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Infektiot
e Bakteer
o Staphylococcus aureus
o Streptococcus
o Mycobacterium chelonae

Luuydin

Sarilumabi ja raskaus

Interleukiini 6 (IL-6) ja sen reseptori

IL-6 on 26 kilodaltonin (kDa) suuruinen glykopeptidi,
jonka geeni sijaitsee kromosomissa 7. IL-6:n
proteiiniosan paino on 20 kDa. Sokeriosan lisaaminen

proteiinin nostaa sen painon tasolle 21-26 kDa (Tanaka
2014).



(dalton on biokemiassa kaytossa oleva epavirallinen

atomimassayksikko, joka on yksi kahdestoistaosa

hiiliatomin (12C) massasta).

(glykopeptidi on hiilihydraattia sisaltava peptidi. Peptidi

on peptidisidoksilla toisiinsa liittyneiden aminohappojen

ketju).

(kromosomi on DNA-molekyylista ja siihen

kytkeytyneista valkuaisaineista koostuva tuman osa,

joka on solun jakautumisvaiheessa kiertynyt tiiviiksi

sauvamaiseksi kappaleeksi).

IL-6:a valmistettiin kloonauksella ensimmaisen kerran

vuonna 1986.

IL-6 on sytokiini, jolla on monia biologia vaikutuksia:
e immuunivasteen saately

tulendus

luukudoksen aineenvaihdunta

veren solujen synty ja kehitys (hematopoeesi)

kemokiinien ja adheesiomolekyylien tuotanto

muissa soluissa

e maksasoluissa akuutin vaiheen proteiinien
muodostus ( CRP)

(kemokiinit ovat pienimolekyylisia aineita, jotka
aiheuttavat kaikkien tai joidenkin valkosolujen
liikkumisen niita kohti)

(adheesiomolekyyli on solupinnan molekyyli (mm.
integriinit, selektiinit), joka sitoo solua toisiin soluihin tai
sidekudoksen saikeisiin)



(Sytokiini on monentyyppisten solujen tuottamia, solujen
valisina viestiaineina toimivia pienimolekyylisia
proteiineja (esim. interferonit, interleukiinit, lymfokiinit,
kasvutekijat)

Normaalioloissa IL-6:n pitoisuus seerumissa on hyvin
matala ( 1-5 pg/ml) mutta tulehduksen yhteydessa voi
pitoisuus nousta 100000 kertaiseksi (Mesquida 2014).

|L-6:a muodostuu

e T-soluissa

B-soluissa (B-imusolu)

Makrofageissa (syojasolu)

Monosyyteissa (muuttuu kudoksessa makrofagiksi)
Mastosyyteissa (syottosolu)

Neutrofiilisissa granulosyyteissa (neutrofiili)
Eosinofiilisissa granulosyyteissa (eosinofiili)
Gliasoluissa (hermotukisolu)
Sidekudossoluissa (fibroblasti)
Rustosoluissa (kondrosyytti)

Rasvasoluissa (adiposyytti)
Osteoblasteissa (osteosyytin varhaismuoto)

e Endoteelisoluissa (verisuonen sisapinnan solu)
Katso alapuolella keltaisten nuolten ylapuolella olevat
solut, jotka tuottavat IL-6:a.

Siniset nuolet nayttavat solut, joihin IL-6 vaikuttaa.
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Fig. 1. Origin and cell targets of IL-6. Non-exhaustive representation showing the
broad array of cells capable of producing IL-6 (top). There is also a wide variety of
target cells (bottom).

(Assier 2010)

Interleukiini 17 ( = IL-17) tuottavia CD4 positiivisia
lymfosyytteja sanotaan Th17 soluiksi.



Transformoiva kasvutekija beta (= transforming growth
factor = TGF beta) yhdessa IL-6:n kanssa indusoi
patogeenisten Th17 solujen muodostuksen.

Kun TGFbeta vaikuttaa yksinaan (ilman IL-6:n
vaikutusta) indusoi CD4+CD25+ T regulatory ( Treg)
soluja, joissa on forkhead box P3 ( FOXP3) positiivinen.

Defense against
intracellular pathogens

Defense against
parasitic worms

IL-12

Allergy, asthma

/’

TGF-p +
IL-6  Anti-IL-6RAb

Naive T cells

Defense against
extracellular bacteria and fungi

Autoimmunity, chronic inflammation

Immunosuppression
Tolerance

Anti-interleukin-6 receptor antibody (anti-IL-6RAb) may be able to repair Th17/Treg imbalance. When CD4* naive T cells are
primed, a specific cytokine directs their differentiation into an effector T cell subset. IL-6 in combination with TGF-3 preferentially
induces Th17 development, whereas TL-6 inhibits TGF-3-induced Treg differentiation, thus leading to Th17/Treg imbalance. This
imbalance is pathologically important for the development of autoimmune and chronic inflammatory diseases. Anti-IL-6RAb may be
able to repair this imbalance. Abbreviations: Ahr, aryl hydrocarbon receptor; Foxp3, forkhead box P3; ROR, retinoid-related orphan
receptor; STAT, signal transducer and activator of transcription; T-bet, Thl-specific T box transcription factor; TGF- B, transforming
growth factor B; Th17, IL-17-producing T helper cells; Treg, regulatory T cells.

Tanaka 2012



IL-6:n viestin (signaali) valittyminen kohdesolun sisalle

Signaalin valittymiseen on kaksi tieta (Al-Shakarchi
2013).

1. IL-6 tarttuu solun pinnalla olevaan IL-6 reseptoriin
(=IL6R=CD126) (membrane bound IL-6 reseptor =
mIL-6R). Sen molekyylipaino on 80 kDa.

IL-6:n ja mIL-6R:n muodostama yhdiste
(kompleksi) tarttuu solun

pinnalla kahteen glykoproteiini 130:een
(=gp130=CD130).

2. IL-6 tarttuu soluvalitilassa liukoisessa muodossa
olevaan IL-6 reseptoriin ( sIL-6R). IL-6:n ja sIL-6R:n
muodostama kompleksi sitoutuu solun pinnalla kahteen
glykoproteeiini 130:een ja tama uusi kompleksi valittaa
signaalin solun sisalle. Liukoisen IL-6 reseptorin
molekyylipaino on 50-55 kDa.

IL-6 reseptori on tietyissa soluissa kuten maksasoluissa
(hepatosyytti) ja valkosoluissa. Sen sijaan liukoista
|IL-6-reseptoria ( = slL-6R) on seerumissa. Se sitoutuu
IL-6:een ja tama yhdistelma tarttuu kohdesolun
gp130:een ( gp = glykoproteiini).

IL-6:n ja slL-6R:n muodostama liukoinen kompleksi
kykenee vaikuttamaan myos sellaisiin soluihin, joiden
pinnalla ei ole IL-6:n reseptoria.


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3706382/

IL-6 aktivoi soluja sitoutumalla aluksi Alfa-reseptoriin (
IL-6 R = CD 126), joka dimerisoituu gp130:n kanssa.
Sen jalkeen aktivoituvat reseptoriin liittyvat kinaasit (
JAK1, JAK2 ja Tyk2). Sen jalkeen fosforyloituvat
glykoproteeini 130:n solunsisaiset osat, mika vaikuttaa
STAT1 ja STAT 3 aktiviteettiin. (Jones 2011).

IL-6 nivelreumassa

IL-6:a muodostuu runsaasti nivelreumassa nivelpussin
sisakerroksen soluissa (synoviaalisolu) ja syojasoluissa
(makrofagi). Nivelreumapotilaiden veressa on IL-6:n ja
sIL-6R:n maara lisaantynyt.

Myos nivelnesteessa on IL-6:n pitoisuus koholla
nivelreumassa (Alten 2011)

IL-6 vaikuttaa nivelreumassa usealla alueella:
e |L-6 edistaa T-solujen aktivaatiota
e |L-6:n vaikutuksesta B solu muuttuu vasta-ainetta
(immunoglobuliini) muodostavaksi plasmasoluksi.
e |L-6 edistaa tulehdussolujen siirtymista nivelkalvolle


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3389389/

e |L-6 edistaa yhdessa TNF-alfan ja IL-1:n kanssa
verisuonten uudismuodostusta (angiogeneesi)
nivelkalvolla

e |L-6 lisaa maksassa akuutin vaiheen proteiinien
muodostusta ( CRP ja seerumin A amyloidi =SAA)

e |L-6 aiheuttaa osaltaan nivelreumapotilaan anemiaa
lisaamalla maksassa hepsidiinin muodostusta.
Hepsidiini on maksan tuottama proteiini, jonka
tuotanto lisaantyy mm. tulehduksessa ja joka estaa
raudan imeytymista suolesta ja sen vapautumista
maksasta ja makrofageista.

(Al-Shakarchi 2013)

Pelechas (2019 Kokotekstina)



http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3706382/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6732515/pdf/tcrm-15-1073.pdf

The IL-6 molecule sarilumab

Despite the advances in RA treatment, patients are still in a
need of new treatment options. Sarilumab is expected to work
in this direction. It 1s a human, IgG1l monoclonal antibody
produced in Chinese Hamster Ovary cells by recombinant
DNA technology that binds to the a-subunit of the mem-
brane-bound and soluble IL-6 receptors inhibiting IL-6
signaling.'”

Kivitz (2018 Kokotekstina) totesivat
sarilumabi-kynan kayton olevan
helppoa nivelreumapotilailla.

Sarilumab pen. Visual features of the prefilled,
single-use, disposable, buttonless, ergonomic sarilumab
pen include (1) an easy-to-remove needle cap, (2) a
needle cover that is automatically positioned after
injection to help prevent needlestick injuries, (3) a
transparent window that turns yellow when the injection
is complete, and (4) strips to facilitate grip


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5935610/pdf/40744_2017_Article_90.pdf

Tutkijoiden johtopaatos:

“In this study, patients with rheumatoid arthritis
successfully completed self-injections with a single-use,
disposable, prefilled, buttonless, ergonomic sarilumab
pen. Patients reported satisfaction with the sarilumab
pen and found the pen easy to use. In addition, patients
were very confident regarding the use of such a pen for
self-injection in the future. Safety and efficacy appeared
to be generally similar between the pen and syringe
groups and consistent with observations from other
clinical trials of sarilumab. In conclusion, this study
demonstrated the ease of use and robustness of
sarilumab 150 and 200 mg g2w administered via pen
when used by patients with rheumatoid arthritis in an
unsupervised real-world setting.”

Avci ja Burmester (2024 Kokoteksting)


https://pmc.ncbi.nlm.nih.gov/articles/PMC10789669/pdf/40259_2023_Article_634.pdf

The role of the interleukin (IL)-6 pathway in the treat-
ment of rheumatoid arthritis has the potential to progress
with different inhibitions of this pathway such as IL-6
cytokine blockade and trans-signaling blockade, in addi-
tion to IL-6 receptor blockers.

The favorable efficacy/safety profile of tocilizumab has
prompted the rapid development of biosimilars and new
potent IL-6 receptor inhibitors.

The potential impact of modalities targeting different
antigenic sites of the IL-6 cytokine on efficacy and safety
data highlights the importance of both clinical and basic
research in revealing the true potential of this pathway.

The efficacy demonstrated by olokizumab in phase I1I
studies, along with its open-label extension safety data,
has shown that direct IL-6 inhibitors may also have an
important place in this field.
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Interleukin (IL)-6 signaling cascade. Interleukin-6
demonstrates its biological activities only by binding to
its specific receptor, IL-6R. This cytokine-receptor
complex then associates with the IL-6R B-subunit,
gp130, leading to intracellular signaling. Classical IL-6
receptor signaling occurs in cells that express IL-6R and
gp130. IL-6 receptor can be proteolytically cleaved from
the cell membrane by ADAM17, generating sIL-6R. This
mechanism of trans-signaling allows IL-6 to act on cells
that lack IL-6R. Both modes of IL-6 receptor signaling
lead to gp130 activation of Janus kinases 1 and 2 and
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tyrosine kinase 2, and a series of proximal tyrosine
residues that activate the STAT1, STAT3, MAPK, and
PI3K cascade. In addition to the JAK/STAT pathway,
IL-6 signaling also stimulates SFK-dependent signaling,
which probably leads to the activation of different
transcriptional regulators including YAP. Phosphorylation
of the tyrosine motif 759 in the cytoplasmic tail of gp130
is important for negative regulation of IL-6 signal
transduction. SHP2 and SOCS3 bind to this
phosphotyrosine and attenuate the IL-6 downstream
JAK/STAT signaling. In trans-presentation, mIL-6Ra in
complex with IL-6 is presented by dendritic cells and
sensed by gp130 molecules expressed on T cells.
ADAM17 a disintegrin and metallopeptidase domain 17,
IL-6 interleukin-6, IL-6R interleukin-6 receptor, Jak
Janus kinase, MAPK mitogen-activated protein kinase,
mlL-6R membrane bound IL-6R, PI3K
phosphatidylinositol-4,5-bisphosphate 3-kinase, SFK
Src-fam- ily kinase, SHPZ2 Src homology 2-containing
protein tyrosine phos- phatase 2, s/IL-6R soluble IL-6R,
SOCS3 suppressor of cytokine sign- aling 3, STAT
signal transducer and activator of transcription, Tyk2
Tyrosine kinase 2, Tyr759 tyrosine residue 759, YAP
YES-associated protein”



Wang ja kollegat (2024 Kokotekstina)



https://www.cell.com/action/showPdf?pii=S2211-1247%2824%2900147-5
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Highlights
e The structures of Fabs with an ~10 kDa portion of the antigen
are determined by cryo-EM

e Both tocilizumab and sarilumab bind to the D3 domain of IL-
6R

e Sarilumab and tocilizumab inhibit IL-6/IL-6R signaling by
competing for the IL-6 binding site

Antibody

Cryo-EM analysis of the sarilumab Fab/IL-6R complex

(A) Schematic representation of the IL-6 signaling
pathway inhibited by sarilumab.

