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BEGRIFFLICHKEITEN

EULAR recommendations for the management of rheumatoid arthritis : 2016 update

« ¢csDMARD: conventional synthetic DMARD
- methotrexate, leflunomide, sulfasalazine, hydroxychloroquine

« bDMARD: biological DMARD
- TNF-inhibitors (adalimumab, certolizumab pegol, etanercept, golimumab,
infliximab)
- interleukin 6 antagonist (tocilizumab)
- anti-CD28 = T-cell co-stimulation blockade (abatacept)
- anti-B cell = B-cell depletion (rituximab)
- clazakizumab, sarilumab and sirukumab
- Interleukin 12/23 inhibitor (ustekinumab)

« bsDMARD: biosimilar DMARD

 tsDMARD: targeted synthetic DMARD
- Janus kinase inhibitors (tofacitinib, baricitinib)
- Phosphodiesterase-4 inhibition (premilast)

Rot: analysiert in ,Risk of serious infection in biological treatment of patients
with rheumatoid arthritis: a systematic review and meta-analysis® Lancet 2015; 386: 258—65

Smolen JS, et al. Ann Rheum Dis 2017;0:1-18.
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Infektionsrisiko erhoht durch Steroide

Table 39. Infection in patients with rheumatoid arthritis treated with corticosteroids
Study Design
N

Study Quality
Study Duration Population Drug Results Rating
‘Bematsk]y et Nested case- RA pts Glucocorticoids  The risk for all infections Fair
al., 2007%% control registered in requiring hospitalization was
23733 claims ) most elevated with
b databases in glucocorticoid agents (RR, 2.6;
Upto23years Quebec 95% Cl, 2.3 to 2.9); Similar
effects were seen with
pneumonia as the outcome
(RR, 2.1; 95% CI, 2.4 to 3.1).
*Brassard et Retrospective RA pts from Several oral Adjusted rate ratio of developing Fair
al., 20062 cohort study PharMetrics DMARDs, TB with corticosteroids: 1.7
112.300 data (U.S.) biologic (95% ClI, 1.3 t0 2.2).
' DMARDs,
Up to 5 years corticosteroids
Doran et al Retrospective RA patients Several oral In patients hospitalized for Fair
20022 cohort DMARDs, infection, corticosteroid use
corticosteroids increased risk (HR, 1.56; 95%
609 Cl, 1.20 to 2.04)
39 years
*Lacaille et al., Retrospective Pts with RA Oral DMARDs, Adjusted Rate Ratio for serious Fair
2008 cohort from British corticosteroids  infections:
27710 Columbia, DMARDs+corticosteroids:1.63
’ Canada (95% Cl, 1.5t0 1.77);
162,720 corticosteroids alone: 1.9 (95%
person years Cl, 1.75 to 2.05)
*Greenberg et  Prospective Pts with RA MTX, oral Adjusted incidence rate ratio of ~ Fair
al., 20102 cohort enrolled inthe  DMARDs, anti-  infection and opportunistic
Consortium of ~ TNF agents, infection for PRED compared
CORRONA 7,971 Rheumatology = PRED with oral DMARDSs, respectively:
15,047 person-  Researchers of IRR 1.05 (0.97-1.15, P=0.251);
years North America IRR 1.63 (1.20-2.21, P=0.002)
SQOQSONA) PRED above 10 mg daily

associated with risk of infection
(IRR 1.30, 95% 1.11-1.53,

P=0.001)
*Schneeweiss  Retrospective Medicare Glucocorticoids ~ Compared with MTX use, Fair
etal., 20077 cohort beneficiaries glucocorticoid use associated
15.597 ages 65 and with serious bacterial infections
’ older with RA (RR, 2.25; 95% CI, 1.57 to 3.22)
Up to 8 years
*Smit;t’en etal., Retrospective RA pts from Corticosteroids ~ Oral corticosteroid use Good
2008>% cohort PharMetrics increased risk of hospitalized
24 530 data (U.S.) infection (RR, 1.92; 95% Cl,
’ 1.67 to 2.21). Risk increased
26.6 months with dose.
*Smitten et al.,  Retrospective RA pts from Corticosteroids  Risk of herpes zoster infection Fair
20077 cohort PM database with corticosteroids only:
. . 0,
12,272 (PM) and UK GPRD gPévé OR, 2.51; 95% Cl, 2.05 to
38,621 GPRD: 1.46; 95% CI, 1.24 to
(GPRD) 1.70)
12.3t038.8
months
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Infektionsrisiko erhoht durch csDMARDs

Table 44. Infection in patients with rheumatoid arthritis treated with oral DMARDs (continued)

Table 44. Infection in patients with rheumatoid arthritis treated with oral DMARDs

Study Design
N

Study Design
N

Study Quality Study Quality
Study Duration Population Drug Results Rating Study Duration Population Drug Results Rating
*Bematsky Nested case-control RA pts Oral DMARDs Relative risk for infections Fair *McDonald Retrospective cohort Pts with RA in  Traditional No increased risk of infection with Fair
et aI.,’18 23733 reg»istered in including: MTX, requiring hospitalization: MTX etal, the Veterans DMARDs oral DMARDs; SSZ associated
20077 ’ claims LEF,HCQ,SSZ  1.10(95% Cl, 0.98 to 1.23); all 2009%* 20,357 Affairs health with a lower risk of herpes zoster
Up to 23 years databases in other DMARDs (includes LEF, 7 years care system infection (HR, 0.44; 95% CI, 0.21
Quebec $SZ) 0.99 (95% CI, 0.84 to 0 0.91) ’ ’
1.16); Antimalarial (includes
HCQ) 1.06 (95% CI, 0.92 to *Smitten et  Retrospective cohort Pts with RA MTX, LEF, HCQ, MTX and HCQ decreased risk of Good
1.22) al., 2008™% - from U.S. ssz hospitalized infection (RR, 0.81;
*Brassard et Retrospective cohort RA pts from Traditional Rate ratio of TB associated with  Fair ’ PharMetrics %ZA’ Cl, 070 to 0’93_’ RR, 0.74;
al., 20097 study Quebec DMARDSs including any DMARD use: 3.0 (95% CI, 26.6 months data 95% Cl, 0.62 to 0.89;
24 282 MTX and LEF, 16105.8). respectively).
! corticosteroids *Smitten et  Retrospective Pts with RA the Corticosteroids, Risk of herpes zoster infection Fair
1980-2003 for cohort al, 2007***  cohort PM database traditional with traditional DMARDs alone
and 1992-2003 for and UK GPRD DMARDs, biologic (PM: OR,1.37; 95% CI, 1.18 to
TB incidence rates 12,272 (PM) DMARDs 1.59: GPRD, 1.27: 95% CI, 1.10
*Brassard et Retrospective cohort RA pts from Several oral Adjusted rate ratio of developing Fair 38,621 (GPRD) to 1.48)
al,, 2006 study the DMARDs, biologic  TB with use of traditional 12.3 to 38.8 months
i - 0/
112,300 P e R e ?';";\RDS' 1.2(95%Cl, 1.0t Wolfe etal, Prospective cohort RA diagnosis PRED, LEF, SSZ, Risk for hospitalization for Fair
-2)- 237 o 0
Up to 5 years database 2006 16.788 MTX, ETA, INF, pneumonia: PRED HR, 1.7 (95%
’ ADA Cl, 1.5t0 2.1), LEF HR, 1.3 (95%
Cannon et  Retrospective cohort RA pts LEF, MTX, other Respiratory infection: Fair 3.5 years Cl, 1.0 to 1.5). No significant
al., 2004%* DMARD LEF 20/1,000 PY, differences for SSZ, MTX
40,594 MTX 38.9/1,000 PY . -
. o y * New study added since last review.
Other 36.9/1,000 PY ] . . . o
2 years (claims ! ADA = adalimumab; AERS = adverse events reporting system; CI = confidence interval, DMARD = disease-modifying
database) antirheumatic drug; ETA = etanercept; GI = gastrointestinal; GPRD = General Practict Research Database; HCQ =
Doran et al., Retrospective cohort RA pts Several oral Compared with oral DMARDs, Fair hydroxychloroquine; HR = hazard ratio; INF = infliximab; LEF = leflunomide; MTX = methotrexate; N/A = not applicable; NR
2002*® 609 DMARDs, corticosteroids increased risk of = not reported; OR = odds ratio; PM = PharMetrics; PNL = prednisolone; PRED = prednisone; Pts = patients; PY = person years;
corticosteroids hospitalized infection (HR, 1.56; RA = rheumatoid arthritis; RR = rate ratio; SSZ = sulfasalazine; TB = tuberculosis
39 years 95% CI, 1.20 to 2.04)
*Greenberg Prospective cohort Pts with RA MTX, oral Adjusted incidence rate ratio Fair
etal, enrolled inthe DMARDSs, anti-TNF (IRR) for infections: MTX (IRR,
20102 7,971 Consortium of ~agents, PRED 1.30; 95% Cl, 1.12 to 1.50,
CORRONA 15,047 patient years gziggggfng P<0.001)
North America Adjusted incidence rate ratio
(CORRONA) _(IRR)_for opportunistic
registry infections: MTX (IRR, 0.93; 95%
Cl, 0.54 to 1.60, P=0.781)
*Grijalva et Prospective cohort ~ Tennesee MTX, LEF, SSZ, Compared with MTX; LEF, SSZ Good
al., 2010%* 28.906 Medicaid- HCQ, biologic or HCQ did not increase risks of
’ enrolled RA pts DMARDs, hospitalizations due to
3 years initiating glucocorticoids pneumonia or serious infections
DMARD use
*Lacaille et Retrospective cohort Pts with RA Oral DMARDs, Adjusted rate ratio for serious Fair
al., 2008* 27710 from British corticosteroids infections:
’ Columbia, DMARDs+corticosteroids:1.63
162,720 person Canada (95% CI, 1.5 to 1.77); DMARDs
years alone: 0.92 (95% Cl, 0.85 to 1.0)
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Infektionsrisiko erhoht durch ,,Biologika

