.1-0.4 thromboembolic
events per 100 patient-years. In RA, thromboembolic risks
increase to 0.3-0.7 per 100 patient-years.’®' Interestingly,
a recent meta-analysis of patients with immune-mediated
13,611) enrolled in RCTs
(n = 29) found that tofacitinib had analogous rates of all
cardiovascular events (odds ratio [OR] = 1.07, 95% CIL:
0.49-2.34), MACE (OR = 1.54, 95% CI: 0.42-5.59) and all-
cause mortality (OR = 1.13, 95% CI: 0.26-4.95) compared
with placebo, but a decreased rate of VTEs (OR = 0.03, 95%
CI: 0.00-0.21).°% Similarly, a meta-analysis of patients with

inflammatory diseases (n =

immune-mediated inflammatory diseases enrolled in RCTs (n
= 42) reported no increased risk of VTE for JAK inhibitors as
a group (6542 patient exposure years) compared with placebo
(1578 patient exposure years).>> Data pooled from six phase 3
and two long-term extension studies of tofacitinib in RA
patients over 7 years, identified 52 MACE occurring in 4076
patients during 12,873 patient-years of exposure for an inci-
dence rate of 0.4 per 100 patient-years.”® Additionally,
a systematic literature review on 33 clinical trials, 39 prospec-
tive and 18 retrospective real-world studies, concluded that
there were no indications of a significant increase in adverse
cardiovascular events for bDMARDs and tofacitinib in
patients with rheumatic diseases.>

Importantly, data from a recently completed large ran-
domized prospective post-authorization safety study com-
paring tofacitinib with anti-TNF therapy in patients with
RA who were aged >50 years and had >1 additional CV
risk factor showed an increased rate for tofacitinib relative
to anti-TNF therapy regarding venous thromboembolic
(VTE)
events.’®>’ Given that the underlying mechanism(s) for

events and major adverse cardiovascular
these adverse events remain unknown, the effect of JAK
inhibitors on CVD risk requires further research.

The utility of real-world evidence for informing health-
care policymakers when making appropriate decisions
about treatment pathways has been recognised.’® This
review of tofacitinib considering recent real-world evi-
dence provides an update from a previous review which
included studies up to mid-2018.'® These retrospective and
prospective observational studies have demonstrated the
effectiveness of tofacitinib and reinforce data from the
pivotal clinical trial programme. Treatment persistence

was generally comparable to that of bDMARDs, and the
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safety findings in these observational studies were consis-
tent with the known safety profile of the approved dose of
5 mg BID.
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