(B) Cryo-EM reconstruction of the sarilumab Fab/IL-6R
complex with each chain colored individually. H, heavy
chain; L, light chain; D2 or D3, the second or third
domain of IL-6R.

(C) Cartoon representation of the sarilumab fab/IL-6R
complex.

(D) Structural comparison of the D3 domain of the



sarilumab Fab/IL-6R structure (green) and the IL-6R
structure (orange, PDB: 1N26). L5, L6, and L7 indicate
loop 5, loop 6, and loop 7, respectively.

(E) The interactions between the D2 loop (gray) and the
D3 domain (green).

Competitive binding of sarilumab with IL-6

(A and B) Superposition of the sarilumab Fab/IL-6R
complex with the IL-6/IL-6R (A) or gp130/IL-6R (B)
structure by aligning IL-6R. The IL-6/IL-6R and
gp130/IL-6R structures were derived from PDB: 1P9M.
IL-6, gp130, and sarilumab are colored pink, gray, and
cyan, respectively. The D2 and D3 do- mains of IL-6R
from 1P9M are shown in blue and green, respectively.
IL-6R in the sarilumab Fab/IL- 6R complex is omitted for
clarity.



(C) The binding surfaces of IL-6 (pink) and sarilumab
(cyan) on IL-6R. The overlapping binding surface is
colored yellow.

(D) The binding surfaces of sarilumab (cyan) and gp130
(gray) on IL-6R. The overlapping binding surface is
colored yellow.

Tutkijoiden johtopaatokset:

In the present study, we report the structures of IL-6R in
com- plex with the therapeutic antibodies sarilumab and
tocilizumab. The Fabs of sarilumab and tocilizumab
interact with the D3 domain of IL-6R, and the tightly
associated D2 loop is essential for stabilizing the binding
site. The binding sites of both anti- bodies partly overlap
with that of IL-6, which explains the inhib- itory effect.
Future antibodies may be designed to target the IL-6
binding surface between the D2 and D3 domains or the
gp130 binding surface on the D3 domain. Several other
bio- logics targeting IL-6R are known: satralizumab has
been approved for treating neuromyelitis optica
spectrum disor- der,20,21 and NI-120122 and
vobarilizumab23 (a nanobody) are under development.
The IL-6R binding mechanisms of these biologics need
further investigation.

Therapeutic antibodies are a rapidly growing class of
drugs that have been used to treat various human
diseases,24 including cancer, autoimmunity, chronic
inflammatory diseases, and infectious diseases.



Structural studies provide key information about
antibody binding mechanisms and are helpful for rational
antibody design.25-31 In the current Fab/antigen
structures, only a portion of the multidomain receptor
IL-6R (12.4 kDa in the sarilumab Fab/IL-6R structure;
$8.5 kDa in the tocilizumab Fab/IL-6R structure)
exhibited ordered structures, although the full
extracellular domain of IL-6R was used for complex
forma- tion. Importantly, membrane receptors and
ligands containing either a multidomain or a small
extracellular structure, such as PD-L1 and PD-1,
constitute one of the most important protein classes
targeted by therapeutic antibodies.24 Structural studies
of Fabs interacting with a small portion of these
receptors or ligands ( 10 kDa), as exemplified by the
current study, would be one typical usage scenario of
cryo-EM analysis in future therapeutic antibody
development.”

Sarilimumabin farmakologia



Sarilimumabin farmakokinetiikka

Pelechas ja kollegat ( 2019
kokotekstina)

Regarding the pharmacokinetics of the drug, it has a C,,, .«
of 24 days after administration reaching a steady state
within 14-16 weeks. The half-life is concentration-depen-
dent. Thus, for the 150 mg dose i1s <8 days while for the
200 mg dose it can reach up to 10 days. No dose-adjustments
are required for patients with hepatic or renal impairment as
it 1s not excreted by the hepatic or renal systems. Non-
detectable levels of the drug can be achieved 28 days after
discontinuation for the 150 mg dosage scheme or 43 days

after the discontinuation of the 200 mg dosage scheme.?”

Xu ja kollegat (2019 Kokotekstina)



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6732515/pdf/tcrm-15-1073.pdf
https://pmc.ncbi.nlm.nih.gov/articles/PMC6856490/pdf/40262_2019_Article_765.pdf

Key Points

Using data from 1770 patients with rheumatoid arthritis
treated with sarilumab in clinical trials, a population-
pharmacokinetic model was developed to describe the
pharmacokinetics of sarilumab and impact of patient
characteristics on pharmacokinetic variability

The pharmacokinetics of sarilumab 1s described by a
two-compartment model with first-order absorption and
parallel linear and nonlinear Michaelis—Menten elimina-
tion

We found limited clinical relevance of body weight on
sarilumab exposure; no adjustment in sarilumab dose 1s
required for body weight or any other patient characteris-
tics assessed

Tutkijoiden johtopaatokset:

“The pharmacokinetics of sarilumab was described by a
two- compartment model with first-order absorption and
parallel linear and nonlinear (M—M) elimination, which
allowed for characterization of sarilumab
pharmacokinetics in the target patient population of
patients with RA, and estimation of exposure in
individual patients. Compared with sarilumab 150 mg



g2w, the 200-mg q2w dose resulted in more pro-
nounced saturation of the nonlinear clearance pathway
over the dosing interval and, hence, a greater than
dose-proportional increase in exposure over this dose
range. Increas- ing the sarilumab dose by one-third from
150 mg g2w to 200 mg g2w resulted in a twofold
increase in AUC0-14d. Body weight, ADA status,
sarilumab drug product, albumin, sex, CrCl, and
baseline CRP, but not age, race, concomitant
treatments, or liver function tests, were identified as
significant covariates influencing sarilumab
pharmacokinetics. Evidence indicates that the impact of
these covariates on exposure does not translate into
clinically meaningful differences in efficacy or safety.
Therefore, no adjustment in the sarilumab dose is
required for body weight or any of the other patient
characteristics assessed, including age, sex, and race. “

Paccaly ja kollegat (2021 Kokotekstina)



https://accp1.onlinelibrary.wiley.com/doi/pdfdirect/10.1002/jcph.1703
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Paccaly ja kollegat (2021 Kokotekstina)

Tutkijoiden johtopaatokset:

“In summary, the drug concentration-time profiles
following single doses of subcutaneous sarilumab (150
and 200 mg) and intravenous tocilizumab (4 and 8
mg/kg) were indicative of target-mediated drug dispo-
sition and concentration-dependent elimination. Max-
imal drug effect on the pharmacodynamic biomarkers
(IL-6, sIL-6R, CRP, and absolute neutrophil count ) was
achieved at the low and high doses evaluated here. The
pharmacokinetic and pharmacodynamic data provide
support for the elevation in IL-6 and slL-6R values in


https://accp1.onlinelibrary.wiley.com/doi/pdfdirect/10.1002/jcph.1703

serum as being a secondary effect of IL-6R blockade
because of loss of IL-6R-mediated clearance. Overall,
despite differences in pharmacokinetic, the onset of the
increases in IL-6 and slL-6R was similar for
subcutaneous sarilumab and intravenous tocilizumab. A
rapid decrease in CRP and in absolute neutrophil count
occurred, with an onset that was similar regardless of
the dose and route of administration of the anti-IL-6R
drug. Maximal decrease in CRP (indicator of efficacy)
correlated with circulating drug concentrations, while
there was maximal decrease in absolute neutrophil
count saturated with drug concentrations. The effect on
absolute neutrophil count is in agreement with the
hypothesis that anti- IL-6R drugs promote neutrophil
margination from the systemic circulation to the vascular
walls or other tissue. Exploratory markers for joint
inflammation (CRPM ( = CRP metabolite), C1M, and
C3M) decreased in a dose-dependent manner. The
effect of both anti-IL-6R drugs, subcutaneous sarilumab
and intravenous tocilizumab, on pharmacodynamic
biomarkers and safety is consistent with previous study
results of rheumatoid arthritis patients administered an
IL-6 inhibitor.”



Kim (2015 Kokotekstina)

Name Manufacturer Clinicalstage Target Structure
Tocilizumab JW Pharmaceutical IV sIL-6R [ =
mlIL-6R "‘ "':'
humanized mAb
Sarilumab Sanofi/Regeneron 111 sIL-6R
mIL-6R \

human mAb

Raimondo ja kollegat (2017
Kokotekstina)



https://link.springer.com/article/10.1007%2Fs12272-015-0569-8
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5447699/pdf/dddt-11-1593.pdf

Trans-signaling Cis-signaling

kA LA kA LX] LX) LX) LX) LX)
L) Proinflammatory genes

L) Proinflammatory mediators

IL-6 receptor trans and cis-signaling pathway
and its blockade by sarilumab.

Abbreviations: gp130, glycoprotein 130; IL-6,
interleukin-6; JAK, Janus family tyrosine kinase;



mIL-6R, membrane-bound interleukin-6

receptor; SAR, sarilumab; slL-6R, soluble
interleukin-6 receptor; STAT, signal transducer

and activator of transcription; SOCS-3,
suppressor of cytokine signaling 3; P,
phosphoryl group.

Avci ja kollegat (2018 Kokotekstina)
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Kuvan suurennokset:
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Fig. 1 IL-6 signaling cascade. IL-6 demonstrates its biological activi-
ties only by binding to its specific receptor, IL-6R. This cytokine-
receptor complex then associates with the IL-6R B-subunit, gp130,
leading to its dimerization and intracellular signaling. Classical IL-6
receptor signaling occurs in cells that express IL-6R and gp130.
IL-6R can be proteolytically cleaved from the cell membrane by
ADAM17, generating slL-6R. This mechanism of trans-signaling
allows IL-6 to act on cells that lack IL-6R. Both modes of IL-6 recep-
tor signaling lead to gp130 activation of Janus kinases 1 and 2 and
Tyrosine kinase 2, and a series of proximal tyrosine residues that
activate STAT1, STAT3, MAPK and PI3K cascade. Besides the
JAK/ STAT pathway, IL-6 signaling also stimulates SFK-dependent
signal- ing, which probably leads to the activation of different
transcriptional regulators including YAP. Phosphorylation of the
tyrosine residue 759 in the cytoplasmic tail of gp130 is important for
negative regu- lation of IL-6 signal transduction. SHP2 and SOCS3
bind to this phosphotyrosine and attenuate the IL-6 downstream
JAK/STAT sign- aling. ADAM17 a disintegrin and metallopeptidase
domain 17, IL-6 interleukin-6, IL-6R interleukin-6 receptor, Jak
Janus kinases, MAPK mitogen-activated protein kinase, m/L-6R



membrane bound IL-6R, PI3K
phosphatidylinositol-4,5-bisphosphate 3-kinase, SFK Src-fam- ily
kinase, SHPZ2 Src homology 2-containing protein tyrosine phos-
phatase 2, sIL-6R soluble IL-6R, SOCS3 suppressor of cytokine
sign- aling 3, STAT signal transducer and activator of transcription,
Tyk2 Tyrosine kinase 2, Tyr759 tyrosine residue 759, YAP
YES-associated protein

Vasta-aineiden muodostus
sarilimumabia kohtaan
nivelreumassa

Tanaka ja kollegat (2021 Kokoteksting)
Tutkijoiden johtopaatos:

“In conclusion, when sarilumab was administered as
monotherapy or in combination with MTX or non-MTX
csDMARD:s in Japanese patients with RA, treatment-
emergent ADAs occurred infrequently at a low titre and
did not alter the safety or efficacy of sarilumab 150mg or
200mg g2w. These results support the use of sarilumab
at the recommended dose of 200 mg g2w as
monotherapy or in combination with csDMARDs in
Japanese patients with RA.”


https://watermark.silverchair.com/roab066.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAA0kwggNFBgkqhkiG9w0BBwagggM2MIIDMgIBADCCAysGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMYjISTGBuMPyhzC4jAgEQgIIC_D2cXO_hqFmCLKS1nUoYrfu4idW3Y5DRwNt2_nCktn5tc-K4SsfbVhE9MD08RfxHrNyGXLPSGnNBQCcT6O0vuqGeX7P9Mj9YKBFPgF3iMB60J-LZgx5nWo3wD867-0kb-BzzQTVOLzT4CyMnRUohBLjubVMq8JAMgS4eYpPQ3ZnX9JLntdqdabHMmBE8JS1JEIBAB7GEJBxJF0O1zH3vvPX_lvxbKqk6M-cY39fGyG8pAstri-F_JcclU53J00XOeyzV76i0Glsn5-Y_i6_JGtiVkw5rzXimpUQCXuK59etwtZP69qudZiRl4b8Bd3VBrbtoCq0EkPAelRsdXW1L9eUX7L9opO4w9h4erKAeahYfMBX-aivsJtBQarCDSfeP20vhD23hpNbAuNcw5q3Y3-Pow8oHj-qEDSQM0jo2K_L0SUOwlI0Iqkqh1UTxMi1hsiNp1lE8nmV6wE8JI9ojOB_oTUgQ0TcxOKTI6c94EsZQHam2e0TcU2tL1O8L44YmepIoMo9Hb2LVcxUDYQkacTskj9j-wdHoiNEbovVvjxe3cmERwi4OKZ4ssUbCW2HgvZJqXjvlucQAyTPuIb_C_YNPkpirYUviA4T4eIgeYcEcKLEE3kMVqdj66v1hF18ctA02wXMvbc0y7v5hwGCEDClHNhrBS0egOkbd95g5vAUfuVEPQRi7g07XEa4x9uH5sT5BsimLX2Fp7bam2N46kYisX85E-U2Ck8K8pUNBWdhvBW5jpxXdVpiBUtUzAjU7jnjzPeMyUAOQTea9mOT9nLvgEp63FTRpAy15E5TMaeqwnQVsXx25-2LeYuIBStlNuv2kpJS4zfGroNeR1M_-Ev_dO-0roxAgQBdOo9MUBd5PVgjlU_O6aWfK66lab2FXejz-M5xHd7ap9YSOPHLjru_zLpxi8UUfpuw_pmBJhkL9g9qCMP4vNTeKO8pkMbY28o92DGJiA9awM5JnnPpFg2Ma3bqgzstcWqo4DhKISjiQGX_lOm_7uNsFPjhe

Sarilumabin vaikutus muiden
laakeaineiden metaboliaan

Sarilumabi ja simvastatiini

Bong Lee ja kollegat (2017 Kokotekstina ) antoivat 19
nivelreumaa sairastavalle simvastatiinia (40 mg)
vuorokausi ennen sarilimumabin ( 200 mg) antamista
seka toisen annoksen simvastatiinia ( 40 mg) seitseman
vuorokautta sarilimumabin antamisen jalkeen.
Simvastatiinin antamisen jalkeen mitattiin
koehenkiloiden plasman simvastatiinipitoisuus seka
simvastatiinin aineenvaihduntatuotteen
hydroksisimvastatiinin plasmapitoisuus.