Table 52. Infections in patients with rheumatold arthritis and treated with DMARDS Table 52. Infections artheitss Table 52. Infections in patients reheitis and blologic DMARDs.
Study Design S Jeontinued
N Quality ‘Study Design
Study Duration Study Population _ Drug Results Rating Quaity N Quanty
“AcoosoRuz Mati-analyss Pl with RA ADAETA, INF_ Retative fisk of ifochons  Good r— = Study —— Study Population __Drug — Rating
etol 2006 3 rod with Confrol group: wos 52 a0 37 pee HOBUYS Gomaz-Reno  Ratiospective  Pts with RA in dady ETAINF  Faghee risk of TB for ETA and  Faur
,nﬂ"u’ ADA (RR, 1.1, 95% C1,09% 10 previows of cuveet 0 the REX+MIX and MTX oo, 2003% codortstudy  chrical caro n Spain INF han oral DMARDS
onts 1.2), ETA (RR, 10.95% C1, REFLEXTned e ostmert we ot WO, senpecively 1,560
St bearst 6 months 0.9% 10]. INF (RR, 12, 96% TNF agues 5
AZRALAE] Combowtal, RCY Actve RA dosgrte. ETA 882 Suyrecantly mom sdectons in Fee 1.1 yeers
Aslknﬂﬂ‘ Retrospective Pts with RA in dasty ETA ourfold ncroase of sk for Good 2006/ 200 S57 tuatrct ETAsSSZ ETA and ETA*SSZ than n 'Glm)‘ Prosgmctve Pts with RA envolied n - MTX, oral NCHECH tale tato. Faur
20057 cohort shudy chnical caro thlAmmrm SEZgoup (47T% v3. 31% vi. al, 2010° catont the Comsortium of DMARDs,  (IRR) for idactons vnr
@ Swodin with correantonal DMAR Up 1o 2 years 135, P<0.05) 1 6 menie Rhoumansiogy ObTNF  agonts compared with
e w2 yoers CORRONA 7971 Rosemchors of Norh  agents, DMARDS (RR, 152, DS\CI
467 770 prescn- Rl - Amenca (CORRONA)  PRED
o T — T 5,047 parson 13010178, P-oaon.‘m
cohrtshaly  alwpeUS heath  schs Eactensl infocton for Bose band Sppartunist inecions
P ETA, 8¢ Pts troolod wth INF or ETA  Faur caee cozeraatn artagonats  tecanany TN -alpte 1.67, 95% C1, 09510254
o, 200" cohosudy  orthotis in dady chescal ar0 maro Mty 1o develop s was 1 54 (95% C1, P=00TT)
caro, US SyMpAomatic CocOdRMyCoss Up 1o 67 morths. 1.32 1.2 83) compared wih
s “Gryaiva ot ol . Retrospective Tennesoo Modcad. MTX LEF, ‘Compared with MTX tiologre ~ Good
than pts on synihetc Mxomr: 2010% conert envoled RA pts. SSZ.MCG,  DMARDS increased sk of
3 yours. DMARDS ETA 161,95% CL (07510 28008 Intisting DMARD use  biologe e to
RA pts A-TNFS (00t No statistical assocition Fair I4T)INF 240, BN CL (12D ' OIR, 1.31600% C1,
o, 207" convol chaams dotateses in ). ol betwesns 8nb-TNF use and LI Up to 180 days (ADA.ETA,  0.78 10 2.19) or seriows
R Quetec e ol mfocsons recuanng e Drowder  Remospaciive A pls et waro TNF- THF -ophe o For o *m::sﬂ:;&;“J”MCI
corticostarcds. hospasization (RR. 19, 95% o, 207 cohert ol aetyorest naive aA0GLS A TNES 1k @5s0enod wih
Up 10 23 yoars. CLOTWSY) 1219 1k of surgcal e Wd Case-control Pts with RA that ETN, INF mmaumm Fou
“Bematsky ol Muoto-onalysis  Studies est Bolopc DMARD use For 1 your folowe " contrnd ant o200 128 Mokt sum "mm('m“ 2',:,
o, 20107 7 o Oveenl fisk of sonows. DMARD use  incroased nisk of senous. TNFs compuod with patierss mcnz:-»mu
Judies infoction INRAPEs V5. 00 use [ Sl iy vt
SEMESHIS nsatng 1.37,96% C1. 11810 1.60) INF tostmont (OR. 112
chams of ’S\Cl 1.4 % 90) K~=.'Id Database P1s reatnd wih INF INF mmmmm Four
Dovneta,  Prospectve  Phowil actve RA ADAETA. o atkeuncrs among b TNF Fae 2001 onelysis inZiakon of INF Westmnt
2000 cohortstady  Gospele MTX bostment  INF dugs for sk of sencus. 70 cases of T8
Bongartz etal. Mety-onalysss  Plswith active RA  ADA. INF ‘Stanshcally sgnficanty hgher Fox sars Svin sk fox
20067 o1 despro MTX fisk of senous Kkecions for e — o NAAERS dati
treatmant ADA and INF compared 1122094 yours el “Koystona et RCT Pt wth RA that cmaronce of saeos o
31012 meests Placebo (3.6% v. 1.7%; OR, “Duwn ot ol Plswi RAfom B0 ADA ETA,  Adusied incdence rote rato of Fox ol 2006 rocnived MTX for 26 cypmx et was.
20:95%CL13103.1) e cohertstady  Bemsh Sockty b INF va ceal T8 carses compared wih ETA RAPID-1 Tasl %02 menths pror 10 basesne Vetind i CTZ ot ot on
“Brassordel  Retrospocive  RApiswilh 21 clum  Several oral  Adusted fato rabo of Far bsaa nne prosswmre Loy gl Ao At 52 wooks. MTX akne
o, 2006 cohort foranbRAGUGS I DMARDS, T TM5parson.  Foosierd d & ADAE2 (14924
N US. detabase ANK_ETA, Bokogic DMARDS 15 (95% {OMARD Leoetal Database P1s treated wih ETA ETA INF infectons may  Faw
112,300 N ClL11810) J analysis a0d INF e 0 san0us comphcaon of
; trestment wih ons- TNF ageets;
Upto 5 years conticostarcids INF:1.6 (95% C1, 1082 6) 34.025 person- 10 cases of hsto-
ETA1.2 (9% C1L0910 18) yoors (un TNE P 6 o N o o er ot o
ANK 1.3 (95% C1L08% 21) ] n pts on
’(‘ﬂﬂ“ ADA, ETA, Fow NA, AERS dats
o, whetsiedy Sk Suckely or e e o Motoonolysis  RA pts on ans- TNF AnAuA Ant- TNF treatmen did not Four
SRR 1530 - o Cotoges Chott 12U CL L1 1.5). ol 2009 thorapy Increaso sonous mfocton (OR,
3.9 yours (art- ! ! ’:vmumm.‘ ;Wm 121,004 0000 1.03)
™ betwoen ADA, ETA, and INF
26 Avweagn 08
(DMARD cohort) yours
Table 52. Infections in patients with rheumatoid arthritis and treated with biologic DMARDs Table 52. infections in pat arthritis biologic DMARDs
Jeontinued) continued)
‘Study Design ‘Study Design
N Quality N Quality
Study Ouration Study Population _ Drug Results. Rating Study Duration Study Population __ Drug Results Rating
U Sia Prospechvs Pl wih A Galy  AKAETA  Fuer ek cniociors b For unolal, Rovomecive  Plswih RANOm®o  ANKETA. Rk of erpes doskr nlocton  Fo
087 whortstudy  cmcal core in AKA, ETA, INF compared with 07" cohont Phactlotics PM) e
Germany DMARDS ‘2212‘m, database and UK PM OR154,95% CL 10400
1529 38,621 (GPRD) Genoral Practice 22
10 12 months ! iy
Yo 230388 (GPRD)
“Mighare ot al . Retrospective Pts 65 yoars old or ETA ADA, Indoction rate: ETN 18 51%, For months.
009" cohort more with RA, PsA, or  INF ADA 2051%. INF 15.55% “Semoke ot &, RCT Pts wih RA wih prce  MTX, Suenus wliction ocoured mor Fax
138 with RA Ankylosing Spondytiis 2000" " MTX use for 26 mons CTZWMTX  frequently o CTZ pts vs. pts
RAPID 2 sty ©1% troated wit MTX monothesagy
Followup not 24 wooks.
spoctiod
St Caretal. RCT Early, sggressve RA.  MTX, INF+ Sgniicanty more pabents in  Fair
wﬂl’ Dotabase Pts trested with ETA  ETA Medan rierval For 1040 MTX-naeve MTX he INF+MTX Ban n B MTX
2004 anavysis. dase and dugnoses of TB was ASPIRE stuzy Y 0r0up b o B oo
11.5 months 54 weeks San0us mfoction (5.3 s 2.1%
25 coses of T8 P08
NA, AERS dota 'S.M'E‘ Prospectve RA pts intiating ADA_ETA, Adusted HR for Herpes Zoster. Good
“Sobotetol, Meloanalss  RApatentsrocening ABA ANK,  No ncrease in nisk For ¢, 20007 cohont Siclogic Ll M eatt- THF:
3 " hategry o swichng 1o MR 163, 05% C1LO9T 1o
12RCTs OA AN orRTX  RTX proveompry L+ bbbl g 500 ancmer DMARD 274)
sonous 9 1 36 monms ADA of INF (R, 182, 96% CI
10510 315) ETA R 1.3,
Sabotetal,  Casesems  Pis with defecert ADAETA. Rotes of seeruns wectons m  For 95% C1LO T3 10255)
2067 09 fheumatic diseases.  INF day practico wore highor than Wols etol.  Dotsbase P bostod WINETA  ETAINF  Pts on INF hod o highe rute of For
primery care-besed ones reported in efficacy trieks 2006 anslyse. and INF ‘granuiomatous nfoctions than
L] oot - pls on ETA
canes of
RCT Pts with RA. ABA SMTX, Senous NCtons wore. For
o watment wih MTX.  INF sMTX.  19porticd more with INF (8 5%) wtoctioes
.. ont-TNF thecspy narve MTX than ABA (1.9%) s
W ol s with RA with ADAETA.  Efiect astmate of F
“Schemewniss Recapecive | Medkars bonaliciws TNF-kha  Comparod wit MTX use, TNF- For 2100 et oot 8 awh
wtal, 2007 cohort 8905 €5 and okder with apha 4k Ot INCIRSH fisk 21 stodes WX
15,507 (ADA ETA,  senous bactenal nfechons (RR, 0,503 patients
. INF) 1.04,95% C1, 0630 1.72) Bweoks 03 (009, 95%C1, 0.54 1 1.48,
Up 10 8 yoars yoors P 66), INF {0 96, 359G,
0.39 1o 2 38, P=0 93)
Sifman et ol Detabase Pistrested wih ETA  ETA.INF  Pis on INF hod o higher rolo of Far
2000 anolyss and INF than pts on ETA Wosthovens et RCT Pts wih octive RA INFOMTX,  Risk of sonows infectons was  Good
o, 2006 1084 despe MTX treatment MTX e Placebo and 3
15 cases of START study mokg nfkmab. 10 Mm%y
Iistenia nfecson 22 wooks. fcemat led 10 ncressed 13k
NA AERS dotn o
» Wotte ot al Prospectve Prs with RA n dasty. INF_ onol ™ Fox
'Smiten otal, Retrospoctve "““"‘“""’"“S ;“’:.‘;" W"f,&‘:"mm Good 2004% oohort study wih cinkcalcare US.  DMARDS troated wih INF than wih cesl
ntocton (RR, 121, 95% CI, o cortiet
50 10210 143) 17242
26,6 montns 3 yours
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Infekt-Risiko: Biologika > csDMARD (und dosisabhangig)

Risk of serious infection in biological treatment of patients with rheumatoid arthritis: a
systematic review and meta-analysis (2015)

Standard-dose biological drug with orwithout traditional DMARD
Combined population -
MTX naive ——
MTX experienced ——
TNF experienced —
High-dose biological drugwith or without traditional DMARD
Combined population ——
MTX naive T—
MTX experienced ——
TNF experienced — T
Combination biological drug with or without traditional DMARD
Combined population - e
MTX naive
MTX experienced
TNF experienced o
T T T
0-01 01 1 10
<+— —>

Decreased risk with biological drug
with orwithout traditional DMARD

Increased risk with biological drug
with orwithout traditional DMARD

1
100

1.31 (1.09-1-58)
1.08 (075-153)
1-48 (1-17-1.90)
117 (0-65-2-18)

1.90 (1-50-2-39)
173 (0-89-3.52)
2.07 (1:57-274)
1.53 (0-68-3-51)

4-14 (1-87-9-05)
Nodata

&—» 6952 (2-89-580200)

3.08 (1-09-851)

Compared with traditional DMARDSs, standard-dose biological drugs (OR 1.31,
95% credible interval [Crl] 1.09—-1.58) and high-dose biological drugs (1.90,
1.50-2.39) were associated with an increased risk of serious infections ...

Jasvinder A Singh et al. Lancet 2015; 386: 258—65



Infekt-Risiko: Inflix > Ada = Ritux >Aba (und altersabhangig)

Risk of Hospitalized Bacterial Infections Associated with Biologic Treatment Among U.S. Veterans
with Rheumatoid Arthritis

Infection-Related Risk Factor | Hazard Ratio (95% CI)
Medication Exposure[(reﬁ:rMTraept)]

Adalimumab | 14(09-22)

Abatacept | 1.1(0.6-2.1)

Rituximab | 1405-26)
Age Group (years{(referent to <50) ] |

50=<70 28(14-54)

Arthritis Care Res (Hoboken). Author manuscript; available in PMC 2016 October 12.



Infekt-Risiko: Inflix > Ada > Eta

Infections With Biologics in Rheumatoid Arthritis and Related Conditions: a Scoping Review of
Serious or Hospitalized Infections in Observational Studies

Table 5  Results of the Cox proportional hazard model of the risk of
serious infection using data from van Dartel et al. [20]

Hazard ratio 95 % C1

Etanercept Reference

Adalimumab 1.83 1.49-2.26
Infliximab 2.04 1.62-2.58
Age 1.04 1.02-1.04
DAS28 (time-dependent) 1.21 1.13-1.29
Year of starting anti-TNF therapy 0.99 0.95-1.03
Comorbidities 1.73 1.40-2.13

Age, year of starting anti-TNF therapy and comorbidities were measured
at baseline and were considered as confounders

Adapted from Table 2 of van Dartel et al. [20] with permission from BMJ
Publishing Group Ltd

DAS28 disease activity score of 28 joints, measured over time (time-
dependent), TNF tumor necrosis factor

Curr Rheumatol Rep (2016) 18: 61



Infekt-Risiko: Inflix > Certo > andere Biologika
Risk of Subsequent Infection Among Patients Receiving TNF Inhibitors and Other Disease-

Modifying Antirheumatic Drugs

Table 3. Multivariable analysis of the risk of infection, using the

full model*

No current systemic treatment

Current treatment
Nonbiologic DMARD only
Etanercept + nonbiologic DMARD
Etanercept only
Adalimumab + nonbiologic DMARD
Adalimumab only
Certolizumab + nonbiologic DMARD
Certolizumab only
Golimumab + nonbiologic DMARD
Golimumab only
Infliximab + nonbiologic DMARD
Infliximab only
Abatacept + nonbiologic DMARD
Abatacept only
Rituximab + nonbiologic DMARD
Rituximab only
Tocilizumab + nonbiologic DMARD
Tocilizumab only
Ustekinumab

0.74 (0.67-0.82)

Reference
0.84 (0.73-0.97)
0.92 (0.81-1.04)
0.91 (0.78-106)
0.93 (0.80-1.09)
1.41 (0.85-2.36)
1.01 (0.52-1.96)
0.85 (0.50-1.44)
0.68 (0.34-1.36)
0.86 (0.73-1.01)
1.11 (0.93-1.32)
0.92 (0.71-1.18)
0.85 (0.62-1.17)
1.00 (0.72-1.39)
0.64 (0.39-1.05)
0.41 (0.17-0.99)
0.74 (0.33-1.66)
0.48 (0.24-0.98)

Neil A. Accortt et al. ARTHRITIS & RHEUMATOLOGY, Vol. 68, No. 1, January 2016, pp 67—76



Infekt-Risiko: Rituxi > Inflix > andere Biologika
Comparative Risk of Hospitalized Infection Associated With Biologic Agents in RA Patients Enrolled

in Medicare
15+
10 4
2
T
(o]
o
[
n' .....
5o
Abatacept “ooe . Adalimumab
sewe s Certolizumab @ —coo=—eee - Etanercept
--------- Golimumab - — |Infliximab
04 Rituximab e w we Tocilizumab
|4 | | 4 ] | 1 | ) L
0 52 104 156 208 260 312 364
Number of days after the follow-up start date
Figure 2.

Cumulative inadence of hospitalized infection during 1-year followup, according to biologic agent

Huifeng Yun et al. ARTHRITIS & RHEUMATOLOGY Vol. 68, No. 1, January 2016, pp 56—66



Infekt-Risiko: hoch bei > 7,5 mg/d Pred und bei COPD

Risk of Hospitalized Bacterial Infections Associated with Biologic Treatment Among U.S. Veterans
with Rheumatoid Arthritis

Infection-Related Risk Factor | Hazard Ratio (95% CI)

Body Mass Index I
BMI (<20) (referent to 20-25) I 1.9 (0.9-3.8)
BMI (>25) (referent to 20-25) I 0.8 (0.6-1.1)
Prednisone-equivalent steroid dose (referent to no use) I
1 - 7.5 mg/day | 1.3(0.9-1.9)
> 7.5mg/day 1.8 (1.3-2.6)

Arthritis Care Res (Hoboken). Author manuscript; available in PMC 2016 October 12.



Infekt-Risiko: geringer bei Pat. mit Psoriasis 0. AS
Risk of Subsequent Infection Among Patients Receiving TNF Inhibitors and Other Disease-

Modifying Antirheumatic Drugs

Rheumatoid arthritis diagnosis
Psoriasis diagnosis

Psoriatic arthritis diagnosis
Ankylosing spondylitis diagnosis
Diabetes diagnosis

COPD diagnosis

Chronic liver disease diagnosis
Ulcer diagnosis

Baseline medical device use
Baseline corticosteroid use

Neil A. Accortt et al. ARTHRITIS & RHEUMATOLOGY, Vol. 68, No. 1, January 2016, pp 67—76

1.22 (1.07-1.38)
1.03 (0.92-1.16)
0.91 (0.81-1.01)
1.11 (0.96-1.28)
1.27 (1.19-1.36)
1.37 (1.28-1.47)
1.12 (0.94-1.34)
1.68 (1.36-2.07)
1.05 (0.96-1.16)
1.26 (1.19-1.34)



Infekte unter Biologika: Pneumonie > HWI > Sepsis > Haut
Comparative Risk of Hospitalized Infection Associated With Biologic Agents in RA Patients Enrolled
in Medicare

Table 3. Type of infection, number of hospitalized infections, and mortality associated with different biologic agents®

Adalimumab Certolizumab Etanercept Golimumab Infliamab Rituximab Tocillzumab Abatacept

Total no. of infections? 397 116 336 9 472 643 134 926
Septicemia/bacteremia 15.6 19.8 18.8 152 16.7 17.3 18.7 154
Pneumonia/upper respiratory 31.7 30.2 313 323 352 35.9 321 29.9
tract infection
Skin and soft tissue infection 129 10.3 119 9.1 10.8 10.9 13.4 12.9
Genitourinary tract infection 26.5 293 26.2 354 244 21.8 224 28.8
Other 105 8.8 10.2 12.6 10.7 11.7 12.7 129
Length of hospital stay for 89+104 108+138 106*120 95*178 1L1x159 91=*91 100131 92=*113

serious infection,
mean * SD days

Mortality during or within 30 53 7.8 45 4.0 5.1 45 5.9 5.7
days after hospitalization

* Except where indicated otherwise, values are the percent.
T The total number of infections is greater than the total number of outcome events shown in Table 2, because patients can experience multiple
types of infection during a single hospitalization.

Huifeng Yun et al. ARTHRITIS & RHEUMATOLOGY Vol. 68, No. 1, January 2016, pp 56—66



Infekte unter Biologika: Pneumonie > HWI > Sepsis > Haut
Infections With Biologics in Rheumatoid Arthritis and Related Conditions: a Scoping Review of
Serious or Hospitalized Infections in Observational Studies

Table 2 Incidence rates of hospitalized and serious infections (per
100,000 person-years) (number of cases are shown in parentheses) with
data from Smitten et al. [17]

Hospitalized infection Non-RA" RA
Incidence rates/100,000 (# cases)

Overall 1679.6 (11,977) 3864.3 (1993)
Pneumonia 362.4 (2261) 841.5 (434)
Urinary tract 258.2 (1574) 484.7 (250)
Skin 171.9 (1348) 498.3 (257)
Sepsis 153.1 (972) 383.9 (198)
Opportunistic” 23.02 (132) 65.92 (34)
Tuberculosis 9.48 (49) 21.33 (11)
Serious® 3597.6 (26,523) 6028.3 (3010)

Curr Rheumatol Rep (2016) 18: 61



Infekte unter Biologika: Pneumonie > HWI > Sepsis > Haut
Infections With Biologics in Rheumatoid Arthritis and Related Conditions: a Scoping Review of

Table 1  Objectively confirmed infections in 609 rheumatoid arthritis (RA) and 609 non-RA subjects” with data from Doran et al. [16]

Serious or Hospitalized Infections in Observational Studies

Patients, no.

Infections, no.

Incidence/100 person-years

Infection type RA Non-RA RA Non-RA RA Non-RA Rate ratio® 95 % CI°
Total 389 343 1481 1137 19.64 12.87 1.53 1.41-1.65
Bacteremia/septicemia 53 39 60 47 0.78 0.51 1.50 1.10-2.08
Septic arthritis 22 2 31 2 0.40 0.02 14.89 6.12-73.7
Osteomyelitis 11 1 13 1 0.17 0.01 10.63 3.39-126.8
Pneumonia 179 135 311 218 4.02 2.39 1.68 1.46-1.95
Lower respiratory tract 52 35 83 52 1.07 0.57 1.88 1.41-2.53
Urinary tract infections 234 224 658 662 8.72 7.49 1.16 1.05-1.30
Urosepsis/pyelonephritis 28 29 38 40 0.49 0.44 1.12 0.77-1.63
Skin/soft tissue 132 59 231 83 2.99 0.91 3.28 2.67-4.07
Gastroenteritis 8 7 10 0.13 0.09 1.46 0.68-3.28
Intra-abdominal 17 7 17 7 0.22 0.08 2.76 1.39-6.22
Other 23 15 29 17 0.38 0.19 1.99 1.22-3.36

Curr Rheumatol Rep (2016) 18: 61



Opportunistische Infekte unter Biologika
Opportunistic infections and biologic therapies in immune-mediated inflammatory diseases
(level of evidence [-V)

Evidence BACTERIA VIRUS
level

I  Tuberculosis ---

I « Salmonellosis (invasive disease) * Herpes zoster (any
* Legionellosis form)
» Listeria monocytogenes (invasive disease)
« Nocardiosis

« NTM
IV * Cryptosporidium, Microsporidiosis * Herpes simplex
(invasive disease)
« HBV reactivation
- PML
Vv » Bartonellosis (disseminated disease) « BKvirus disease
« Campylobacteriosis (invasive disease) including PVAN
« Shigellosis (invasive disease) « CMV disease
» Vibriosis (invasive disease due to V. « PTLD (EBV)
vulnificus)  HCV progression

Winthrop KL, et al. Ann Rheum Dis 2015;74:2107-2116



Opportunistische Infekte unter Biologika
Opportunistic infections and biologic therapies in immune-mediated inflammatory diseases
(level of evidence [-V)

Evidence PARASITE
level

[ * Pneumocystis jirovecii °* ---
» Candidiasis (invasive disease or
pharyngeal), Aspergillosis (invasive
disease), Mucormycosis, Fusarium,
Scedosporium, Pseudallescheria,
» Coccidioidomycosis, Histoplasmosis,
Cryptococcosis

[V « Blastomycosis * Visceral Leishmaniasis,
Toxoplasmosis,
Strongyloides
(hyperinfection syndrome)
V  Paracoccidioides, Penicillium * Trypanosoma cruzi
marneffei, Sporothrix schenckii infection (Chagas’ disease)

Winthrop KL, et al. Ann Rheum Dis 2015;74:2107-2116



Downloaded from http//ard.bmj.com/ on June 17, 2017 - Published by group.bmj.com

Clinical and epidemiological research

G EXTENDED REPORT
. . .
Evaluation of the RABBIT Risk Score for serious
OPEN ACCESS . .
infections
1 1 12 3 4 H 5 6 . e ‘I

A Zink, “ B Manger,” J Kaufmann,” C Eisterhues,” A Krause,” J Listing,

A Strangfeld’
Table 1 Calculation of the RABBIT Risk Score

V.1: Number of serious V.2: Percentage of patients with

Risk factors infections per 100 PYs at least one infection per year
Intercept Always add -3.996 -4.191
Age If age >60 add 0.479 0.470
Function (FFbH) Add —0.01014*FFbH —0.00865* FFbH
Alternatively: HAQ Add 0.362(HAQ-3.16) 0.309(HAQ-3.16)
Chronic lung disease If yes add 0.522 0.484
Chronic renal disease If yes add 0.441 0.415
Previous serious infection If yes add 0.748 0.992
Number of treatment failures If >5 add 0.443 0.397
Mean glucocorticoid dose If 7.5-14 mg/day add 0.756 0.782
Mean glucocorticoid dose If > 15 mg/day add 1.554 1.355
Treatment with TNF inhibitor If yes (last 3 months) add 0.593 0.589
Calculate the sum of the comesponding values Sumi1 Sum2
Rabbit Risk Score Calculate 100! 100 (1—e~¢*"™)

FFbH, Hannover Functional Status Questionnaire, Funktionsfragebogen Hannover; HAQ, Health Assessment Questionnaire; PY, patient-years; RABBIT, Rheumatoid Arthritis Observation of
Biologic Therapy; TNF, tumour necrosis factor.