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5425488/pdf/40262_2016_Article_462.pdf

Tulokset: Sarilimabi pienensi plasmassa simvastatiinin
ja hydroksisimvastatiinin pitoisuutta.
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mg 1 day before and 7 days after subcutaneous injection of
sarilumab 200 mg (N = 19). Pharmacokinetic parameters for two
patients were not calculated because of sample stability issues
during bioanalysis. SD standard deviation

Tutkijoiden johtopaatos:

Sarilumab treatment resulted in a reduction in exposure of
simvastatin, consistent with reversal of |L-6- mediated CYP3A4
suppression in patients with active RA, as was reported for
tocilizumab with simvastatin and for sirukumab with midazolam.

Key Points

Interleukin (IL)-6 levels are elevated in
inflammatory conditions, including rheumatoid
arthritis (RA), leading to reduced cytochrome P450
(CYP) 3A4 activity and higher CYP3A4 substrate
concentrations.

Sarilumab, a human monoclonal antibody blocking
the 1L-6 receptor-a (IL-6Rat), restores CYP3A4
activity, which results in decreased exposure of the
sensitive CYP3A4 substrate simvastatin and its
active metabolite B-hydroxy-simvastatin acid in
patients with active RA.

These findings are consistent with those reported for
the IL-6R antagonists tocilizumab and sirukumab.



Sarilumabi nivelreuman hoidossa

June ja Olsen (2016 Kokotekstina)

Tutkijoiden johtopaatokset:

“Phase Il and lll clinical trials have established that
sarilumab is an effective treatment for patients with
moderate to severe rhneumatoid arthritis who have had
an incomplete response to methotrexate. The efficacy
and safety profiles are very similar to the available IL6
targeting drug tocilizumab, and include significant
decreases in progression of structural damage.
Sarilumab was not effective in AS, which is also similar
to findings with tocilizumab. This is despite the fact that
circulating IL-6 levels correlate with disease features in
AS, and is another reminder that predictions based on
biologic data do not always translate into therapeutic
effects. Infections were the most common adverse
events with sarilumab , similar to findings with TNF


https://pmc.ncbi.nlm.nih.gov/articles/PMC5090261/pdf/nihms816743.pdf

blockade, while neutropenia, transaminitis and elevated
cholesterol are more specific for the IL6 pathway.”

Scott ( 2017 Abstrakti)

Boyce ja kollegat (2018 Abstrakti) esittivat
yhteenvetoartikkelin sarilumabin kaytosta nivelreuman
hoidossa.

Tutkijoiden johtopaatokset:

“Data from 4 clinical studies demonstrate that sarilumab
(150 and 200 mg every 2 weeks) plus methotrexate was
more effective than placebo plus methotrexate and that


https://link.springer.com/article/10.1007/s40265-017-0724-2
https://journals.sagepub.com/doi/10.1177/1060028018761599

monotherapy with sarilumab 200 mg every 2 weeks was
more effective than adalimumab monotherapy in
patients with rheumatoid arthritis who cannot take
methotrexate. The risks for adverse effects were similar
among sarilumab, adalimumab (monotherapy), and
placebo groups, but placebo was associated with fewer
withdrawals caused by adverse effects. In comparison
with historical data, the overall efficacy, safety, and cost
of sarilumab appear to be similar to those for tocilizumab
and other biologic disease-modifying anti-rheumatic
drugs. Therefore, sarilumab is an effective biologic
disease-modifying anti-rheumatic drug that may be used
as an alternative to tocilizumab, other biologic
disease-modifying anti-rheumatic drugs , or tofacitinib in
patients with moderate to severely active rheumatoid
arthritis who have not responded adequately to prior
conventional synthetic disease-modifying anti-rheumatic
drugs therapy or TNFis. Additional long-term data are
needed to confirm the efficacy, safety, cost, and place of
sarilumab in rheumatoid arthritis .”

Avci ja kollegat (2024 Kokotekstina)


https://pmc.ncbi.nlm.nih.gov/articles/PMC10789669/pdf/40259_2023_Article_634.pdf

The role of the interleukin (IL)-6 pathway in the treat-
ment of rheumatoid arthritis has the potential to progress
with different inhibitions of this pathway such as IL-6
cytokine blockade and trans-signaling blockade, in addi-
tion to IL-6 receptor blockers.

The favorable efficacy/safety profile of tocilizumab has
prompted the rapid development of biosimilars and new
potent IL-6 receptor inhibitors.

The potential impact of modalities targeting different
antigenic sites of the IL-6 cytokine on efficacy and safety
data highlights the importance of both clinical and basic
research in revealing the true potential of this pathway.

The efficacy demonstrated by olokizumab in phase III
studies, along with its open-label extension safety data,
has shown that direct IL-6 inhibitors may also have an
important place in this field.



Kaavakuva IL-6:n osallistumisesta
nivelreumassa niveltulehdukseen

Ogata ja kollegat (2019 Kokotekstina)



https://watermark.silverchair.com/mr0258.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAAscwggLDBgkqhkiG9w0BBwagggK0MIICsAIBADCCAqkGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMVtfKteGC7fOHsmnjAgEQgIICemoz5p82bguyxmB2v-F5pvLDo9NBUV8Tr3OwsghnPBYcaWGfuu2MUpo58liqAnCrpX5SPBXS06dOBDJWeUMt66JIeHuv9k6kmucm8ri7dFahhPZ95SSAcRZ8DzQxXkvF5Xkc2qQnY8a7jZrVu3tEcwCGs5CZfNld7v5oqpWyTHe-hM51LJcyLzOQqmpsPl7NEJZFOoox9-et35hebLlmrx8TL18T7VOjBOC_kCoJ_Qy1M3rKuJ-mZQYBFQE91Xw4m9z98by8Mz4Ljc1_CldfzQcYd6gQYbzmqkqGmoVGm309ZtOJxvv5rS1AKIuGlJg8y07bTm2W2ye5AvOiN-1RfBAlBIT0zQBffjH2s9ijuH9puYg2rOKMtZDgg-2tiMGLfA3CvT2m8VC5Tjelq_K5IfD8hmBpGajBTNuQuNFZhEXwwgHsmcO3DKa7enX6BEWmZjNVKB5TlOzhFdew-GfL3l9yEGy3WRMOo489_ziMlDJxlv3BLDFxk9ASLJ5qrZrlstcNTij32BDXQA_rqcmQPWE_bycN7h_kooP2IlmJrRewcTS08b0CIBarCW_MXS-OwJtjq5KGgwD6PZ1sWcHdUcncCUnXEJeFVD97qX1levX2cpcTvCyv-jHjcCbYPXnXS41uPOLOOer6gZy7dxTYM4qEr8cXRv2cc0kSNYekppnFQDvDANgLtN1_xNIeCb2uTKvGYKs4iNHALX922Ek_7qagdnyM7zWpiC2p8KgUOO75w7eU9taVHfSgWkDYMIsZ6ZRtRDNTfVyQm0gd_uwFobhcVeFYbs1YP_7gI4CxuwL7rYLxMdKPwYX4pPEDD5Ev2AvE-YyXZY-NGrk
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The pathogenic role of IL-6 in RA synovitis. There are
the two main cellular components in the synovium. Type
A synoviocytes are bone marrow derived
macrophage-like cells. Type B synoviocytes are
residential fibroblast like cells also known as FLS. In the
rheumatoid synovium, FLS mainly contributes to arthritis
by producing IL-6, RANKL, MMP3, GM-CSF, IFN-c, and
VEGF. TNF and IL-6 stimulate FLS autocrinally and
induce tumor-like proliferation of FLS. Local arthritic
symp- toms are generated by the collaboration of IL-6
with TNF- and FLS-derived cytokines. Systemic
symptoms are caused by IL-6. IL-6 also contributes to
immune acti- vation and leads to synovitis, resulting in a
vicious circle.



Ogata ja kollegat (2019 Kokotekstina)

Favalli (2020 Kokoteksting)



https://watermark.silverchair.com/mr0258.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAAscwggLDBgkqhkiG9w0BBwagggK0MIICsAIBADCCAqkGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMVtfKteGC7fOHsmnjAgEQgIICemoz5p82bguyxmB2v-F5pvLDo9NBUV8Tr3OwsghnPBYcaWGfuu2MUpo58liqAnCrpX5SPBXS06dOBDJWeUMt66JIeHuv9k6kmucm8ri7dFahhPZ95SSAcRZ8DzQxXkvF5Xkc2qQnY8a7jZrVu3tEcwCGs5CZfNld7v5oqpWyTHe-hM51LJcyLzOQqmpsPl7NEJZFOoox9-et35hebLlmrx8TL18T7VOjBOC_kCoJ_Qy1M3rKuJ-mZQYBFQE91Xw4m9z98by8Mz4Ljc1_CldfzQcYd6gQYbzmqkqGmoVGm309ZtOJxvv5rS1AKIuGlJg8y07bTm2W2ye5AvOiN-1RfBAlBIT0zQBffjH2s9ijuH9puYg2rOKMtZDgg-2tiMGLfA3CvT2m8VC5Tjelq_K5IfD8hmBpGajBTNuQuNFZhEXwwgHsmcO3DKa7enX6BEWmZjNVKB5TlOzhFdew-GfL3l9yEGy3WRMOo489_ziMlDJxlv3BLDFxk9ASLJ5qrZrlstcNTij32BDXQA_rqcmQPWE_bycN7h_kooP2IlmJrRewcTS08b0CIBarCW_MXS-OwJtjq5KGgwD6PZ1sWcHdUcncCUnXEJeFVD97qX1levX2cpcTvCyv-jHjcCbYPXnXS41uPOLOOer6gZy7dxTYM4qEr8cXRv2cc0kSNYekppnFQDvDANgLtN1_xNIeCb2uTKvGYKs4iNHALX922Ek_7qagdnyM7zWpiC2p8KgUOO75w7eU9taVHfSgWkDYMIsZ6ZRtRDNTfVyQm0gd_uwFobhcVeFYbs1YP_7gI4CxuwL7rYLxMdKPwYX4pPEDD5Ev2AvE-YyXZY-NGrk
https://link.springer.com/content/pdf/10.1007/s40744-020-00219-2.pdf

Interleukin-6 (IL-6) plays an important
role in the development of rheumatoid
arthritis (RA) disease state within the
joint.

Beyond the joint, IL-6 is also linked to
extra-articular manifestations and

common comorbidities in patients with
RA.

Interleukin-6 receptor (IL-6R) blockade
treatment with the humanized
monoclonal antibody (mAb) tocilizumab,
and more recently with the human mAb
sarilumab, has been shown in clinical
studies to be an important advancement
for treating RA-associated disease
manifestations within and beyond the
joint.



The benefits of IL-6R blockade seem to
extend to improvements in many of the
extra-articular manifestations of the
condition, such as pain, fatigue, and
anemia, as well as potentially beneficial
effects on certain comorbidities, such as
improvements in glycemic control in
patients with RA and comorbid diabetes,
improvements in bone mineral density in
patients with RA prone to osteoporosis,
and improvements in mood disorders.



IL-6 and mood:

Elevated IL-6 levels have been associated with
major depressive disorder. Hyperactivation of
the HPA axis by IL-6 signaling is a possible
mechanism for mood disorders and depression

ONS effects:

IL-6 production correlates with reports
of fatigue in patients with RA, possibly
influenced through dysregulation

of the HPA axis

Cardiovascular effects:
IL-6~induced chronic elevation of acute-phase
proteins like CRP, promote atherosclerosis and

increase the risk of cardiovascular disease

IL-6 in the liver:

Elevated IL-6 enhances classic and trans
signaling in hepatocytes to promote
production of the acute-phase reactant CRP;
IL-6 may contribute to RA-associated anemia
through dysregulation of hepcidin expression




IL~6 in the joint:

Production of IL-6 in the synovium results in
the development of chronic synovitis and the
proliferation of fibroblast-like synoviocytes
through trans signaling, promoting angiogenesis
and cartilage degradation in the synovium

Systemic skeletal effects:

Increased IL-6 is associated with increased
production of RANKL and osteoclast activation
through trans signaling, leading to bone loss
and osteoporosis

1L-6 and diabetes:

Chronically elevated systemic IL-6 levels are
associated with dysfunction of glucose
homeostasis, and the induction of insulin
resistance in liver and adipose tissue

Hemopoietic effects:

IL-6 enhances neutrophil migration towards
IL-8-expressing cells, but does not affect
neutrophil apoptosis or function, nor act as
a neutrophil chemoattractant

IL-6 as a pleiotropic cytokine.