TBC bei rheumatologischen
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csDMARD erhohen das TB-Risiko
The Risk of Tuberculosis in Patients with Rheumatoid Arthritis Treated with TNF-a Antagonist: A
Metaanalysis of Both Randomized Controlled Trials and Registry/Cohort Studies

Non biological DMARDs: IRR bzgl. TBC von 3,17

RA/ Non biologic DMARDs  General Population Incidence Rate Ratio Incidence Rate Ratio

Study or Subgroup Events Pys Events Pys  Weight M-H, Random, 95% CI M-H, Random, 95% Cl
Arkema et al. (24) 14 100000 4 100000 9.4%  3.50(1.15, 10.63] —
Dixon et al.(18) 0 100000 13 100000  1.9% 0.04 [0.00, 0.62] ¢
Gomez-Reino et al.{17) 90 100000 20 100000 22.5% 450 [2.77, 7.30] +
Seong et al. (16) 257 100000 67 100000 29.1% 3.8412.93, 5.02) *
Tam et al. (20) 242 100000 92 100000 29.9% 2.63[2.07, 3.34] t
Winthrop et al.(21) 9 100000 3100000 7.3%  3.00[0.81,11.08]
Total (95% Cl) 600000 600000 100.0% 3.17[2.12,4.73] &
Total events 612 199

(T 2 il 12 | l | |
Heterogeneity: Tau® = 0,12; Chi‘ = 16,09, df = 5 (P = 0.007); I° = 69% "0l 01 1 0 100

Test for overall effect: Z = 5.64 (P < 0.00001)

J Rheumatol 2015;42;2229-2237




Metaanalysis of Both Randomized Controlled Trials and Registry/Cohort Studies

Biologika erhohen das TB-Risiko

The Risk of Tuberculosis in Patients with Rheumatoid Arthritis Treated with TNF-a Antagonist: A

Biological DMARDs: IRR bzgl. TBC von 17,7

RA/Biologic DMARDs  General population

Incidence Rate Ratio

Incidence Rate Ratio

Study or Subgroup Events Pys Events  Pys  Weight M-H, Random, 95% Cl M-H, Random, 95% Cl
Arkema et al.(24) 37 100000 4 100000 3.5%  9.25(3.30, 25.95] —
Askling et al.(13) 118 100000 5 100000 4.5%  23.60[9.64,57.75] —
Dixon et al. (18) 118 100000 13 100000 8&7%  9.081[5.12, 16.09] -
Gomez-Reino et al.(17) 416 100000 20 100000 11.6% 20.80[13.28, 32.57] -
Seong et al.(16) 1316 100000 67 100000 18.5% 19.64(15.37, 25.10] *
Tam et al.(20) 2162 100000 92 100000 19.9% 23.50[19.08, 28.95] L
Tubach et al.(19) 120 100000 9 100000 6.9% 13.33[6.77,26.25) —
Wallis et al. (14) 45 100000 6 100000 4.8%  7.50(3.20,17.58] —
Winthrop et al.(21) 49 100000 3100000 2.8%  16.33[5.09, 52.40] —_—
Yoo et al.(23) 1299 100000 73100000 18.8% 17.79[14.06,22.52] T
Total (95% C) 1000000 1000000 100.0% 17.07 [13.85, 21.04] {
Total events 5680 292

Heterogeneity: Tau? = 0.05; Chi = 18.87, df = 9 (P = 0.03); I* = 52%

Test for overall effect: Z = 26.59 (P < 0.00001)
J Rheumatol 2015;42;2229-2237
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TB-Risiko: Inflix > Eta
The Risk of Tuberculosis in Patients with Rheumatoid Arthritis Treated with TNF-a Antagonist: A
Metaanalysis of Both Randomized Controlled Trials and Registry/Cohort Studies

Infliximab Etanercept Incidence Rate Ratio Incidence Rate Ratio
Study or Subgroup Events Pys Events Pys Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Arkema et al.(24) 8 11902 3 19044 3.6% 4.27[1.13, 16.08]
Askling et al.(13) 11 2050 6 1722  10.1% 1.54 [0.57, 4.16] 1T
Atzeni et al.(22) 6 2320 1 2578 1.5% 6.67 [0.80, 55.34] v
Dixon et al.(18) 12 9730 8 15070 9.7% 2.32 [0.95, 5.68] |
Favalli et al (25) 3 809 1 429 2.0% 1.59[0.17, 15.25] v
Gomez-Reino et al.(17) 5 1303 1 1740 1.3% 6.68 [0.78, 57.08] v
Seong et al. (16) 2 78 0 74 0.8% 4.75[0.23, 97.26]
Tubach et al.(19) 36 17890 5 29433 5.9% 11.85 [4.65, 30.18] —_—
Wallis et al.(14) 106 196989 32 112994 63.0% 1.90 [1.28, 2.82] ! )
Winthrop et al.(21) 5 6024 2 11765  2.1% 4.88[0.95, 25.16] ‘
Total (95% CI) 249095 194849 100.0%  2.78 [2.10, 3.69] &
Total events 194 59
Heterogeneity: Chi’ = 16.82, df = 9 (P = 0.05); I’ = 46% =0 0 0=1 1 1=0 100:

Test for overall effect: Z = 7.14 (P < 0.00001)

J Rheumatol 2015;42;2229-2237




TB-Risiko: Inflix = Ada > Eta
The Risk of Tuberculosis in Patients with Rheumatoid Arthritis Treated with TNF-a Antagonist: A
Metaanalysis of Both Randomized Controlled Trials and Registry/Cohort Studies

TBC Risiko von ADA und INFLIX ist 2,8-3,9x hoher als von ETA

Adalimumab Etanercept Incidence Rate Ratio Incidence Rate Ratio
Study or Subgroup Events Pys Events Pys Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl
Arkema et al.(24) 6 11447 3 19044 15.9% 3.33[0.83, 13.30]
Atzeni et al.(22) 2 1772 1 2578 5.7% 2.91[0.26, 32.06] -
Dixon et al.(18) 20 9224 8 15070 42.8% 4.08 [1.80, 9.27] —i—
Favalli et al (25) 1 524 1 429 7.7% 0.82 [0.05, 13.05] ™
Gomez-Reino et al.(17) 2 565 1 1740 3.5% 6.16 [0.56, 67.80] v
Tubach et al.(19) 8 10338 5 29433 18.3% 4.56[1.49, 13.92] —
Winthrop et al.(21) 3 3285 2 11765 6.1% 5.37[0.90, 32.14] —
Total (95% Cl) 37155 80059 100.0%  3.88 [2.31,6.53] <>
Total events 42 21
Heterogeneity: Chi? = 1.68, df = 6 (P = 0.95); I* = 0% ? t : :
Test for overall effect: Z = 5.10 (P < 0.00001) IR ! R
Infliximab Adalimumab Incidence Rate Ratio Incidence Rate Ratio
Study or Subgroup Events Pys Events Pys Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% ClI
Arkema et al.(24) 8 11902 6 11447 13.0% 1.28 [0.45, 3.69] N
Atzeni et al.(22) 6 2320 2 1772 4.8% 2.29[0.46, 11.34] —
Dixon et al.(18) 12 9730 20 9224 43.8% 0.57 [0.28, 1.16] —T
Favalli et al (25) 3 809 1 524 2.6% 1.94[0.20, 18.63] -
Gomez-Reino et al.(17) 5 1303 2 565 5.9% 1.08 [0.21, 5.57] S
Tubach et al.(19) 36 17890 8 10388 21.6% 2.61[1.22, 5.62] -
Winthrop et al.(21) 5 6024 3 3285 8.3% 0.91[0.22, 3.80] S
Total (95% CI) 49978 37205 100.0% 1.28 [0.87, 1.89] >
Total events 75 42
. 2 .12 } 1 1 1
Heterogeneity: Chi‘ = 9,18, df = 6 (P = 0.16); I = 35% ol o1 j 0 100

Test for overall effect: Z = 1.24 (P = 0.21)

J Rheumatol 2015;42;2229-2237



TB-Risiko: Ada > Eta
The risk of tuberculosis disease in rheumatoid arthritis patients on biologics and targeted
therapy: A 15-year real world experience in Taiwan

Table 2. Incidence of TB according to bDMARDs and stratified before and after 2012.

Total Event (%) Total person-years Incidence Rate (/10° years) IRR (95% CI)
2000-2015
ETN 443 13 (2.9) 1461.8 889.3 1
ADA 332 11 (3.3) 1042.1 1055.6 1.27 (0.76-2.13)%
GLN 60 0(0.0) 94.0 0
TCZ 31 0(0.0) 55.5 0
ABA 74 0(0.0) 105.3 0
TOF 11 0(0.0) 1.9 0
Total 951 24(2.5) 2758.7 870.0

Zusammenfassend: TB-Risiko: Inflix = Ada > Eta

PLOS ONE | https://doi.org/10.1371/journal.pone.0178035 June 1, 2017



TB-Risiko besteht auch bei Tofacitinib

= janus kinase ( JAK) inhibitor
Tuberculosis and other opportunistic infections in tofacitinib-treated patients with rheumatoid
arthritis

Table 2 TB IRs for tofacitinib patients by background country IRs*
(phase II, Ill and LTE studies)

TB cases with Tofacitinib exposure Crude TB IR T

tofacitinib (n) (patient-years) (95% ClI)
Low# (0.01) 1 4852.3 0.02 (0.003 to 0.15)
Medium§ 4 5020.5 0.08 (0.03 to 0.21)
(>0.01 and
<0.05)
Highy (>0.05) 21 2791.1 0.75 (0.49 to 1.15)

Winthrop KL, et al. Ann Rheum Dis 2016;75:1133-1138.
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ERHOHT | EHER | MOGLICH

Zielstruktur Indikation* E = E = E E:
Abatacept | (Dso0/s6 | RA, PJIA
| Abciximab | GPIIb/Illa-R | PCl, instah. AP
Adalimumab TNF-a RA, PJIA, PA, AS, MC, P
Alemtuzumab (D52 B-CLL
Anakinra IL-1 RA
| Basiliximab (D25 (IL-2-R) Immunsuppr. n. NTX
| Bevacizumab VEGF mCRC, mMC, NSCLC, f/mNC
Certolizumab | TNFa | RA
| Catuyimah l FGER l Best. Formen d. mCRC

Immunsuppr. n. NTX

| Denosumab | RANKL | pmOP, PC**
Etanercept | TNF-a RA, PJIA, PA, AS, PP***
Golimumab | TNF-a RA, PA, AS

| Ibritumomab | (D20 | FL, best. Formen d. NHL-B
Infliximab | TNF-a [ RA MC*** CU,AS,PA PP
Muromonab**** (D3 Immunsuppr. n. Organtransplant.
Natalizumab a4B1-Integrin Hochaktive RRMS
Omalizumab IgE lgE-vermitteltes Asthma bronch.
Palivizumab RSV-F-Protein Prav. d. RSV-Inf. b. Kindern
Panitumumab EGFR Best. Formen d. mCRC
Rilonacept IL-1 CAPS
Rituximab (D20 NHL, CLL, RA
Tocilizumab | IL-6 | RA

| Trastuzumah | HFR-? | mMC, fMC, mGC
Ustekinumab | 112,123 | PP

Leeb B., Thalhammer F. et al. Osterreichische Arztezeitung Marz 2011



Screening auf latente TBC



Def. der latenten TBC (LTBI)

Definition latente Tuberkulose:

« Z.n. Primarinfektion mit der Folge einer Persistenz vitaler
Bakterien im Organismus (dormant persister) ohne
Organbefund bzw. ohne Erkrankung.

« Aus einer LTBI kann sich jederzeit (auch Jahrzehnte nach der
Primarinfektion) eine aktive TBC entwickeln (Reaktivierung).

Flick H, Rumetshofer R, Wurzinger G. Wien Klin Wochenschr Educ DOI 10.1007/s11812-012-0018-2



Diagnostische Indikatoren (gleichwertig!) fur eine LTBI

Vor Einleitung einer Biologika-Therapie sind folgende Kriterien
fir das Vorliegen einer LTBI zu prifen:

anamnestische immunologische radiologische
Kriterien Kriterien Kriterien
- relevante Tbc-Exposition' | « positiver IGRA - intrapulmonale Rundherde’
» Herkunft aus Hochende- | ¢ positiver MMT? - narbige pleurale Residuen’
mieland - verkalkte Lymphknoten
- unvollstandig behandelte « Perikardverkalkungen
aktive Tbc'

Ein positives Kriterium ist ausreichend fiir die Indikation zur Chemopravention.

Negative IGRA-Ergebnisse allein sind nicht ausreichend, um anamnestische
oder radiologische Kriterien zu entkraften.

1in der Vergangenheit; 2 bei Nicht-BCG-Geimpften; 3 verkalkt oder nicht verkalkt (sofern nicht alter-
nativ erklart); 4 z.B. Pleuraschwarten, Spitzenfibrosen, Pleuraschwielen (sofern nicht alternativ erklart)

Olschewski H et al. Pneumo 2012



Diagnostische Indikatoren (gleichwertig!) fur eine LTBI

Vor Einleitung einer Biologika-Therapie sind folgende Kriterien
flir das Vorliegen einer LTBI zu priifen:

anamnestische immunologische radiologische
Kriterien Kriterien Kriterien

* relevante Tbc-I » Rundherde’®

L ] I 4
He;rl;un;‘t aus F Aber merke: EkRemduen
mie al[] i Fiir die Diagnose einer LTBI gibt es """
unvotlstandig keinen Goldstandard ungen
aktive Tbhc'

Ein positives Kri opravention.

Negative IGRA-Ergebnisse allein sind nicht ausreichend, um anamnestische
oder radiologische Kriterien zu entkraften.

1in der Vergangenheit; 2 bei Nicht-BCG-Geimpften; 3 verkalkt oder nicht verkalkt (sofern nicht alter-
nativ erklart); 4 z.B. Pleuraschwarten, Spitzenfibrosen, Pleuraschwielen (sofern nicht alternativ erklart)

Olschewski H et al. Pneumo 2012
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Empfehlungen fiir das Tuberkulose-Screening vor Gabe
von TNF-a-Inhibitoren bei rheumatischen Erkrankungen

Kommission Pharmakotherapie der DGRh und Zentralkomitee zur Bekampfung
der Tuberkulose (Juli 2009)

Zusammenfassung

Aufgrund des erhéhten Tuberkulose (TB)-Risikos beim Einsatz von Tumor-Nekrose-
Faktor (TNF)-a-Inhibitoren in der Behandlung der rheumatoiden Arthritis und anderer
Autoimmunkrankheiten sollte bei allen Patienten vor Anti-TNF-a-Therapie eine aktive
Tuberkulose ausgeschlossen werden und ein Screening auf das Vorliegen einer latenten
tuberkulésen Infektion (LTBI) erfolgen. Das Screening sollte eine
Rontgenthoraxaufnahme, eine sorgféltige Anamnese und die Durchfihrung eines
hochspezifischen Interferon-y-Tests (IGRA) umfassen. (In Zukunft soll die bisherige
Abrechenbarkeit der IGRA-Tests Uber Analogziffern durch eigene EBM-Ziffern abgeldst
werden.)

http://www.dgrh.de/tnfblockertbc.html

Ausfiihrlicher
Hintergrundartikel

Zeitschrift fiir Rheumatologie
2009 Volume 68, Number 5 /
Juli 2009, S. 411-416, mehr
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Tabelle: Vorgehensweise zum Screening auf latente tuberkulose Infektion
(LTBI) von Patienten mit rheumatoider Arthritis vor Anti-TNF-a-Therapie

Anamnese:

Immunsuppression, andere Risikofaktoren flr Tuberkulose, frihere LTBI/TB,
(berufliche) TB-Kontakte, Herkunft, BCG-Impfstatus, THT/IGRA-Status, Vergleichs-
Thoraxréntgenaufnahmen

Ausschluss einer behandlungsbedirftigen Lungen-TB:

klinische Untersuchung, IGRA, Réntgenthorax in 2 Ebenen, ggf. Thorax-
Computertomografie, ggf. bakteriologische Untersuchung

— falls IGRA negativ, ertbrigt sich in der Regel Chemopréavention

— falls IGRA positiv, nach Ausschluss einer behandlungsbedurftigen TB —
chemopraventive Therapie (s. unten)

bei réntgenologischen Zeichen einer durchgemachten, aber un- bzw. unzureichend
behandelten TB ohne Anhalt flr Aktivitat (kalzifizierte Knétchen, Spitzenfibrose,
Pleuraschwielen), unabhdngig vom Ergebnis eines IGRA-Tests — chemopraventive
Therapie

erganzender THT nur sinnvoll, falls:

— trotz eines negativen IGRA-Tests frihere enge Exposition gegeniber einem
Patienten mit infektidser Lungen-TB anamnestisch plausibel ist

— eine BCG-Impfung unter Berucksichtigung der Impfpolitik im jeweiligen
Herkunftsland des Patienten unwahrscheinlich ist und/oder

— ein IGRA-Test auch in der Wiederholung unbestimmbar ist

In diesen Féllen bestimmt ein positiver THT das weitere Vorgehen.

In jedem Fall:

— umfassende Aufklarung der Patienten lUber erhdhtes TB-Risiko unter Anti-TNF-a-
Therapie sowie Uber mégliche Symptome und Notwendigkeit umgehender arztlicher
Abklarung

— unter Anti-TNF-a-Therapie (auch unter bzw. nach Chemopravention) regelmaBige
Abfrage TB-typischer Symptome und ggf. Veranlassung weiterfihrender
Untersuchungen

http://www.dgrh.de/tnfblockertbc.html



2015 American College of Rheumatology Guideline for the
Treatment of Rheumatoid Arthritis

Q Testing Strategy

[: Treatment

' Disease state

————p Test result, positive or negative

A. Initial TST* or IGRA™

Arthritis Care & Research, DOI 10.1002/acr.22783, VC 2015, American College of Rheumatology



Testing Strategy

Treatment

‘ Disease state

3 Test result, positive or negative

No Latent or
Active TB

(presume
uninfected)tt

——<¢. apuwmform(w

]

Positive

Arthritis Care & Research, DOI 10.1002/acr.22783, VC 2015, American College of Rheumatology



Arthritis Care & Research, DOI 10.1002/acr.22783, VC 2015, American College of Rheumatology



Table 1 Characteristics of included studies

THT oder IGRA?

Screening of latent tuberculosis infection by interferon-y release assays in rheumatic patients: a

systemic review and meta-analysis

First author [ref ] Country Individuals Type of theumatic Mean age Female BCG vaccinated IGRA used TST cut-off (mm)
assessed  disease (year) (%) (%)
D. Ponce de Leon 2008 [23] Peru 106 RA 57.6+12.6 90.1 802 QFT-GIT =5mm
B. Soborg 2009 [24] Denmark 302 RA, spondyloarthropathies,  49.8 (median) 62 At least 50 QFT-G >12 mm (BCG vaccinated)
sarcoidosis, and others and >6 mm
(BCG unvaccinated)

J. Martin 2010 [25] Ireland 150 RA, PsA, JIA, and others 50.1=11.6 60.7  Atleast 82 QFT-G >5 mm

T-SPOT.TB
D. Vassilopoulos 2011 [26] Greece 157 RA, PsA, AS, and other 52£16 58.1 76 QFT-GIT =5 mm

spondyloarthropathies T-SPOT.TB
B. Chang 2011 [27] South Korea 107 RA and AS 39 (median) 41.1 59 QFT-GIT =10 mm
E. Belard 2011 [28] Denmark 248 RA andspondyloarthropathies 47 (media) 66.5 At least 62 QFT-GIT  >10 mm (BCG vaccinated)
And >5 mm
(BCG unvaccinated)

T. Maeda 2011 [29] Japan 97 RA 61.9+104 763  Almost all QFT-G =10 mm
D. Chen 2012 [30] Taiwan 242 RA 54.7 824 97.9 QFT-G =5 mm
S. Minguez 2012 [31] Spain 53 RA, AS, PsA, and others 49.6=13.0 66.0 5.7° QFI-GIT >5 mm

T-SPOT.TB
X. Mariette 2012 [32] France 301 RA and SpA 474+14.1 60.1 65.1 QFT-GIT =5 mm

T-SPOT.TB
M. Klein 2013 [33] Czech Republic 177 RA, AS, PsA and JIA 442+148 - - QFT-GIT =5 mm

Clin Rheumatol (2016) 35:417—-425



THT und IGRAs stimmen nur in 70% der Falle uberein
Screening of latent tuberculosis infection by interferon-y release assays in rheumatic patients: a

Fig. 1 Agreement between
IGRAs and TST

systemic review and meta-analysis

Study Events Total Forest Plot Agreement [95%CI]  Weight
QFT-G/GIT

D.Ponce de Leon 2008 71 101 -+~ 0.70 [0.60;0.79] 10.7%
J.Martin 2009 57 70 ' 0.81 [0.70; 0.90] 10.6%
B.Soborg 2009 189 234 —- 0.81 [0.75;0.86] 12.3%
D.Vassilopoulos 2011 99 155 — 5 0.64 [0.56;0.71] 11.3%
B.Chang 2011 67 100 = 0.67 [0.57;0.76] 10.5%
T.Maeda 2011 49 97 0.51 [0.40; 0.61] 10.2%
D.Chen 2012 187 233 — 0.80 [0.75;0.85] 12.3%
S.Minguez 2012 41 49 = 0.84 [0.70;0.93] 10.0%
X.Mariette 2012 191 296 —— 0.65 [0.59;0.70] 12.1%
Pool Estimate(/-squared=85.8%, p<0.0001) - 0.72 [0.65; 0.78] 100%
T-SPOT.TB