CNS central nervous system,

CRP C-reactive protein,

HPA hypothalamic—pi- tuitary—adrenal,
IL-6 interleukin-6,

IL-8 interleukin-8,

RA rheumatoid arthritis,

RANKL Receptor Activator of Nuclear Factor-kappaB
Ligand.

Favalli (2020 Kokoteksting)



https://link.springer.com/content/pdf/10.1007/s40744-020-00219-2.pdf
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The classical (or cis-) and trans-signaling pathways of
IL-6.

gp130 glycoprotein 130,

IL-6 interleukin-6,

IL- 6Ra interleukin-6 receptor alpha,

JAK Janus kinase

MAPK mitogen-activated protein kinase,

P phosphate,

SOCS3 suppressor of cytokine signaling 3,

STAT3 signal transducer and activator of transcription 3,

Y tyrosine

Favalli (2020 Kokotekstina)

Tutkijoiden johtopaatokset:

“Rheumatoid arthritis is a chronic, debilitating
autoimmune dis- order characterized by inflammation of
the synovial joint tissues. Rheumatoid arthritis
pathogenesis is driven by a complex network of
proinflammatory cells and cytokines, and among the
actors involved in the network of rheumatoid arthritis ,
IL-6 seems to be the most pleiotropic cytokine with the
greatest number of downstream influences. IL-6 can
bind to various cell types around the body, and


https://link.springer.com/content/pdf/10.1007/s40744-020-00219-2.pdf

increased production of IL-6 can lead to heightened
activation of cells within the joint, contributing to the
rheumatoid arthritis disease state. However, beyond the
joint, IL-6 is also known to con- tribute to various
extra-articular manifestations and life-threatening
comorbidities tightly linked to an existing rheumatoid
arthritis condition.

IL-6R blockade treatments have been shown to cause
clinically important improvements in rheumatoid arthritis
clinical endpoints in patients with mild to severe
activerheumatoid arthritis . The leading approved IL-6R
inhibitors, sarilumab and tocilizumab, have produced
statistically significant improvements in the signs and
manifestations of rheumatoid arthritis when used as
monotherapy or in combination with csDMARDs, as
defined by the ACR, CRP and ESR, CDAI, and
radiographic progression measures, cementing IL-6R
blockade as a robust treatment option for rheumatoid
arthritis . However, beyond the joint, the extra-articular
manifestations linked to rheumatoid arthritis including
anemia, morning stiffness, pain, weight and body
composition, and comorbidities linked to rheumatoid
arthritis that include osteo- porosis, CVD and pulmonary
disease, infections, depression, T2D, and malignancies
have also previously been investigated as IL-6 treatment
targets. Clinical evidence in a range of clinical studies
has indicated that use of IL-6R blockade with sarilumab
or tocilizumab can improve these |L-6-linked conditions



to varying extents, to ultimately improve patient disease
states and quality of life. To this end, such findings
indicate that sarilumab and tocilizumab can be
supported as important treatments for certain
extra-articular manifestations and comorbidities of
rheumatoid arthritis , in addition to manifestations within
the joint. The impacts of IL-6R blockade treatment
effects can be observed when explored from both a
clinician’s perspective through clinical efficacy outcome
measures, and also when viewed from a patient’s
perspective through the use of patient-reported outcome
assessments, which measure variables including pain,
physical functioning, and sleep disturbance.”






Avoimet tutkimukset

Crotti ja kollegat (2018 Kokotekstina)

Tutkijoiden johtopaatos:

“Providing additional information beyond the usual
domains commonly assessed in randomized controlled
trials, patient reported outcomes are undoubtedly of
great and rising interest in the assessment of
rheumatoid arthritis and may be a promising tool for a
more holistic evaluation of rheumatoid arthritis . In fact,
understanding a patient’s perception of the disease is
crucial for the right application of shared
decision-making, suggested as an overarching principle
by European League Against Rheumatism
recommendations on the management of rheumatoid
arthritis . Nevertheless, besides the proven
psychometric properties, more data are needed for
weighing the real predictive capacities of patient
reported outcomes on short- and long-term outcomes
and for managing potential confounding factors and


https://pmc.ncbi.nlm.nih.gov/articles/PMC6108331/pdf/prom-9-275.pdf

discordance between patient and physician perceptions
of the disease. Pain and fatigue are reported as the
most important symptoms by the majority of rheumatoid
arthritis patients, and together with physical function are
the most frequently evaluated patient reported outcomes
. The link between those patient reported outcomes and
depression or anxiety is well described in rheumatoid
arthritis , where IL6 plays a crucial role in inducing and
worsening mood disturbances by both increasing
inflammation and directly affecting nociceptive neurons
and the HPA axis. As previously reported for other IL6
blockers, the panel of patient reported outcome data in
sarilumab-treated patients is very encouraging toward
more comprehensive control of both articular and
extra-articular manifestation of rheumatoid arthritis . In
particular, sarilumab was highly effective in improving
HAQ-DI, SF36 components, and FACIT-F in all
rheumatoid arthritis subpopulations, from Mtx- to
TNF-inadequate-response patients. Moreover, in the
head-to-head comparison provided by the MONARCH
study, the effect of sarilumab monotherapy was
significantly greater than adalimumab in ameliorating the
same patient-reported outcomes, suggesting the
potential superiority of IL6 over TNF blockade in the
management of patient-related disease outcomes.
Additional data from observational real-life research are
needed for further confirmation of the potential role of
sarilumab in the holistic control of rheumatoid arthritis.”



Choy ja kollegat (2019 Kokotekstina)

Tutkijoiden johtopaatokset:

“The present indirect comparison was conducted
following best practice guidelines and demonstrated that
sarilumab SC 200 mg monotherapy has superior
efficacy compared with adalimumab, as well as
csDMARDs alone, and comparable or better efficacy
and similar safety compared with other bbDMARDs and
tsDMARDs in the csDMARD-IR patient populations.
Compared with tocilizumab 8 mg/kg 1V,

sarilumab 200 mg had similar efficacy and safety.”


https://pmc.ncbi.nlm.nih.gov/articles/PMC6824353/pdf/12325_2019_Article_912.pdf

Emery ja kollegat (2020 Kokotekstina)

Tutkijoiden johtopaatos:

“In conclusion, switching from double-blind tocilizumab
intravenous or sarilumab subcutaneous to open-label
sarilumab subcutaneous produced no new safety
concerns and demonstrated sustained clinical efficacy
over 96 weeks, as shown by the durability of treatment
effect. The safety profile of sarilumab in the open-label
extension was generally consistent with that seen in the
randomized controlled trial, with long-term sarilumab
treatment, and with the anticipated profile of an |IL-6
inhibitor.”

“Switching from intravenous to subcutaneous
interleukin-6 receptor inhibitor therapy produced no new
safety concerns, and clinical efficacy was sustained over
96 weeks of follow-up. These findings alleviate potential
concerns over switching route of administration with
interleukin-6 receptor inhibitor therapy for rheumatoid
arthritis .”


https://pmc.ncbi.nlm.nih.gov/articles/PMC7672306/pdf/ACR2-2-672.pdf

Fleischmann ja kollegat ( 2021
Kokotekstina)

Rheumatology key messages

« This report includes >1600 patient-years’ follow-up of sarilumab in RA patients refractory to TNFis.
+ Sarilumab’s tolerability over 5years was consistent with phase Il studies; no new safety concerns arose.
« Efficacy was unaffected by >1 TNFi failure/dose reduction from 200 to 150 mg in most patients.

Tutkijoiden johtopaatokset:

“In conclusion, in patients with RA refractory to TNFi, the
long-term safety profile of sarilumab in the open-label
extension was consistent with that of the randomized
controlled trial and the expected profile of IL-6 blockade
over >1600 years of cumulative observation. Efficacy
was sustained over 5 years’ follow-up. Sarilumab was
an effective treatment option for patients in this
population.”

“In patients with RA refractory to TNFi, sarilumab’s
long-term term safety profile was consistent with
previous clinical studies and post-marketing reports.
Efficacy was sustained over 5 years.”


https://watermark.silverchair.com/keab355.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAA2swggNnBgkqhkiG9w0BBwagggNYMIIDVAIBADCCA00GCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMla7yuWv2fcn44tbNAgEQgIIDHizIXfMQivbVEreSMrD5ZGXdEfLpT6-XOKZ_kj8S4MYVAgRNZ7o45hGttIRFMYv_vdg4hiSj_VNTLRV8zBuVzRgQoNtKkUrHggaYWe2NZMY4lUocxGPgCbuykzbbomveSW9gumj30ume4mjPblr8msUvbFxyPpQuWHGha8m1Hhd9VA6NmYMA0xVAHc0YfkfhLAoMLyflo5AwJcAtu63RdzoqSQdZ3hTPfg2RZFccxTSbM78ion_GdkNRssHvuS93YGE9wvbuEpET8F29ofCT59IBSgHi1esyk9eEYYnzqRUSAbyYks0mAYBHaHPu8XLNZROUGoaHqOb9JLmJ9EDg7jKQ075y0mQCFI5O5JJa5dqpI0DIFXqo9I-iXU6HgB7JJ7RbkzWIxdvb6CDQZ55bkFKUraldHygpm2-ghZll1gUpDp4Y4GU5H5aRZO4Xww4l6E-aZmQvRY1jdQcAjUgx3ZklJHxesTYE5yCIV94vWi4X_LXtEOrKVcqd1wvvY4uyQnBgg_okRqOOe0GjXqtbS8QQKY24efuA9nldTXw0bEl7myXW0fmgQYiHR7fxuXvUGVtz-ZQSdMdOf4zhQENBSLJn3gnh8EvSDfwXh7IeMKSrZjb6lqqkYzKl8nefBWBy5RmJJVrhI4LeamsTNbg_1qAB42oEDUiDy8ysyiAFFJ7TqRlBUKNrPnJAmurBbf_N8wBn_TA2kqGjuw3V9O1AaT5mcpkqQVjFIKLFmmfKwDrFMIfp7U4LWVTRH5NddiukxfMT14-adjqJz5TlMhShPYR9nB4x0n39HQxFLx1dkTdUeSUzwySfvZ-E08k_s2pwgJ1jT7DM2UdHDo_pdmABJSyKf8Si18NyIhmHtZazqb5kJUnnpzppLdycWEwH0DrT7OeC2vmKvWkRjrl7B2Kbbku2lEKXW7yz0CfE1GkM2IfZj5hFZKEcYXMgRPa78H6Og53nkGu3kkuYXYBwb6cXcsbAvyx_A83Gzq1v25SuCR2Ibjiy16dZRa5wP_JWbRXMU4unaGUNnzV23uh4dfXtU_rHribTPi5ulFczM3a-iw

Tanaka ja kollegat ( 2022 Kokotekstina) selvittivat
sarilumabin vasta-aineiden esiintymista
sarilumabihoidon aikana.

Tutkijoiden johtopaatos:

“In conclusion, when sarilumab was administered as
monotherapy or in combination with methotrexate or
non-methotrexate conventional synthetic
disease-modifying anti-rheumatic drugs (= csDMARDS)
in Japanese patients with rheumatoid arthritis,
treatment- emergent antidrug antibodies occurred
infrequently at a low titre and did not alter the safety or
efficacy of sarilumab 150mg or 200mg g2w. These
results support the use of sarilumab at the
recommended dose of 200 mg g2w as monotherapy or
in combination with conventional synthetic
disease-modifying anti-rheumatic drugs in Japanese
patients with rheumatoid arthritis .”

Tony ja kollegat (2022 Kokotekstina)


https://watermark.silverchair.com/roab066.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAA0kwggNFBgkqhkiG9w0BBwagggM2MIIDMgIBADCCAysGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMIIDa5ZmI8oqlxx1jAgEQgIIC_Et3Tvb4YMI-w0A5JTT3ngBSRsNCS3BQ4EkD3KB7JJLDCsDO4gRPlkLLJPFKouCosQngUqjrO8M3R46-0TVztzE2u7yEDAIg9J-W8qWyoLeCgaoMCqTFuYj684dyWGLjQF77M1hrIscCFe8yMrZ2l2TrCqnHdW-IaqzNvCaIHC81fJmS-G8XNoReYwxfkSnkKeA4b0p4ngPj16ik-dGT6zVTRDu5lla7Gk7kpIadNFTuSCxzEUCH0M2Dh8vSjnCHYtJoWzXkekUyucoMvIFQ2_v3JvzihIvG7__7kHQN2lNku1bxzMdkZPAmlPjmvB5WqoinooolxLOchNp9FeiLq2w81s_5Q6tjWaS5u65Ph-Y1Mc8f9_f-OaRdsbsUC-GcoWLhOLnosEHicj_spI0FTW3VjDvTHwJiChvQKxJoU0gpaie5iIiol-EP4aiHP-_Pv9uwr_T4asorCfb8t_Km5YmAAvmpMDtxpyRw6VkRgGrmkZfWoujaIcOoyFpK07IyEnfEWUQzwvvtXtwWXfOM5BNShHTTsEjfOn5NNfp9ceP8F9NLSxhhSw2oCLk318wGOXGQklTcxQ2aCzDGxPhqLgKLy9Fpi5i7lZEcJ25bi3ycwZq1s3iiSfJux1Nxo_tblaAklpgBtl7P3ZbbId_Vpf9s3h9hVEprmHfzpnMYTZBW3wbRCkHQy9pyz09ajFIhrVSByZw2WNBS9orQxPKe_R9HoDpWT3awRHuTpZSiuCTcVKxeqF5M3YvjtUSQtnZLaVS5QPFg1vPWXk03CcopM2ywpqA5CAUAg9ANfkYtX5GPVYBSwWFEgwFX67yQpgs4OZqX0U0SJ9w-72T8TNfqdB61HcRMfSArMnPtL6JCJm7R4ombQ6A646Z8-vwkxjcSKUtQfI_aK5plliy2tRXCMSiQywdENDFw44uJtkP3lejz4__K-sCqkDpqo8M5puK8wOXvGYDQ9lRYvs4IheV9AYfEZE4mR3DNL8pksqS3G_7fpB0vRIlYUqJb224z
https://pmc.ncbi.nlm.nih.gov/articles/PMC8824706/pdf/rkac002.pdf

Key messages

+ Sarilumab effectively attenuates disease activity of RA patients with inadequate response to janus kinase inhibitors
or tocilizumab.

+ Safety in patients pretreated with janus kinase inhibitors or tocilizumab was consistent with the anticipated profile
of sarilumab.

Tutkijoiden johtopaatos:

“Sarilumab treatment was effective in patients with
inaduquate response to JAKi and tocilizumab, with an
expectable safety profile and drug retention over 6
months. Confirmation of these promising results should
encourage further studies on this treatment sequence,
which is of high practical relevance.”

Tanaka ja kollegat ( 2023 Kokoteksting) tutkivat
jalkikateen sarilumabin vaikutusta nivelreumaan
liittyvassa anemiassa.

Tulokset:


https://www.clinexprheumatol.org/abstract.asp?a=18235

Sarilumabi paransi anemiaa verrattuna
lumelaakitykseen.

Tanaka ja kollegat (2024 )

Tutkijoiden johtopaatos:

“In conclusion, the proportion of patients with
unacceptable pain and uncontrolled inflammation
decreased in patients treated with sarilumab, either as
monotherapy or in combination with non- methotrexate
conventional synthetic disease-modifying antirheumatic
drugs. These results extend findings from previous
studies to patients in alternative clinically relevant
situations in Japan.”

Tanaka ja kollegat (2024 Kokotekstina) vertasivat
sarilumabin tehoa ja turvallisuutta alle 65 vuotiailla ja yli
65 vuotiailla nivelreumapoaotilailla.

Tulos: Ei tullut eroa ryhmien valilla

Tutkijoiden johtopaatos:


https://watermark.silverchair.com/roae057.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAA14wggNaBgkqhkiG9w0BBwagggNLMIIDRwIBADCCA0AGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMDPtaKNcjkRle5K2zAgEQgIIDEefhrnXiFl73vAHXsiJeRUbA9T1aAoamsTJHLeBSEz7HYHCVIUY5EDP_391X1uYL2Yvu36o6WBLSX25EzaC39mX3senFEVcL5fD_wz5VrWRYQ003-vA0D6j4Q8DAz2gRN5ppaenxNJwisJkcbyHptFHiucXn_e0O1zo6JxOwqsNDMNFsV1KDuBSiPSCD7iW01Ks2vRK6yVBey93pC1SZ511r1D6ncaWDH49XSzIy_2F87VO_B8uE7kYiXiuNoY2lVSMonaLbCw8w_S3QEqep3cIeFfh8u1SpKPuQKa71POD1WttRpewtFohB1y9nnxPli2I6Os_MKZ8bYEufZWWrnX7vHo-c9G1TU6lzjvnm3nDLQe1pFkqJcECljHX8DP2ROK7pQ3cWnKYH1fmqlefXhd73TnFyFHuz-EV4stxRSD6fhRN4E2MQSIttH9JwBY8G6xnVMNjTSxofC88L8NPhL2RnX-_8wPS-PS3odylTbNNSN_GjWX_2EvpixF4OhR3hoIcjEewqmu2tOCxBWFryN_j8KmMyYmG13UDQ-IzarsEJ2cd0NyJz3pFNu7cztHdVtwWPy8quZlkhJ24RL_9hoBemKSLpkwjucsbFRWHYjmhZvVrH9ZiFJNAqIOSUoJvamGSKcGfURfis06_cuP9u43Wi74B5EFXVR2FyrFqrG9PaF9EuHdJ4qGcL5nuwbDMUflw_eMZURta7nDvpoHaXvG97AfGP4kTS0YguoZrmpmsl18vG3FSuATBLWeWVzoWSmpt2euIVhZTj9RzLK_4lDNjY6igamTYRVtvMtgiIUFdxexYu01Fo5LiY_FK-oiwVVNhiPNk0UUm40tdlykWsigVoe_gmBTMjqkLWZZCOJkxyB2anIq75lX1N8Tb-ITVuDQLwZe7-qHVXhqQOL0ZEdG_pSaC3gbvXkIUvJLecPmh4zoIFHfYC9A3jFD20fxk1RcGHwn05ua5enag_bHRYOFGO4I_S1laTdqm8KCGyM6ZamNU2Y_q2umGLav7uZvzPcCWxSy7BX6braCmD8jXepW3Y

“In conclusion, this study revealed no clear difference in
the efficacy and safety of sarilumab between patients
aged 265 and <65 years. These results support the use
of sarilumab in older Japanese patients with moderately
to severely active RA.”

Kivitz ja kollegat ( 2024 Kokotekstina)


https://link.springer.com/article/10.1007/s40744-024-00715-9

Key Summary Points

Why carry out this study?

Sarilumab is approved for the treatment of
adult patients with rheumatoid arthritis (RA).
However, there is a need for longitudinal real-
world observational studies that can confirm
the information provided by randomized
controlled trials.

The PROspective sarilumab (preFILled
syringe/pen) multinational observational
(PROFILE) study evaluated the real-world
effectiveness and safety of sarilumab as
monotherapy or in combination with csD-
MARD:s in patients with moderate-to-severe
RA in routine clinical practice.

What was learned from the study?

This observational study confirmed the
safety and effectiveness of sarilumab in adult
patients with RA in routine clinical practice.

Improvements in clinical outcomes were
observed through week 52 for patients on
either sarilumab mono- or combination
therapy.

The safety profile of sarilumab was consistent
with that observed in randomized clinical tri-
als, and no new safety signals emerged.

Tutkijoiden johtopaatokset:



“In this 1-year, observational, real-world study, sarilumab
therapy resulted in improved clinical outcomes. Little
difference was observed between the outcomes of
patients treated with sarilumab as monotherapy and
combination therapy. The safety profile observed in this
routine clinical practice setting is consistent with that in
sarilumab randomized clinical trials, and no new safety
signals emerged.”

Kameda ja kollegat (2024 Kokoteksting)

Tutkijoiden johtopaatokset:

“This interim analysis shows that sarilumab therapy was
well tolerated by Japanese patients with rheumatoid
arthritis in the real-world setting, regardless of age and
no new safety signals were detected. Alongside data
from previous clinical trials, no relationship seems to be
established between the incidence of neutropenia during
rheumatoid arthritis and the development of serious
infections.”


https://watermark.silverchair.com/roae051.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAA18wggNbBgkqhkiG9w0BBwagggNMMIIDSAIBADCCA0EGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMsz6jKcGzF4rMV5NzAgEQgIIDEt0qtJKnRQi0xO79uTjX5xBfvSB6CTtHhOFCUpKj-hT3LjvQ9za75toeFGKu03EQU4gnAJAEfHhaUf8BWv2t-BoQDVS8HeUOBeX9YyI3_lOVXLsdHYxR7VLsyeRe36wc7Xahewf094aTf-mc6j5TILoZdxdoyYEw9Z4_mx-4MzSImW8S4Cvfu3Oe44exT3fOzNgMly8G9_kzevuVi2aQ6rw5077oqfRGTKdWoHFqDC7rAmW5JL6yztjihUmFGOatYXxJfgXnW68xxFiVC08-eAi0q_ArrQAyqpKX1OkQDR8PTFiOG8NmuDRrhOwGkpmGsBI2yFur0LqhTJElAgmEnVq2ZGcxesyHFoTNk-ATWPOFtJptMPPnMwjufXGA3srRUprfooTz55G8B1Fj5ArUBjXESgLKdDXThW943jCKGFv3H8jDxqYni02Eddp3wJQmrFOG8DsPxbd1crylJyMt-xSK4oYNIev5Cb7ArG3L8Thr9C_8f-rKJorVNul0p64U_-Lkrdcs2u-AvIHEHXjXam8_796BgHAhWeQumaaEiJymSMYcBVFPYR8LcpcT6JvPHWdH2BotGfOf-ao4dw2lfMKKT639AUCShtjtr6xfXTiclzdK1-o2wqIhVvdyzWJh1vxiiG9n7u9ywYtIOAy8ceLtkDbE17H20cXUxJ8G5INSP7vGpGbH4B8xFzNnQcTs2W-wNsB4taR8YnSaLcWUEXilCA6aPXVueWTYH6_BSBsb0jc7V3TQC-95IT5h2JdqL5J4RbQc4dtfbET-PmdZ7JnCHLDaZnjzU2vKQncDFPOmXjLhd0fY_FXxwoMnd1KtwmAZ-8s04eO51sUBX-eikP4tpIzlq1GCuNie3S6tlJNyvJ3JNBW0KgI66hlUptjIiORbQByNf89wr15RVLRRYh3xwyXaGp38XCibHrZjCqNjflURa-ovNCNzyekChYMeTxRGaBIu7jgdniBY0VUHkxo85Nte55a07txY8Zv_EAohIUrbBKSNCOynHTP00EGcmRWZ81Jmus4sQFAVbr35kA743Q

Sarilumabi nivelreumaan liittyvan
Interstitiaalisen keuhkokuumeen
hoidossa

Interstitiaalinen keuhkokuume ( = valikudospenumonia,
keuhkojen valikudostulehdus, interstitiaalinen
pneumonia) on keuhkorakkuloiden ja kapillaarien
valikudoksen tulehdus.

Suzuki ja kollegat (2024 Kokotekstina)

Tutkijoiden johtopaatos:
“In our study, SAR exhibited encouraging efficacy in
stabilising RA-ILD in most cases.”

Sarilumabi nivelreumaan liittyvan
keuhkopussitulenduksen (pleuriitti)
hoidossa

Sunaga ja Inoue (2024 Kokotekstina) esittivat
tapausselostuksen, missa 68-vuotiaalle miehelle tuli
moniniveltulehdus ( polyartriitti) ja nesteen kertymista (
effuusio) vasempaan keuhkopussiin.



https://www.google.com/search?q=Long-term+efficacy+of+sarilumab+on+the+progression+of+interstitial+lung+disease+in+rheumatoid+arthritis%3A+the+KEIO-RA+cohort+and+literature+review&oq=Long-term+efficacy+of+sarilumab+on+the+progression+of+interstitial+lung+disease+in+rheumatoid+arthritis%3A+the+KEIO-RA+cohort+and+literature+review&aqs=chrome..69i57j69i60j69i61l2.1754j0j4&sourceid=chrome&ie=UTF-8
https://pmc.ncbi.nlm.nih.gov/articles/PMC11688936/pdf/cureus-0016-00000074958.pdf

Tutkimuksia:
e Lasko 24 mm/tunti
e CRP 6.2 mgl/l
e RF 435 |U/ml
e Sitrulliinipeptidivasta-aineen (cyclic citrullinated
peptide antibody = CCPAb) 2760 U/ml

Hoito:

Aluksi han sai sulfasalatsiinia ( 1 grammal/vrk) +
prednisoloni 20 mg/vrk. Laakitys tehosi.

Kun prednisolonin annos pieneni, paheni pleuriitti ja
niveltulehdukset pahenivat.

Hanelle aloitettiin sarilumabi, jolloin artriitti parani ja
pleuriitti parani. Katso alapuolella olevat kuvat.



FIGURE 1: Changes in rheumatoid pleural effusion (RPE) observed via
chest X-ray.

(A) Left-sided RPE at initial presentation. (B) Improvement in RPE at week 7 after prednisolone initiation. (C)
Relapse of RPE at week 35 after prednisolone tapering. (D) Decrease in RPE at week 6 after sarilumab initiation.



FIGURE 2: Changes in RPE observed via chest computed tomography
(CT).

(A) Left-sided RPE at initial presentation. (B) Resolution of RPE three months after sarilumab initiation.

RPE, rheumatoid pleural effusion

Tutkijoiden johtopaatos:

“Rheumatoid pleural effusion is a rare complication of
rheumatoid arthritis with no effective treatment.
Moreover, studies on the use of biological disease
modifying anti-rheumatic drugs for rheumatoid pleural
effusion treatment are scarce. Previous studies have
suggested similarities in the inflammatory processes of



pleuritis and synovitis in rheumatoid arthritis. This case
suggests that IL-6 inhibitors effectively induce the
remission of refractory rheumatoid pleural effusion ,
even without glucocorticoids. Furthermore, our findings
highlight sarilumab as an effective fast-acting
therapeutic for both rheumatoid pleural effusion and
arthritis.”