J.Martin 2009 116 143 — 0.81 [0.74;0.87] 26.5%
D.Vassilopoulos 2011 110 155 — 0.71 [0.63;0.78] 25.4%
S.Minguez 2012 42 51 0.82 [0.69; 0.92] 20.4%
X.Mariette 2012 188 282 — 0.67 [0.61;0.72] 27.8%
Pooled Estimate(/-squared=75.8%, p=0.0061) — 0.75 [0.67; 0.83] 100%

Clin Rheumatol (2016) 35:417—-425



THT und IGRAs stimmen nur in 70% der Falle uberein
(Hauptproblem: BCG-Impfung)

Screening of latent tuberculosis infection by interferon-y release assays in rheumatic patients: a

systemic review and meta-analysis

Fig. 2 BCG vaccination status
and test results of IGRAsand TST

BCG+ BCG-
Study Events Total Events Total Forest Plot Odds Ratio [95%CI] Weight
IGRA
D.Ponce de Leon 2008 38 81 7 20 , 1.64 [0.59; 454] 12.9%
B.Soborg 2009 9 148 4 45 0.66 [0.19; 2.27] 12.5%
D.Vassilopoulos 2011 24 103 15 52 — 0.75 [0.35; 1.59] 33.1%
D.Vassilopoulos 2011 22 81 10 52 — 1.57 [0.67; 3.65] 19.2%
B.Chang 2011 24 63 12 44 e 1.64 [0.71; 3.79] 18.9%
D.Chen 2012 44 228 1 5 X 0.96 [0.10; 8.77] 3.4%
Pooled Estimate (/I-squared=0%, p=0.5926) 1.19 [0.80; 1.76] 100%
Test of overall impact: P=0.39
TST
D.Ponce de Leon 2008 23 81 4 20 1.59 [0.48; 5.25] 13.8%
B.Soborg 2009 23 140 5 42 1.45 [0.52; 4.10] 19.3%
D.Vassilopoulos 2011 41 103 17 52 . 1.36 [0.68;2.74]  40.8%
B.Chang 2011 27 63 9 44 ——%—— 292 [1.20;7.08] 18.2%
D.Chen 2012 73 228 2 5 0.71 [0.12; 4.32] 8.0%
Pooled Estimate (/-squared=0%, p=0.5957) 1.64 [1.06; 2.53] 100%

Test of overall impact: P=0.03

Clin Rheumatol (2016) 35:417—-425




IGRAS spiegeln das TBC Risiko besser wieder
Screening of latent tuberculosis infection by interferon-y release assays in rheumatic patients: a
systemic review and meta-analysis

Fig. 3 Tuberculosis risk and test
results of IGRAs and TST

Risk+ Risk-
Study Events Total Events Total Forest Plot Odds Ratio [95%CI] Weight
IGRA
J.Martin 2009 3 14 2 56 —i 7.36 [1.10; 49.38] 3.9%
B.Soborg 2009 12 68 9 226 —_— 5.17 [2.07; 12.87] 21.5%
D.Vassilopoulos 2011 26 102 6 53 —— 2.68 [1.03; 6.99] 37.0%
J.Martin 2009 8 27 6 116 —=— 7.72 [2.41; 24.75] 10.0%
D.Vassilopoulos 2011 34 102 5 53 —B— 4.80 [1.75;13.16] 276%
Pooles Estimate( I-squared=0%, p=0.6789) <> 4.49 [2.73; 7.39] 100%
Test of overall impact: P<0.0001
TST
D.Vassilopoulos 2011 42 102 16 53 +Bn 1.62 [0.8; 3.28]

Clin Rheumatol (2016) 35:417—-425



IGRAs werden durch Immunsuppressiva nicht wesentlich
beeinflusst

Screening of latent tuberculosis infection by interferon-y release assays in rheumatic patients: a
systemic review and meta-analysis

IST+ IST-

Study Events Total Events Total Forest Plot Odds Ratio [95%CI] Weight
AQFT-G/GIT
Steroid
D.Ponce de Leon 2008 40 92 0.62 [0.16; 2.44] 7.9%
B.Soborg 2009 2 48 0.52 [0.12; 2.31] 9.1%
J.Martin 2009 1 13 1.10 [0.11;10.79] 2.1%
B.Chang 2011 1 37 0.64 [0.27; 1.53] 19.9%
D.Vassilopoulos 2011 10 66 0.54 [0.24; 1.24) 24.3%
E. Belard 2011 2 43 | (E— 1.04 [0.19; 5.59] 4.0%
S.Minguez 2012 3 24 —4—4— 0.63 [0.13; 2.97] 6.3%
M. Klein 2013 9 80 1.10 [0.42; 2.86] 12.3%
X.Mariette 2012 17 108 217 [1.03; 4.54] 14.1%
Pooled Estimate(/-squared=7.9%, p=0.3697) 0.90 [0.63; 1.28] 100%
Test of overall impact: P=0.08
DMARDS
D.Ponce de Leon 35 74 1.53 [0.62; 3.77) 10.8%
2008 B.Soborg 2009 10 166 0.68 [0.28; 1.66] 16.3%
J.Martin 2009 2 27 1.64 [0.22; 12.39] 2.0%
B.Chang 2011 15 42 0.98 [0.43; 2.24] 15.9%
D.Vassilopoulos 2011 16 80 0.92 [0.42; 2.01] 18.5%
D.Chen 2012 43 227 0.47 [0.08;, 2.64] 4.4%
S.Minguez 2012 9 39 9.03 [0.49; 166.10] 0.8%
M. Klein 2013 15 118 0.71 [0.30; 1.70] 16.3%
X.Mariette 2012 6 67 0.77 [0.30; 1.95] 15.0%
Pooled Estimate(/-squared=0%, p=0.7076) % 0.96 [0.69; 1.33] 100%
Test of overall impact: P=0.80 . v T

0.01 0.1 1 10 100
B.I-SPOT.TB
Steroid
J.Martin 2009 2 38 12 105 —_— 0.43 [0.09; 2.02) 12.6%
D.Vassilopoulos 2011 14 66 25 89 —T 0.69 [0.33; 1.46) 33.4%
S.Minguez 2012 3 39 7 027 ———%—— 0.24 [0.06;1.02] 13.8%
X.Mariette 2012 21 104 32 178 — 1.15 [0.63;2.13] 40.2%
Pooled Estimate (/-squared=37.4%, p=0.1874) 4 0.69 [0.38; 1.27] 100%
Test of overall impact: P=0.23 r T T 1

01 05 1 2 10

DMARDS .
J.Martin 2009 8 68 6 75 ——— 1.53 [0.50; 4.67] 16.3%
D.Vassilopoulos 2011 23 80 16 75 4 149 [0.71; 3.10] 38.0%
S.Minguez 2012 10 39 0 14 —t——— 10.32 [0.56; 188.69] 1.7%
X.Mariette 2012 13 61 40 221 —_ 1.23 [0.61; 2.47] 44.0%
Pooled Estimate (/-squared=0%, p=0.5618) \o 1.53 [0.98; 2.39] 100%
Test of overall impact: P=0.06 0 0'1 0" |l 1'0 10<')

Clin Rheumatol (2016) 35:417—-425



THTs werden vor allem durch Steroid beeinflusst
Screening of latent tuberculosis infection by interferon-y release assays in rheumatic patients: a

Fig. 5 Impact of
immunosuppressive therapy
on TST results. IST
immunosuppressive therapy,
DMARD:s disease-modifying
anti-rheumatic drugs

Clin Rheumatol (2016) 35:417—-425

systemic review and meta-analysis

IST+ IST-
Study Events Total Events Total Forest Plot Odds Ratio [95%CI] Weight
Steroid
B.Soborg 2009 3 38 42 203 ——+— 0.33 [0.10; 1.12] 8.2%
B.Chang 2011 8 37 28 70 —_— 0.41 [0.17; 1.04] 11.8%
D.Vassilopoulos 2011 19 66 39 89 —a 0.52 [0.26; 1.02] 15.9%
T.Maeda 2011 35 66 16 31 — 1.06 [0.45; 2.49] 12.8%
E. Belard 2011 9 41 36 108 —_— 0.56 [0.24; 1.30] 13.0%
S.Minguez 2012 2 24 4 27 0.52 [0.09; 3.15] 4.6%
M. Klein 2013 10 80 47 93 ——+—— 0.14 [0.06; 0.30] 14.1%
X.Mariette 2012 34 110 86 191 —aa— 0.55 [0.33; 0.90] 19.7%
Pooled Estimate (/-squared=49.5%, p=0.0536) = 0.45 [0.30; 0.69] 100%
Test of overall impact: P=0.0002
DMARDS
D.Ponce de Leon 2008 8 42 28 65 —8— 0.31 [0.12; 0.78] 12.1%
B.Soborg 2009 12 76 33 165 — T 0.75 [0.36; 1.55] 15.0%
B.Chang 2011 42 76 9 21 —_— 1.65 [0.62; 4.37] 11.2%
D.Vassilopoulos 2011 26 80 32 75 —T 0.65 [0.34; 1.24] 16.2%
T.Maeda 2011 73 227 2 15 3.08 [0.68; 14.01] 6.3%
S.Minguez 2012 5 39 2 14 0.88 [0.15; 5.16] 4.9%
M. Klein 2013 35 110 30 57 —— 0.42 [0.22; 0.81] 16.2%
X.Mariette 2012 29 68 91 233 —— 1.16 [0.67; 2.01] 18.2%
Pooled Estimate (/-squared=53.5%, p=0.0351) > 0.78 [0.50; 1.21] 100%

Test of overall impact: P=0.27 I T



Sollten neg. IGRAs unter laufender Biologika-Therapie
jahrlich kontrolliert werden?

The conversion rate of tuberculosis screening tests during biological therapies in patients with
rheumatoid arthritis

Ca. 14% im Verlauf ,Serokonversion“ (IGRA neg. - pos.)

Characteristic Total Converters Non-converters p value
(n =249) (n=34) (n=215)

Sex (M/F) 39/210 11/23 28/187 0.0089

Age (years), mean = SD 543 +11.9 59 £8.7 53.6+123 0.017

... aber keiner entwickelte eine TBC.

4 _ )
Empfehlung (H. Flick):

IGRA ,Kontrolle® nur bei Pat. mit frischer TBC Exposition (z.B.

_ nach Urlaubsreise in TBC-Hochendemieland!) )

Clin Rheumatol (2017) 36:457—-461



LTBI Chemoprophylaxe vor TNFa ist effektiv
The Risk of Tuberculosis in Patients with Rheumatoid Arthritis Treated with TNF-a Antagonist: A
Metaanalysis of Both Randomized Controlled Trials and Registry/Cohort Studies

TBC Risiko: wird durch INH Behandlung bei LTBI effektiv reduziert

Treated LTBI  Untreated LTBI Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Gomez-Reino et al.2007(17) 1 1154 2 68 33.9%  0.03([0.00,0.32] =
Seong et al.2007 (16) 0 36 1 26 15.6%  0.24 [0.01, 5.74] *
Sichletidis et al.2006 (15) 7 36 3 0 43.1% 0.58[0.19,1.82] &
Tam et al.2013(20) 1 17 0 3 7.4% 0.67[0.03, 13.55] v
Total (95% CI) 1243 106 100.0%  0.35]0.15, 0.82] ‘
Total events 9 b

el _ _ 2 ! - t i
Heterogeneity: Chi‘ = 5.13, df = 3 (P = 0.16); I* = 41% 001 01 ) 10 100

Test for overall effect: Z = 2.43 (P = 0.02)

Treated LTBI/RA  Non-LTBI/RA

Risk Ratio

Total Weight M-H, Random, 95% CI

Favours [Treated LTBI) Favours [Untreated LTBI]

Risk Ratio
M-H, Random, 95% Cl

Study or Subgroup Events  Total Events

Gomez-Reino et al.2007 (17) 1 1154 11 3976  26.3%
Seong et al.2007 (16) 0 17 1 131 21.9%
Sichletidis et al.2006(15) 7 36 1 568

Tam et al.2013(20) 1 17 3 61  25.7%
Total (95% CI) 1224 4736 100.0%
Total events 9 16

Heterogeneity: Tau® = 6.52; Chi’ = 17.25, df = 3 (P = 0.0006); I’ = 83%
Test for overall effect: Z = 0.83 (P = 0.41)

J Rheumatol 2015;42;2229-2237

0.31[0.04, 2.42)
2.440.10, 57.76]

26.2% 110.44 [13.96, 873.53]

1.20(0.13, 10.78)

3.22[0.20, 51.37]

-—‘—

0.01

0.1

1 10 100

Favours [Treated LTBI/RA] Favours [Non-LTBI/RA]



TBC kann trotz LTBI Chemoprophylaxe auftreten (vor allem in

Hochendemielandern durch Neuinfektion)

The risk of tuberculosis disease in rheumatoid arthritis patients on biologics and targeted
therapy: A 15-year real world experience in Taiwan

Table 2. Incidence of TB according to bDMARDs and stratified before and after 2012.

Total Event (%) Total person-years Incidence Rate (/10° years) IRR (95% Cl)
2000-2011
ETN 335 10 (3.0) 1286.4 777.4 1
ADA 236 9(3.8) 906.0 993.4 1.35(0.73-2.48)*
GLN
TCZ
ABA
TOF - - -
Total 571 19(3.3) 2192.4 866.6
2012-2015
ETN 108 3(2.8) 175.4 1710.6 1
ADA 96 2(2.1) 136.1 1469.1 1.09 (0.55-2.19)*
GLN 60 0(0.0) 94 0.0
TCZ 31 0(0.0) 55.49 0.0
ABA 74 0(0.0) 105.3 0.0
TOF 11 0(0.0) 1.91 0.0
Total 380 5(1.3) 568.2 879.9

2012 wurde in Taiwan mit LTBI Screening begonnen

PLOS ONE | https://doi.org/10.1371/journal.pone.0178035 June 1, 2017



Medikament Prinzip | Leeb Mok De Keyser | Sivamani Rote Liste
Osterreich | Hong Kong | Belgien USA 2012
2011 2011 (RA) 2011 (RA) 2012 (Psor.)

Abatacept CD80
ORENCIA® ’ IGRA IGRA IGRA IGRA IGRA

o CD86
RA (Psoriasis)
Anakinra Mykobakt.
KINERET® L1 IGRA _ _ _ Infektionen
RA als NW

benannt

Tocilizumab
RoActemra® IL-6 IGRA - IGRA - IGRA
RA
Ustekinumab L2
STELARA® IL:23’ IGRA - - IGRA IGRA
Psoriasis
Alemtuzumab TBC als
MabCampath® | CD52 IGRA - - - NW
B-CLL benannt

Leeb B., Thalhammer F. et al. Osterreichische Arztezeitung Marz 2011
Holle et al. Z Rheumatol 2008 - 67:295-304
De Keyser. Current Rheumatology Reviews, 2011, 7, 77-87
Mok et al. Clin Rheumatol (2011) 30:303-312
Sivamani et al. Clinic Rev Allerg Immunol, online 05th feb. 2012




Chemoprophylaxe bei LTBI



Infektion, LTBI, Primar- und Postprimartuberkulose
(Unterschied zwischen Chemoprophylaxe und —pravention)

‘ Chemoprophylaxe (griech. Vorbeugung) o Chemoprévention (lat. Zuvorkommen)
meessssssssm  Latente Infektion (LTBI) e Aktive Tuberkulose
eeee oo 0 ee Chemopravention nachrezenter Exposition ® ® o o ¢ o o Kombinationstherapie bei aktiver TBC

ms mm mm = Chemopravention vor Immunsuppression

Primartuberkulose Postprimartuberkulose

< : M -
k: =
X . ”
-
[ ‘
+C
.
. N |
-
» |
|

symptomatisch symptomatisch

asymptomatisch asymptomatisch

4 Primaére Exposition
o°* y
°
4——  Primire Exposition
o]
e ®
°®

a Zeit b Zeit

Adaptiert nach Flick H. und Wurzinger G. Lungentuberkulose. Der Pneumologe 4 - 2013



Chemoprophylaxe direkt nach ,,frischer“ Exposition

O Chemoprophylaxe (griech. Vorbeugung)

Primartuberkulose

_ Chemoprophylaxe
@)
: - =
= S .. B
5 o
= @] . mgm
& o symptematich  Postexpositionsprophylaxe
o . =
e asymptomatisch noch vor Vorliegen eines
. endgiiltigen Befundes iiber
@ - die erfolgte Ansteckung
‘oo e >
a Zeit

Adaptiert nach Flick H. und Wurzinger G. Lungentuberkulose. Der Pneumologe 4 - 2013



Chemopravention vor Immunsuppression

vor IMMUNSUPPRESSION

Primare Exposition

b Zeit

Adaptiert nach Flick H. und Wurzinger G. Lungentuberkulose. Der Pneumologe 4 - 2013



TBC-Chemopravention vor Biologika

Therapie der 1. Wahl Dosis Dauer

|soniazid 5 mg/kg KG/d 9 Monate
(max. 300 mg/d)

Therapie der 2. Wahl Dosis Dauer

|soniazid 5 mg/kg KG/d 6 Monate
(max. 300 mg/d)

Rifampicin 10 mg/kg KG/d 4 Monate

(max. 600mg/d)

Adapted from:

1. Blumberg HM, Leonard MK Jr, Jasmer RM. Update on treatment of tuberculosis and latent tuberculosis
infection. JAMA 2005; 293:2776.

2. Recommendations for Use of an Isoniazid-Rifapentine Regimen with Direct Observation to Treat Latent
Mycobacterium tuberculosis Infection. MMWR 2011; 60(48):1650.



TBC-Chemopravention (Vorgehen)

Vor Beginn der praventiven Therapie:

« Aktive TBC sicher ausschliel3en und Indikation fur Chemopravention
prufen

» Risikofaktoren fur Komplikationen prufen

« Patient Uber Risiken aufklaren (schriftliches Einverstandnis)

« Bestimmung Leberenzyme, Kreatinin, Blutbild

Erste Kontrolle 14 Tage nach Beginn der praventiven Therapie
« Allgemeine Vertraglichkeit
* Bestimmung Leberenzyme

Dann Kontrollen aller 4 Wochen
« Allgemeine Vertraglichkeit
* Bestimmung Leberenzyme

Nach Abschluss der praventiven Therapie
« Rontgen-Thorax (zum Ausschluss einer MDR)

Flick H, Rumetshofer R, Wurzinger G. Wien Klin Wochenschr Educ DOI 10.1007/s11812-012-0018-2



INH-Toxizitat (relevante Faktoren) Aminoglutethimide

Armodafinil*
Bexarotene*

Bosentan

INH-TOXiZitét Wird beeinﬂUSSt Carbamazepine
Von fOIgenden Faktoren: Deferasirox*

Dexamethasone

Efavirenz

° Alter Enzalutamide

Etravirine

 Alkoholkonsum Fosphenytoin

Griseofulvin*

* CYP (P450) Interaktionen s————
 Hepatoxische Medikamente Modafiil

* Neuropathy-Risikofaktoren o
(Diabetes und Alkoholabhangigkeit)
° |VDA Pentobarbital

Phenobarbital

« Schwangerschaft und postpartale Periode

* Frauen (vor allem ,non-white") :::;:e

* (chronische Hepatitis) Rfampin (rfampicn
Rifapentine

Rufinamide*
St. John's wort*

Vemurafenib*

Kunst H et al. INT J TUBERC LUNG DIS 14(11):1374-1381



INT J TUBERC LUNG DIS 14(11):1374-1381
© 2010 The Union

Age-related risk of hepatotoxicity in the treatment of latent
tuberculosis infection: a systematic review

H. Kunst,* K. S. Khant

Age group 235 years Rate, % (95%ClI)

Aziz32 3.0 (0.8-7.4) o
Fountain'® 1.2 (0.7-1.9) ©)
Lo Bue' 0.7 (0.2-1.8) e
Hest?! 7.4 (3.8-12.9) -©—
Nolan1s 0.2 (0.1-0.5) ©)
Gilroy?° 12 (8.1-16.5) -
Fernandes-Villar'® 5.4 (3.2-8.5) @

. (1) Pooled rate 1.7 (1.4-2.2) O

> 35 Jahre' 1 ’7 A) Inconsistency () = 96.1%
Age group <35 years

Aziz32 1.8 (0.4-5.2) .
Fountain'® 0.4 (0.1-1.1) ©]
Lo Bue' 0.2 (0.1-0.4) ©)
Hest?' 1.8 (0.7-3.8) e
Nolan's 0.1 (0.0-0.1) O
Fernandes-Villar'® 3.0 (0.6-8.4) o

. 0 Pooled rate 0.2 (0.1-0.3) O

< 35 Jahre' 0’2 A) Inconsistency (F) = 90.0%
0 20 40

Rate of hepatotoxicity, %



Unvertraglichkeit der Chemoprophylaxe bei TNF-a Patienten

High incidence of intolerance to tuberculosis chemoprophylaxis

Ireland: Out of 132 patients who were commenced on different TNF blockers,
only 23 patients (17%) were diagnosed with LTBI and were given prophylaxis
as per recommended guidelines. Thirty-nine percent (9 out of 23) of patients

discontinued INH because of adverse events.

Table 1 Demographic characteristics of patients who developed intolerance to tuberculosis chemoprophylaxis

Age®  Gender  Diagnosis  Anti-TNF DMARDs Adverse event Outcome

47 Male AS Etanercept None Hepatotoxicity INH discontinued

64 Male U.SpA Adalimumab  None Hepatotoxicity INH discontinued

20 Male JIA Adalimumab  Methotrexate  Persistent nausea INH discontinued

67 Female RA Adalimumab  Methotrexate = Persistent nausea INH and rifampicin discontinued

54 Male AS Adalimumab  None Persistent nausea INH discontinued, and had rifampicin
76 Female RA Infliximab Methotrexate ~ Non-resolving rash INH discontinued

40 Male RA Adalimumab Methotrexate Persistent nausea INH discontinued, and had rifampicin
49 Male AS Adalimumab None Persistent nausea and vomiting INH discontinued

29 Male AS Adalimumab  None Hepatotoxicity INH discontinued

U.SpA undifferentiated spondyloarthropathy, RA rheumatoid arthritis, AS ankylosing spondylitis, JIA juvenile idiopathic arthritis

* Age in years

Rheumatol Int (2012) 32:33-37



Unvertraglichkeit der Chemoprophylaxe bei TNFa Patienten

Isoniazid treatment for latent tuberculosis infection is tolerable for rheumatoid arthritis patients

receiving tumor necrosis factor inhibitor therapy

Korea: A total of 312 RA patients including 96 patients (30.9%) who took INH
for LTBI were included in this analysis. Thirty-nine patients (12.5%) experienced
LFT abnormalities while using TNF inhibitors.