Sarilumabin vasta-aineet

Wells ja kollegat ( 2019 Kokotekstind)
antoivat yhteensa 132 nivelreumapotilaalle ihonalaisesti
sekukinumabia joko 150 mg tai 200 mg kahden viikon
valein. Tutkimus kesti kuusi kuukautta.
Tulokset:
e Sarilimumabin annoksella 150 mg kahden viikon
valein kehittyi vasta-aineita sarilimumabia kohtaan
11 prosentilla potilaista.
Neutraloivia vasta-aineita tuli 11 prosentille
potilaista.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6702535/pdf/40744_2019_Article_157.pdf

e Sarilimumabin annoksella 200 mg kahden viikon
valein kehittyi vasta-aineita 6 prosentilla potilaista ja
3 prosentilla tutkituista tuli neutraloivia vasta-aineita.

Tutkijoiden johtopaatos:

Antidrug antibodies titers were low and persistent
antidrug antibodies and neutralizing antibodies occurred
relatively infrequently in both sarilumab dose groups.
Antidrug antibodies did not meaningfully impact the
safety or efficacy of either dose of sarilumab over 24
weeks.

Kontrolloidut tutkimukset

Huizinga ja kollegat ( 2014 Kokotekstina)

Tutkijoiden johtopaatokset:
“The MOBILITY Part A study demonstrated that four
subcutaneous sarilumab doses (150 mg g2w, 100 mg


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4145418/pdf/annrheumdis-2013-204405.pdf

qw, 200 mg g2w, 150mg qw) administered in
combination with methotrexate over 12 weeks were
effective in reducing the signs and symptoms of
moderate-to-severe rheumatoid arthritis in patients with
an inadequate response to methotrexate . Among these
doses, the efficacy findings, as well as the
pharmacokinetic and pharmacodynamic parameters,
showed that the every other week dosing regimens (150
mg and 200 mg g2w) were as effective as the weekly
dosing regimens (100 mg and 150 mg qw). Sarilumab
was generally well tolerated, with changes in neutrophil
counts and trends for other safety lab parameters
favouring g2w dosing. In light of the above and the
convenience of every other week dosing, the 150mg
and 200mg g2w doses are being assessed in multiple
Phase lll studies in patients with rheumatoid arthritis .”

“Sarilumab improved signs and symptoms of rheumatoid
arthritis over 12 weeks in patients with
moderate-to-severe rheumatoid arthritis with a safety
profile similar to reports with other IL-6 inhibitors.
Sarilumab 150 mg and sarilumab 200 mg q2w had the
most favourable efficacy, safety and dosing convenience
and are being further evaluated in Phase IlI.”



Genovese ja kollegat (2015 Kokoteksting) antoivat
satunnaistetussa lumekontrolloidussa tutkimuksessa
sarilumabia nivelreumapoatilaille, joilla ei oltu saatu
rittavaa hoitovastetta metotreksaatilla. Potilaita oli
yhteensa 1369 ja heidat jaettiin seuraaviin ryhmiin:
e metotreksaatti + sarilumabi 150 mg kahden viikon
valein
e metotreksaatti + sarilumabi 200 mg kahden viikon
valein
e metotreksaatti + lumelaake kahden viikon valein

Tulokset: Katso alapuolella oleva taulukko.

Vuoden kuluttua (52 viikkoa) saavutettiin 40 prosentilla
potilaista ACR50 hoitovaste sarilumabin annoksella 150
mg/2 viikkoa + metotreksaatti. Vastaava tulos
saavutettiin 43 prosentilla potilaista sarilumabin
annoksella 200 mg/2 viikkoa.


https://onlinelibrary.wiley.com/doi/10.1002/art.39093
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B Placebo + MTX (n=398) B Sarilumab 150 mg g2w + MTX (n=400) B Sarilumab 200 mg q2w + MTX (n=399)

Proportion of patients in the placebo plus methotrexate (MTX),
sarilumab 150 mg every 2 weeks (q2w) plus MTX, and sarilumab
200 mg every 2 weeks plus MTX groups who achieved American
College of Rheumatology 20% (ACR20), ACR50, and ACR70
improvement responses at week 24 and week 52. Values in bars
indicate the response rates. *=P <0.0001 versus placebo plus
MTX (results based on nonresponder imputation).

Sivuvaikutukset:

Sarilumabi Sarilumabi Lumelaake




150 mg 200 mg
Vakava infektio| 3 % 4 % 2%
ALAT nousu 3 [10 % 8 % 2%
kertaa yli
viitealueen
Korkea 37 % 43 % 18 %
kokonais-
kolesteroli
Neutroliifien 5% 8 % 0
lasku valille
500-1000/yl
Neutroliifien 0.9 % 0.7 % 0
lasku alle
500/l

Tutkijoiden johtopaatos:

“In rheumatoid arthritis patients treated with sarilumab
(150 mg or 200 mg every 2 weeks) in combination with
methotrexate , both doses provided sustained clinical
efficacy, as shown by significant improvements in
symptomatic, functional, and radiographic outcomes.
Sarilumab was generally well tolerated. The adverse
events observed in this study were consistent with the
effects of interleukin-6 signaling blockade.”



Fleischmann ja kollegat (2017 Kokotekstina) vertasivat
yhteensa 546 nivelreumapotilaalla satunnaistetussa,
kaksoissokkotutkimuksessa sarilumabia
lumelaakkeeseen seuraavasti:
e Sarilumabia 150 mg kahden viikon valein +
tavanomainen reumalaakitys
e Sarilumabia 200 mg kahden viikon valein +
tavanomainen reumalaakitys
e Lumelaake kahden viikon valein + tavanomainen
reumalaakitys
Kuuden kuukauden ( 24 viikkoa) mitattiin potilaiden
ACRZ20 hoitovaste.
e Sarilumabi 150 mg/2 viikkoa sai aikaan 56 %:lla
potilaista ACR20 hoitovasteen.
e Sarilumabi 200 mg/2 viikkoa sai aikaan 61 %:lla
potilaista ACR20 hoitovasteen.
e Lumelaakkeella saatiin 34 %:lla potilaista ACR20
hoitovasteen.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6207906/pdf/ART-69-277.pdf
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Placebo + csDMARD(s) (n=181) Sarilumab 150 mg g2w + csDMARD(s) (n=181) m Sarilumab 200 mg g2w + csDMARD(s) (n=184)

Sarilimumabin sivuvaikutukset

Lumelaake + Sarilumab 150 | Sarilumab 200
tavanomainen mg/2 viikkoa + mg/2 viikkoa +
laakitys tavanomainen tavanomainen
laakitys laakitys

Vakava 3% 3% 5%

sivuvaikutus

Infektio 27 % 22 % 30 %

Nenan ja nielun |5 % 6 % 4%

infektio

Neutropenia 1 % 13 % 13 %

ALAT nousu 1% 3% 5%




LDL nousu 9 % tutkituista 28 % tutkituista | 25 % tutkituista

Tutkijoiden johtopaatos:

(11
Sarilumab 150 mg and sarilumab 200 mg every 2

weeks plus conventional synthetic DMARDs (disease
modifying antirheumatic drugs) improved the signs and
symptoms of rheumatoid arthritis and physical function
in patients with an inadequate response or intol- erance
to anti-TNF agents. Safety data were consistent with
interleukin-6 receptor blockade and the known safety
profile of sarilumab.”



Genovese ja kollegat ( 2018 Kokotekstina) vertasivat
MOBILITY tutkimuksessa 1197 nivelreumapotilaalla
sarilimumabia ( 150 mg tai 200 mg kahden viikon valein)
lumelaakkeeseen vuoden ajan. Nailla potilailla ei oltu
saatu metotreksaatilla riittavaa tehoa.

Avoimessa jatkotutkimuksessa selvitettiin sarilimumabin
tehoa ja sivuvaikutuksia yhteensa kahden vuoden
seurannan aikana.

Tulokset:

Clinical efficacy for patients completing 1 year of
open-label extension, by original randomization



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6055572/pdf/key121.pdf

DAS28-CRP, mean £ SEM

Open-label extension sarilumab
Randomized (MOBILITY) 200 mg g2w + MTX

Baseline Year 1 Year 2

W398 381 363 349 330 291 283 277 270
W399 369 354 334 314 284 280 267 257
W399 374 346 328 307 280 275 271 262



50 - . Open-label extension sarilumab
Randomized (MOBILITY) 200 mg q2w + MTX

40
30 4

20 +

CDAI, mean £ SEM

10 +

0 T T T T T T T 1
Baseline Year | Year 2

W 397 380 365 352 331 291 284 278 271
m 399 371 354 336 315 284 280 269 258
W 399 379 350 329 3N 284 276 272 262

® Placebo + MTX (n=398) M Sarilumab 150 mg q2w + MTX (n =400) ™ Sarilumab 200 mg g2w + MTX (n = 399)

Rheumatology key messages

e The 2-year, safety/efficacy profile of sarilumab is consistent with prior findings and IL-6R inhibition.
¢ Sarilumab dose reductions successfully managed laboratory abnormalities while retaining treatment efficacy.
« Patients initiated on sarilumab 200 mg g2w had best radiographic and physical function outcomes.

Tutkijoiden johtopaatos:

“In conclusion, 2-year treatment of active, moderate-to-
severe rheumatoid arthritis with sarilumab, along with
dose reduction in the event of laboratory abnormalities,
resulted in durable efficacy outcomes and a safety



profile consistent with previous reports and IL-6R
blockade.”

Tanaka ja kollegat (2019 Kokoteksting) antoivat
satunnaistetussa lumekontrolloidussa
kaksoissokkotutkimuksessa 243 nivelreumapotilaalle
sarulimumabia seuraavasti:
e Sarilimumabia 150 mg ihonalaisesti kahden viikon
valein + metotreksaatti
e Sarilimumabia 200 mg ihonalaisesti kahden viikon
valein + metotreksaatti
e Lumelaake + metotreksaatti 24 viikon ajan. Sen
jalkeen jatkettiin sarilimumabi 150 mg kahden viikon
valein + metotreksaatti yhteensa 52 viikon ajan.
e Lumelaake + metotreksaatti 24 viikon ajan. Sen
jalkeen jatkettiin sarilimumabi 200 mg kahden viikon
valein + metotreksaatti yhteensa 52 viikon ajan.

Tulokset: Katso alapuolella oleva kuva.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6469054/pdf/13075_2019_Article_1887.pdf

® | umelaake + metotreksaatti hoidossa saavutettiin

24 viikon kohdalla alle 10 prosentilla potilaista
ACRS50 hoitovaste (punainen kayra). Kun
lumelaakkeen tilalle aloitettiin sarilumabi,
saavutettiin sarilumabin + metotreksaatin
yhdistelmahoidolla viikolla 52 yli 50 prosentilla
potilaista ACR50 hoitovaste.

e Metotreksaatin annos oli valilla 6-16 mg kerran
viikossa.
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Incidence of ACR50 response + SE
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Week

Placebo—150 mg up to week 52 (N=14) Placebo—200 mg up to week 52 (N=15)

-~ Sarilumab 150 mg q2w + MTX (N=81) Sarilumab 200 mg q2w + MTX (N=80)
-4 Placebo + MTX up to week 24 (N=81)

-T -~



Kommenttini: Pelkalla metotreksaatilla
saavutettiin odotettua huonompi hoitovaste
viikolla 24 ( Alle 10 prosentilla potilaista
saatiin ACR50 hoitovaste). Tahan vaikutti
varmaan se, etta tutkimukseen oli valittu
potilaita, joilla metotreksaatilla ei oltu saatu

riittavaa hoitovastetta.

Sivuvaikutukset:

Lumelaa | Sarilimu | Sarilimu
ke + mabi 150 | mabi 200
metotrek | mg + mg +
saatti metotrek |metotrek
saatti saatti

Laakityksen |4 9, 7 % 9 9%

lopetus

sivuvaikutuk

sen vuoksi

Laakkeen [0 % 0% 0%

aiheutta-

ma

kuolema




Nenanja |[15% [(20% |15 %
nielun

infektio

Matalat 0% 9 % 14 %
neutrofiilit

Suutuleh- |4 % 6 % 10 %
dus

Maksan |5 % 11 % 14 %
toiminta-

hairio

ALAT 5% 6 % 4 %
koholla

lhottuma | 1 % 5% 4 %

Tutkijoiden johtopaatos:

“In Japanese inadequate response to methotrexate
patients treated with sarilumab (150 and 200 mg q 2
week) in combination with methotrexate, sustained
clinical efficacy was shown by significant improvement in
signs, symptoms, and physical function; bridging
between this and a previous global study was achieved.
At week 52, the safety profiles of both doses of




sarilumab were generally similar, as previously observed
and as expected based on IL-6 class. ©

Kameda ja kollegat ( 2020 Kokoteksting) antoivat
yhteensa 91 nivelreumapotilaalle satunnaistetussa
kaksoissokkotutkimuksessa sarilimumabia seuraavasti:
e sarilimumabi 150 mg kahden viikon valein
yksilaakehoitona
e sarilimumabi 200 mg kahden viikon valein
yksilaakehoitona
e sarilimumabi 150 mg kahden viikon valein +
tavanomainen reumalaakitys ilman metotreksaattia
e sarilimumabi 200 mg kahden viikon valein +
tavanomainen reumalaakitys ilman metotreksaattia

Tutkimus kesti 52 viikkoa.


https://www.tandfonline.com/doi/pdf/10.1080/14397595.2019.1639939?needAccess=true

Tulokset:

ACRS0

Incidence of ACR50 response + SE

0- r Ty Trrr Ty Ty Yy rvyvrryYyornrnyund

24 8 12 24 52
Week

=@=_Sarilumab 150 mg g2w monotherapy (n=30)

=@®=_Sarilumab 200 mg q2w monotherapy (n=31)

Sarilimumabin yksilaakehoidolla saavutettiin vuodessa
ACRS50 hoitovaste noin puolella potilaista. Ei ollut eroa
annosten 150 mg ja 200 mg valilla. Katso ylapuolella
oleva kuva.