Rheumatol Int (2012) 32:33-37

Table 2. The impact of INH treatment on the occurrence ofliver function abnormality

Variable Unadjusted OR (95% CI) Adjusted OR(95% CI)
INH treatment 273 (1.38-5.39) 3.01(1.39-6.48)
Age, yr 0.99 (0.97-1.02) 0.98(0.95-1.01)

Male sex
Disease duration
BMI, kg/m*
<185
=18.5and < 23.0
=23.0
Alcohol drinking
Smoking
DAS28ESR(3)
No. of previous DMARDs used
TNF inhibitors
Etanercept
Infliximab
Adalimumab
Months of TNF inhibitor use
Concomitant use of corticosteroid
Concomitant use of methotrexate
Concomitant use of NSAIDs
Concomitant use of acetaminophen
LFT abnormality when starting TNF inhibitor

Past history of liver function abnormality

3.57 (1.69~7.69)
0.99 (0.94-1.03)

1.00
1.05(0.36-3.05)
1.62 (0.57—4.62)
1.19 (0.25-5.58)
1.08(0.23-5.04)
1.33 (0.91-1.93)
1.14 (0.92-1.42)

1.00
0.40 (0.05-3.10)
079 (.37-171)
1.01(0.99—-1.02)
131(0.48-3.53)
0.42(0.20-0.89)
0.59 (0.25-1.38)
1.40 (0.64-3.05)
2.92(1.07-7.99)
2.18(0.82—5.80)

3.97 (1-69-9.33)
0.96 (0.90-1.03)

1.00
1.16 (0.35-3.78)
1.53 (1.02-2.37)

1.55 (1.02-2.37)
1.21(0.92-1.60)

1.00
0.49 (0.05-4.91)
0.81(0.34-1.96)
1.01(0.99—-1.02)
1.09 (0.37-3.23)
0.31(0.13-0.77)
0.63 (0.24-1.69)
1.06 (0.43-2.63)
1.55 (0.45-5.41)
1.66 (0.52-5.32)




Unvertraglichkeit der Chemoprophylaxe bei Tofacitinib, ADA

bzw. MTX Patienten (MTX macht am meisten Probleme)

Tuberculosis and other opportunistic infections in tofacitinib-treated patients with rheumatoid
arthritis

Table 3 Patients in phase Ill studies who experienced ALT
elevations according to study exposure group and isoniazid usage

>1xULN >3xULN >5xULN  >10xULN

n (%) n (%) n (%) n (%)
Isoniazid/tofacitinib™® 58 (22.1%) 4 (1.5%) 1(04%) O
(n=263)
No isoniazid/tofacitinib™® 550 (15.2%) 35 (1.0%) 7 (0.2%) 2 (<0.1%)
(n=3614)
Isoniazid/adalimumab 3 (20%) 0 0 0
(n=15)
No isoniazid/adalimumab 24 (12.7%) 2 (1.1%) 1(05%) 0
(n=189)
Isoniazid/methotrexate 3 (37.5%) 1(125%) O 0
(n=8)
No isoniazid methotrexate 19 (10.7%) 0 0 0
(n=178)

Winthrop KL, et al. Ann Rheum Dis 2016;75:1133-1138.



Impfungen bei rheumatologischen
Erkrankungen



EULAR recommendations for vaccination in adult
patients with autoimmune infl ammatory rheumatic
Diseases 2011

Box 2 Vaccinations to be checked during the initial

investigation (by history taking)

Haemophilus influenzae b

Hepatitis A

Hepatitis B

Human papillomavirus

Influenza

Neisseria meningitides

Rubella (for women of childbearing age)
Streptococcus pneumoniae

Tetanus toxoid

Ann Rheum Dis 2011;70:414-422.



2015 American College of Rheumatology Guideline

Table 2. Recommended use of vaccines in patients with RA treatment’
Vaccine
Influenza
RA Pneumo- (killed/ Human Herpes
treatment coccal inactivated)| HepatitisB | papilloma zoster
Before initiating therapy
DMARD X X X X X
monotherapy
Combination
DMARDs
TNF
inhibitors X X X X X
Non-TNF
biologics . . . . .
While taking therapy
DMARD
monotherapy . . . . .
Combination
DMARDs X X X X X
TNF Not
inhibitors . X X X recommended
N_on-TNF X X X X Not
biologics recommended

Arthritis Care & Research, DOI 10.1002/acr.22783, VC 2015, American College of Rheumatology
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Influenza Impfung fur alle immunsupp. Pat. PFLICHT

Indikation

Die Impfung ist jeder Person, die sich schitzen will, zu empfehlen.

Besonders dringlich empfohlen ist die Impfung:

Personen mit erhohter Gefahrdung oder infolge einer chronischen Erkrankung (chron. Lungen-,
Herz-, Kreislauferkrankungen (auRer Hypertonie), Erkrankungen der Nieren, neurologische Er-
krankungen, Stoffwechselkrankheiten (einschlieRlich Diabetes mellitus) und Immundefekten)®
Schwangeren und Frauen, die wahrend der Influenzasaison schwanger werden wollen®

Kindern ab dem vollendeten 6. Lebensmonat

Personen im Umfeld von Neugeborenen

Personen ab dem vollendeten 50. Lebensjahr

Kindern/Jugendlichen ab dem 7. Lebensmonat bis zu 18 Jahren unter Langzeit-Aspirin-Therapie
(Verhutung eines Reye Syndroms). Es ist zu beachten, dass in diesem Fall eine Lebendimpfung
altersunabhangig kontraindiziert ist!

stark Ubergewichtigen Personen (BMI>40)

Betreuungspersonen (z.B. in Spitédlern, Altersheimen und im Haushalt) und Haushaltskontakte
von Risikogruppen (kleine oder kranke Kinder, altere Personen, Personen der zuvor genannten
Gruppen)®®

Personen aus Gesundheitsberufen

Personen mit haufigem Publikumskontakt

Generell Reisenden: Schutz wahrend der Reise (z.B. am Flughafen, im Flugzeug) und am Reiseziel
(Influenzasaison tritt auf der Stidhalbkugel etwa um % Jahr verschoben auf!).




Pneumokokken Impfung fur alle immunsupp. Pat. PFLICHT

Personen ohne vorangegangene Pneumokokkenimpfung mit erhohtem Risiko in Abhangigkeit vom
Alter bei der Erstimpfung (PNC: konjugierte Pneumokokkenvakzine (10- oder 13-valent), PPV23: 23-

valente Polysaccharidvakzine)***:

Alter bei Erstimpfung: Personen mit erhthtem Risiko" Empfohlene Auffrischungen

Im 1. Lebensjahr® 0/nach 2 Monaten/9-12 Monate | 1xPPV23 ab dem 3. Lebensjahr"
nach Erstimpfung PNC

Im 2. Lebensjahr® 0/nach 2 Monaten PNC 1xPPV23 ab dem 3. Lebensjahr"

Im 3.-5. Lebensjahr® 0/nach 2 Monaten PNC nach 28 Wochen 1 x PPV23

Ab 6. Lebensjahr PNC13/naCh 8 Wochen PPV23 Weitere Vorgehensweise bzgl. Auffrischungen ist

derzeit nicht entscheidbar und wird von laufenden
Untersuchungen abhangen.

* Beginn ehestmoglich ab dem vollendeten 2. Lebensmonat. Im Rahmen des Impfprogramms PNC10 fiir Kinder mit erhdhtem Risiko bis

zum vollendeten 5. Lebensjahr kostenfrei.

® So frith wie moglich nach Feststellung des erhdéhten Risikos mit der Impfserie beginnen (Mindestabstand 8 Wochen zwischen Impfun-
gen), bei elektiver Splenektomie oder Cochlearimplantation und bei Planung einer immunkompromittierenden Therapie sollte die Imp-
fung spatestens 2 Wochen vorher abgeschlossen sein. Eine weitere PNC Impfung sollte nach Splenektomie (vor Krankenhausentlassung)

136,137,138
erfolgen .

¢ Mindestabstand zu letzter PNC-Impfung 8 Wochen.



Impfempfehlung Australien bzgl. Influenza und

Pneumokokken
A practical approach to vaccination of patients with autoimmune inflammatory rheumatic diseases

in Australia
Cost covered Approx. cost if not
Vaccine Recommendations Dosing Frequency by NIP covered by NIP
Influenza Annually Two doses 4 weeks Annually Yes NA
apart for 1st year
and then one dose
annually
Pneumococcus-  13vPCV, 23vPPV vaccines 13vPCV first, then Rpt in For adults Standard co-payment
vaccine-naive 23vPPV after 5 years, >65 years $37.70 or $6.10 for
>8 weeks then 3rd concession card
dose at holders
age 65
Pneumococcus-  23vPPV at age 18 or at 23vPPV at diagnosis of <2 More For adults Standard co-payment
previously diagnosis of AIIRD, or AIIRD, or 5 years doses, >65 years $37.70 or $6.10 for
vaccinated 5 years after last dose after last dose 5 years concession card
apart holders

2017 Royal Australasian College of Physicians



Impfrate: 85% Influenza und 44% Pneumokokken
A large two-centre study in to rates of influenza and pneumococcal vaccination and infection burden
in rheumatoid arthritis in the UK

Table 1 Baseline demographics population

All n=929 HES linked site only n =387

Age (yrs.) 63.1 64.1

Gender Female n (%) 686 (74.9) 302 (78.1)

DMARDs n (%) 731 (78.7) 305 (78.8)

MTX n (%) 490 (52.7) 223 (57.6)

Biologics n (%) 240 (25.8) 109 (28.2)

Current smoker n (%) 191 (20.6) 54 (14.0)

Comorbidity n (%) 306 (32.9) 127 (32.8)

Table 2 Vaccination status of the study population

Total n =929 Ever Ever offered Received Received
offered pneumococcal influenza pneumococcal

n <65 years = 467 . — o L
influenza vaccination vaccination vaccination

n > 65 years = 462 vaccination

Total n (%) 841 (90.5) 410 (44.1) 798 (85.9) 412 (443)

Age <65 years n (%) 421 (90.1) 203 (43.5) 400 (85.7) 207 (443)

Age >65 years n (%) 420 (90.9) 207 (44.8) 398 (86.1) 205 (44.4)

Subesinghe et al. BMC Musculoskeletal Disorders (2016) 17:322



Impfrate: 80% Influenza und 50% Pneumokokken
Influenza and Pneumococcal Vaccination Uptake in Patients with Rheumatoid Arthritis Treated with
Immunosuppressive Therapy in the UK: A Retrospective Cohort Study Using Data from the Clinical

Practice Research Datalink

Table 4. Summary of studies of influenza and pneumococcus vaccination uptake in the UK.

Author

Pradeep et al (2006)
Doe et al (2007)

Thomas et al (2004)
Bridges et al (2003)

Clarke et al (2011)
Saravana et al (2004)

Sowden et al (2007)

Hmamouchi et al
(2015)

Type of
study

Audit
Audit

Audit
Audit

Audit
Audit

Audit

Cohort

N

64
169

111
129

71
100

101

43 (UK
patients)

Disease group

Rheumatoid arthritis

Rheumatic
diseases

Rheumatic
diseases

Rheumatoid arthritis

Rheumatoid arthritis

Rheumatic
diseases

Rheumatic
diseases

Rheumatoid arthritis

PLOS ONE | DOI:10.1371/journal.pone.0153848 April 20, 2016

Influenza vaccine uptake

63%
79%

70%
56% (of those taking MTX
(n=59))

~70%
77%

54%-93%

84%

Pneumococcal vaccine
uptake

43%
34%

33%

38%-64%

44%