ACRS0

Incidence of ACR50 response + SE

0- rTrrYyrrryrrrorynrorrreryryyryonrnrnrnroung

24 8 12 24 52
Week

== Sarilumab 150 mg q2w + non-MTX csDMARDs (n=15)

=& Sarilumab 200 mg g2w + non-MTX csDMARDs (n=15)

Monilaakehoidossa yllattaen sarilimumabilla 200 mg
annoksella saatiin huonompi ACR50 hoitovaste kuin 150
mg annoksella. Katso ylapuolella oleva kuva.

Tutkijoiden johtopaatos:

“The safety profile of sarilumab was consistent with
known class effects of interleukin-6 signaling blockade
therapeutics. Sarilumab as mono- or combination
therapy improved clinical signs/ symptoms and physical
function in Japanese rheumatoid arthritis patients.”



Ishii ja kollegat ( 2023 Kokotekstina)

Tutkijoiden johtopaatos

“In conclusion, the pharmacokinetics,
pharmcodynamics, and safety observations in the
present studies were consistent with the anticipated
effects of sarilumab when administrated subcutaneous
with or without concomitant methotrexate in Japanese
RA patients. Our findings add further support to the use
of sarilumab subcutaneous mono- or
combination-therapy for the treatment of rheumatoid
arthritis in this patient group.”


https://watermark.silverchair.com/roac036.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAA0owggNGBgkqhkiG9w0BBwagggM3MIIDMwIBADCCAywGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQM6Z9bK4X6WbhloxuqAgEQgIIC_XfCVTJNalj_0JaOY9iVVtq8JCObH4eyABT5H19iTOhcXWT0iXaFsWKXR5BhGsnzSW1QwaKucSAjtNc7T4bf46tzXFqkF-nZZwBFsptv-UyI9X32y0ijTNvzMYpxdUMVffrfQgZ9jahWe8aIU-96CL4DAiFAknOI-P4To0_f-K0tJxzuveLTyUecXU7LayZxN-iPhVLeA2Dy-kU1r0roCFQXR1djgCPXZ0dhx1E-Igu87ab9TPhpekTh7rBOnwQZR9koshIpJez6CfOKHtWFZPROwEWOmjdat2oQ4FWAkgYTeEzggMOIGNP-1Kg2H0T3-unNfb1x79Rv152QP-4tppDbTQgpS2liHxPfDLqAjmpTERAkuRnb-L6R0au6zURqlhwa58WHH7tXKQMl8H22qZAoMPubYAIn0lE5TlDUyVJXq4DmjiwrN3QrUSl_BTZqWPBsBL0Guk8t9usOOTlAvvdOnwoif-3gz4fnmZScsQ887m6lFit81DTzD5AA2KH52vY9wPxmfEY1mXbk-joUDsWvhUqowq2QOqxDWHkKk2emO6gpjUmu40rW-uvlJHencsqGQg1Al5UQU8zirkJ3XcY9yTeBH7exUkXtbK2xsKhdGi9yK68kOqJcLX3S9JFMjXatynYkx9YrsyqmLZQZhgA42eYHT4gVQAKxHAvEnZGLAbXlMFIJhC6duZij0t0zSQjHcf6rkkjyr0bjuTU_OpZEHU2be-cXpbK8L4GS-f9jcwlKX6BDpCEnbeL_BokNAlXmmmpDBXsU-wkAeXXkHZfCw9_e97AhqZ5gumGB8JanHDemsL9fvzzQf2TABA5BeAq8NwZEQx9ma88UwWxlq5zDgghTfhvZrBjECX9K208YOJTKsZwImTgwvvYrXhAKZLT4KccsgXPheh02F_CHNClViGJEGuZp25PTf5a4ZdV2rF3U03VyYhvubGerxPizWkNlkU5CMxhh8X6iCAl86MQ-jyqKvZyvBx0mOEWlCQJaJSlDoaC0v-5jJ2gu2A

Sarilumimabin vertailu adalimumabiin
nivelreuman hoidossa

Burmester ja kollegat (2017 Kokoteksting) aloittivat
satunnaistetussa kaksoisokkotutkimuksessa yhteensa
369 nivelreumapoaotilalle joko sarilumabin ( 200 mg
kahden viikon valein ) tai adalimumabin (40 mg kahden
viikon valein). Tutkimukseen valittiin potilaat, joille
metotreksaatti ei ollut tehonnut tai oli aiheuttanut
sivuvaikutuksia.

Tulokset:

Kuuden kuukauden kuluttua ACR50 hoitovaste 46
prosentilla sarilimumabia saaneista ja 30 prosentilla
adalimumabia saaneista. Katso alapuolella oleva kuva.



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5530335/pdf/annrheumdis-2016-210310.pdf

ACR50 responders
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Sivuvaikutuksia oli molemmissa ryhmissa yhta paljon
(64 %).

Sarilimumabilla yleisin sivuvaikutus oli neutrofiilien lasku
ja injektiokohdan reaktio. Adalimumabilla suurin
sivuvaikutus oli paakipu seka nivelreuman
paheneminen.

Salimumabia saaneista oli infektio 29 prosentilla ja
adalimumabia saaneista 28 prosentilla.

Vaikea infektio esiintyi yhdella prosentilla molemmissa
ryhmissa.

Tutkijoiden johtopaatos:



11

Sarilumab monotherapy demonstrated superiority to adalimumab
monotherapy by improving the signs and symptoms and physical
functions in patients with rheumatoid arthritis who were unable to
continue methotrexate treatment. The safety profiles of both
therapies were consistent with anticipated class effects.”

Burmester ja kollegat (2019 Kokotekstind)



https://rmdopen.bmj.com/content/rmdopen/5/2/e001017.full.pdf

Key messages

What is already known about this subject?

» In the 24-week phase I MONARCH study
(NCT02332590), both sarilumab 200mg every
2 weeks and adalimumab 40mg every 2 weeks
were associated with a meaningful improvement
in disease activity in adult patients with rheumatoid
arthritis (RA) who were intolerant of, or inadequate
responders to, methotrexate (MTX) or who were
deemed inappropriate for MTX treatment. Sarilumab
monotherapy demonstrated superiority to adali-
mumab monotherapy for improving RA signs and
symptoms and physical function.

What does this study add?

» Findings from this open-label extension (OLE)
study support the long-term safety and efficacy of
sarilumab in patients who continued sarilum-
ab from double-blind through OLE for a total of
72 weeks. Safety profile and incidence of treatment-
emergent adverse events were similar for patients
who switched from adalimumab to sarilumab on en-
try into the OLE versus patients who continued on
sarilumab.

» Patients switching from adalimumab to sarilumab
achieved additional clinically meaningful improve-
ments in disease activity and in patient-reported
outcomes in the OLE, primarily within 12 weeks of
switching. These improvements approached levels
of improvement observed in patients who continued
sarilumab after completing the double-blind phase.



Boyapati ja kollegat ( 2020 Kokotekstina) mittasivat
nivelreumapotilailta IL-6 pitoisuuden plasmasta ennen ja
jalkeen sarilimuabin aloituksen jalkeen. Kontrollirynma
sai adalimumabia. Katso alapuolella oleva kuva.
Tulokset: Potilaat, joilla plasman IL-6 pitoisuus oli
korkea, saatiin sarilimumabilla parempi hoitotulos

(vaalea korkea pylvas).
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ACR20 ACRS50 ACR70
E Adalimumab 40 mg Q2W, Low IL-6 Tertile B Sarilumab 200 mg Q2W, Low IL-6 Tertile
O Adalimumab 40 mg Q2W, High IL-6 Tertile O Sarilumab 200 mg Q2W, High IL-6 Tertile

Tutkijoiden johtopaatos:


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7496495/pdf/ART-72-1456.pdf

IL-6 may be a prognostic marker of disease progression
and severity, and patients with high IL-6 levels may be
likely to benefit from sarilumab compared to adalimumab
or MTX.

Gabay ja kollegat ( 2020 Kokotekstina)

Tutkijoiden johtopaatokset:

“In this analysis, sarilumab treatment was associated
with decreases in circulating biomarkers of the
acute-phase response, bone resorption, synovial
inflammation and CV risk compared with adalimumab.
Several biomarkers, including MMP-3, SAA and CRP,
were associated with clinical efficacy and individually
predicted response to sarilumab treatment. Further
studies evaluating the predictive value of changes in
these biomarkers are necessary to confirm these
findings and identify patients more likely to respond to
sarilumab administration.”

“Sarilumab was associated with greater positive effects
on bone remodelling and decreases in biomarkers of the
acute-phase response, synovial inflammation and
cardiovascular risk vs. adalimumab. High baseline


https://pmc.ncbi.nlm.nih.gov/articles/PMC7137491/pdf/13075_2020_Article_2163.pdf

concentrations of SAA, CRP and MMP-3 are predictive
of clinical and patient-reported outcome responses to
sarilumab treatment and prospective validation is
warranted to confirm these results.”



Sarilumabin yksilaakehoidon vertailu
sarilumabin ja metotreksaatin
yhdistelmahoitoon

Burmester ja kollegat ( 2021
Kokotekstina)

Rheumatology key messages

o Sarilumab, monotherapy or in combination with methotrexate, demonstrated clinical improvements in patients
with rheumatoid arthritis.

+ The efficacy of sarilumab monotherapy was similar to its combination with methotrexate.

o Sarilumab monotherapy may be a valuable treatment strategy in patients with a contraindication/intolerance to
methotrexate.

Tutkijoiden johtopaatos:

“This post hoc analysis in patients with RA, based on the
aggregate data from two clinical studies, demonstrated
similar efficacy of sarilumab when administered as either
monotherapy or in combination with methotrexate.
These data suggest that sarilumab monotherapy may be
considered as a potential treatment alternative for
patients in whom combination therapy with methotrexate
is not appropriate.”

“This analysis demonstrated that the efficacy of
sarilumab monotherapy was similar to that of sarilu- mab
and MTX combination therapy.”


https://pmc.ncbi.nlm.nih.gov/articles/PMC9157062/pdf/keab676.pdf

Sarilumabin ja otilimabin vertailu
nivelreuman hoidossa

Taylor ja kollegat (2023 Kokotekstina) totesivat
lumekontrolloidussa tutkimuksessa, etta
anti-granuloscyte-makropfage kolony-stimulating factor
antibody ( = Anti-GM-CSF) ei tehonnut nivelreuman
hoidossa kolmen kuukauden seurannan aikana.
Sarilumabilla saatiin tehoa. Sarilimumabin ACR20 olli
tasolla 50 %.



https://pmc.ncbi.nlm.nih.gov/articles/PMC10646837/pdf/ard-2023-224449.pdf

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Despite recent advances in rheumatoid arthritis
(RA) therapy, there are patients who are
refractory and remain symptomatic despite
having been treated with all currently available
treatment options.

= It has been reported multiple times that
response to therapy decreases, with
subsequent lines of therapy; therefore,
patients with multiple advanced therapeutic
failures represent a current unmet need in RA
treatment.

= The granulocyte-macrophage colony-
stimulating factor antibody (GM-CSF) pathway
has been identified as a promising target for
the treatment of RA and has been postulated to
play a role in pain responses.

= While preclinical studies have demonstrated
that GM-CSF inhibition improved inflammatory
arthritis and pain, clinical efficacy trials of
monoclonal antibodies targeting GM-CSF or
the GM-CSF receptor in patients with RA has
generated mixed results.




WHAT THIS STUDY ADDS

= This phase Il randomised controlled trial investigated the
safety and efficacy of otilimab, a high-affinity anti-GM-CSF
monoclonal antibody, in patients with a previous inadequate
response to conventional synthetic and biologic disease-
modifying antirheumatic drugs and/or Janus kinase inhibitors.

= Otilimab failed to demonstrate a difference in American
College of Rheumatology >20% response compared with
placebo, did not improve secondary end points and failed
to demonstrate non-inferiority to sarilumab in this RA
population.

= This trial corroborates previous sarilumab studies and
provides robust clinical efficacy, safety and pharmacokinetic/
pharmacodynamic data for an anti-GM-CSF monoclonal
antibody in a geographically diverse population of patients
with RA who have had multiple therapeutic failures.

HOW THIS STUDY MIGHT AFFECT RESEARCH, PRACTICE OR
POLICY

= For many years, GM-CSF has been considered an attractive
target in the treatment of RA, and a novel mechanism of
action might have the potential to be effective in patients
who fail to respond to currently approved therapies.

= Although previous phase | and phase Il randomised
controlled trials (RCTs) have reported the benefit of targeting
the GM-CSF pathway, to date, only otilimab has progressed
to phase llI.

= While negative, results from this RCT may help to inform
clinical trial design and therapeutic target selection in future
approaches to novel pharmacotherapy in this RA patient
population.




Tutkijoiden johtopaatos:

“In this treatment refractory patient population, otilimab
failed to meet the primary end point of ACR20 response
versus placebo at week 12 and most of the predefined
secondary end points were not reached. As otilimab was
demonstrated to be no different to placebo and less
effective than sarilumab in this trial, and less effective
than tofacitinib in contRAst 1 and contRAst 2, otilimab is
unlikely to be a valuable addition to the current
therapeutic armamentarium for rheumatoid arthritis.”

Sarilimumabin ja upadasitinibin vertailu

nivelreuman hoidossa

Huizinga ja kollegat ( 2023 Kokotekstina) vertasivat
kolmen erillisen tutkimuksen perusteella sarilimumabin
ja upadasititinibin ( JAK-1 estaja) tehoja keskenaan
nivelreuman hoidossa.

Tulos: Valmisteiden teho oli yhta hyva.



https://pmc.ncbi.nlm.nih.gov/articles/PMC10140231/pdf/40744_2022_Article_521.pdf

Key Summary Points

Why carry out this study?

The interleukin (IL)-6 receptor inhibitor,
sarilumab, and the Janus kinase (JAK)-1
inhibitor, upadacitinib, are approved for
treatment of patients with moderately to
severely active rheumatoid arthritis (RA),
but head-to-head comparisons in clinical
trials have not been performed to date.



In the absence of head-to-head
comparisons, and where there are only
one or two trials for a treatment,
approaches for the indirect comparisons
of different treatments include the
matching-adjusted indirect comparison
(MAIC) and the simulated treatment
comparison (STC).

What did the study ask? What was the bypothesis
of the study?

We used the MAIC and STC analyses to
estimate the relative efficacy of sarilumab
and upadacitinib in patients with RA who
had an inadequate response to previous
biologic disease-modifying antirheumatic
drugs (b(DMARDs) using data from the
TARGET (sarilumab) and SELECT-
BEYOND (upadacitinib) trials.

What was learned from the study? What were the

study outcomes/conclusions?

Our results, obtained using the two
population-adjusted indirect comparisons
(MAIC and STC), suggest a similar effect of
sarilumab and upadacitinib when given in
combination with conventional synthetic
DMARD:s.



What bas been learned from the study?

To the best of our knowledge, this analysis
was the first indirect comparison of
sarilumab and upadacitinib, and one of
the first studies in RA to utilize the STC
methodology.

Indirect comparisons have become
increasingly common in assessing
comparative efficacy; their use should be
encouraged but critically evaluated.

Tutkijoiden johtopaatos:

“Our results, obtained using two population-adjusted
indirect comparisons, suggest a similar effect of
sarilumab and upadacitinib when given in combination
with stable conventional synthetic DMARDSs. Indirect
comparisons have become increasingly common in
assessing comparative efficacy; their use should be
encouraged but critically evaluated.”

Sarilimumabin ja tosilitsumabin
vertailu



Emery ja kollegat ( 2019 Kokoteksting)

Rheumatology key messages

« There were no clinically meaningful differences in safety between sarilumab and tocilizumab.
« Laboratory changes observed with sarilumab were within the same range as those observed with tocilizumab.
s Decreases in absolute neutrophil count were not associated with increased infection risk.

Tutkijoiden johtopaatokset:

“Overall, no clinically meaningful differences were
observed with regard to safety between sarilumab and
tocilizumab in either study, including the incidence and
types of treatment-emergent adverse events. Laboratory
changes (e.g. decrease in ANC and increase in ALT)
noted in the sarilumab groups were within the same
range as those noted in the tocilizumab groups.
Although numeric differences in incidence of absolute
neutrophil count <1.0 giga/l between the sarilumab and
tocilizumab groups were observed in ASCERTAIN, con-
sidering the results of Study 1309, this most likely
reflects differences in pharmacokinetics (related to route
of administration; s.c. for sarilumab and i.v. for
tocilizumab) and dosing interval (q2w for sarilumab
versus g4w for tocilizumab) in relation to the sampling
schedule (q2w). Decreased absolute neutrophil count
was not associated with an increased incidence of
infection.”


https://pmc.ncbi.nlm.nih.gov/articles/PMC6477522/pdf/key361.pdf

Tony ja kollegat ( 2022 Kokoteksting)

Key messages

¢ Sarilumab effectively attenuates disease activity of RA patients with inadequate response to janus kinase inhibitors
or tocilizumab.

o Safety in patients pretreated with janus kinase inhibitors or tocilizumab was consistent with the anticipated profile
of sarilumab.

Tutkijoiden johtopaatos:

“Sarilumab treatment was effective in patients with
inadequate response to janus kinase inhibitor and
tocilizumab, with an expectable safety profile and drug
retention over 6 months. Confirmation of these
promising results should encourage further studies on
this treatment sequence, which is of high practical
relevance.”

“In summary, this analysis suggests that sarilumab might
represent an effective treatment option with an
expectable safety profile for patients with inadequate to
JAKI or tocilizumab.”


https://pmc.ncbi.nlm.nih.gov/articles/PMC8824706/pdf/rkac002.pdf

Den Broeder ja kollegat (2023 Kokoteksting)

Study Highlights

WHAT IS THE CURRENT KNOWLEDGE ON THE
TOPIC?

M Tocilizumab and sarilumab are both IL-6-receptor antago-
nists used in the treacment of rheumatoid arthritis (RA) witch

WHAT DOES THIS STUDY ADD TO OUR
KNOWLEDGE?

M This study suggests that tocilizumab and sarilumab are not
intcrchangcabk: at the individual patient level, as switching

similar efficacy and safety. One previous study reported main-
tained efficacy after switching from tocilizumab to sarilumab,
but this switch coincided with a switch in administration route
from intravenous tocilizumab to subcutancous sarilumab and a
changc from blinded to opcn-lahcl treatment, hence the effects
of switching in case of shm‘tagcs or for other non-medical rea-

resulted in an increase in disease activity and suboptimal sari-
lumab persistence.

HOW MIGHT THIS CHANGE CLINICAL PHARMA-
COLOGY ORTRANSLATIONAL SCIENCE?

%] l)cspitc their similar pharmacology, our results suggest that
tocilizumab and sarilumab are not intcrchangcablc and dis-

sons (costs and injection frequency) are unclear.

WHAT QUESTION DID THIS STUDY ADDRESS?

M This study investigates whether it is possible to switch from
tocilizumab to sarilumab in patients with RA doing well on
tocilizumab.

courage non-medical switching berween the two.

Tutkijoiden johtopaatos:

“In summary, this study fails to show that non-medical
switching from tocilizumab to sarilumab is non-inferior, in
fact, the switch appears to result in an increase in
disease activity and suboptimal sarilumab persistence.
Despite the mechanistic similarity of both drugs, they
therefore do not appear to be interchangeable at the
individual patient level.”


https://ascpt.onlinelibrary.wiley.com/doi/epdf/10.1002/cpt.2999

Sarilimumabi muiden
salrauksien hoidossa

Sarilimumabi aikuistyypin
Stillin taudin hoidossa

Avoimet tutkimukset



Njonnou ja kollegat (2019 Kokotekstina) totesivat
25-vuotiaalla miehella aikuistyypin Stillin taudin.
Hanella olivat seuraavat |0ydokset:
e Yli kaksi viikkoa jatkunut korkea kuume
e \asemman polven kipu
e \eren valkosolut koholla (21000 kpl/yl)
e Kurkkukipua
e ALAT koholla 111 U/l (normaalisti alle 45)
e Reumatekija negatiivinen ja tumavasta-aineet
negatiiviset.
e Seerumin ferritiini korkea 2619 yg/l ( normaalisti alle
350)

Hoito: Metyyliprednisoloni alkaen annoksella 0.5 mg/kg.
Kun metyyliprednisolonin annos laski tasolle 2 mg/vrk,
uusiutui kuume, valkosolujen nousu ja CRP nousi ( 100
mg/l). Ferritiini oli 3806 yg/I.

Hoito: Metyyliprednisolonilla (0.5 mg/kg) ei saatu
sairautta rauhoittumaan.

Han sai kaksi annosta tosilitsumabia. Sen jalkeen han
sai sarilimumabia 200 mg kahden viikon valein kolmen
kuukauden ajan. Sarilimumabilla saavutettiin
paraneminen. Sen jalkeen jatkettiin tosilitsumabilla,
koska tassa vaiheessa hanen vakuutusyhtionsa suostui
korvaamaan tosilitsumabihoidon.


https://watermark.silverchair.com/kez154.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAAugwggLkBgkqhkiG9w0BBwagggLVMIIC0QIBADCCAsoGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQM8E_JZdaRev03UsauAgEQgIICm0HYhmiAdoNE4eSatxoFoSYlxZF5A-RfjkobIZ9HSYkmMrv8TI-P6d2hBSutWYGRTtXmWB_pK74pAzCeBCMCKT9_1wxi2Djbh8RiEEfhvQckUbayj_n4AHueL6oImCX-E5rylEOB7eo71VyQujZr7c-dTYzay-XGF_7nBgIxANFeWcaLjaTczm7icS1XIlnudtw_JYW4CYlETSujN1jqUqd2I_957qgIQ4fV_BuB6gzok229pJpd2VCyG3A8Cir06bzmDxvNoJBNncef802xEJ5VMV5lNlewZforZMMxapqiKiS5ZKYqGxYQCZbEF1lnCHHLGREysqnpOTeZbB8tyop60e4EujfPC_kGXf7AGeR_2IY3MOBjYdSCvmVUmpiXNfX_nii9VJotdlBNsnqjyaZIWknAbRLApr8ZJb7hHG5lDspiqbBy9gUkunM9wg19hc5vW4TkFgtiwyEdRgcOO77oNRrWxOyHP4I7oG7UXwozz8tw6Darw2P7Fvawi1mQaEAOGjLA55OLat6YMiTgr8kLV3Yn6LwoQ15_X88liYeUyX_DDRmcZ5HfIWQDy7bFisUPpulo9u4Fg2HM8lHXWQ2FXh7YbXKuWwU-KFW6HmZfhg346uDbWAWRztUUrXSqNYJ1xwLYWqUvAcHEyFbDWqdxwW-lmt2kAtrkrFZHMmTw5fjGBAmjjUzP8cTZbKsBdvrG-DpfGb0vBlW2bZCBJ4PqmO4OyMrWVr40xcyTS9_tP5d0SAxI04hg0VKWCnRlg-BH7TjLXlIaZ5i6KHJj44Jp6PclbdZXLbLOAhzMxCDAPf5GiLG4HSSm5xB6f8_9CNa4gQHNb_XZln1O_-xv4AbM5UFqDgF3Y-BETAoDYubCaUoyhwe0y5aJaBE

Rheumatology key message

e Sarilumab is effective as a corticoid-sparing agent
in corticodependent adult onset Still’s disease.

Sarilumabi selkarankareuman
hoidossa

Kontrolloitu tutkimus

Sieper ja kollegat (2015 Kokotekstina)
antoivat satunnaistetussa,

lumekontrolloidussa
kaksoissokkotutkimuksessa 301


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4431338/pdf/annrheumdis-2013-204963.pdf

selkarankareumapotilaalle sarilimumabia
seuraavasti:
e lumelaake kahden viikon valein 12
vilkkkoa
e sarilimumbi 100 mg kahden viikon valein
e sarilimumbi 150 mg kahden viikon valein
e sarilimumbi 200 mg kahden viikon valein
e sarilimumabi 100 mg kerran viikossa 12
viikon ajan
e sarilimumabi 150 mg kerran viikossa 12
vilkon ajan

Tulokset:

Tutkimuksessa ei saanut tilastollista eroa
lumelaakkeen ja sarilimumabin valilla. Katso
alapuolella oleva kuva.



A. Response at week 12
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Placebo 100 mg 150 mg 100 mg 200mg 150 mg

ASAS20 % response at week 12
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(n=50) (n=49) (n=50) (n=52) (n=50) (n=50)
Tutkijoiden johtopaatos:

“The ALIGN study shows that IL-6Ra
blockade with sarilumab was not an
effective treatment for ankylosing spondylitis
. Sarilumab was generally well tolerated
with a manageable safety profile.”



Sarilimumabi uveitis
posteriorin hoidossa

Uveitis posterior = suonikalvon tulehdus
Uveitis anterior = varikalvon ja
sadekehan tulehdus

Avoin tutkimus

Heissigerova ja kollegat (2018 Kokotekstind) antoivat
satunnaistetussa kaksoissokkotutkimuksessa 58
uveiittia sairastavalle joko sarilimumabia 200 mg kahden



https://www.aaojournal.org/action/showPdf?pii=S0161-6420%2818%2930474-3

viikon valein tai lumelaaketta. Tutkimus kesti nelja
kuukautta.

Tulokset: Sarilimumabi paransi uveiitin aiheuttamia
tulehdusmuutoksia paremmin kuin lumelaake.

1596 Placebo

—&— Sarilumab

8.92

-
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Mean BCVA Change From Baseline
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Visual outcomes of study eyes. A, Mean changes in
best-corrected visual acuity (BCVA) from baseline
through week 16 in overall population.

Tutkijoiden johtopaatos:



“In conclusion, the SATURN study has provided data
suggesting that inhibition of IL-6 signaling with SC
sarilumab given every 2 weeks for 16 weeks could
provide clinical benefits in the management of NIU of
the posterior segment by improving VH, macular
edema, and vision. This may be of particular
importance in patients with uveitis presenting with
signs of more active ocular inflammation, reduced
vision, and macular edema despite ongoing
treatment with systemic corticosteroids or
immunomodulatory therapy.”

Sarilumabi makulan
rakkulaisen turvotuksen
holdossa



Verkkokalvon makula on tarkkaan
nakemiseen ja varien nakemiseen
liittyva verkkokalvon keskiosa.

Sarilumabi polymyalgia rheumatican
hoidossa

Kawka ja kollegat ( 2024 Kokotekstina)

Tassa heidan tekstiaan sarilimumabista

IL-6 signaling inhibition. Sarilumab, an IL6R inhibitor, is
the only bDMARD currently marketed for PMR.
Tocilizumab, another IL6R inhibitor, is considered under
development because of the lack of marketing
authorization for PMR, while the only study that was


https://pdf.sciencedirectassets.com/272276/1-s2.0-S1568997224X00051/1-s2.0-S1568997224000818/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEJj%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJIMEYCIQDveWSzMY%2Bz0IZfvmu9xfR%2BhQ%2BnbQJU2aN6mkG3UbK0rQIhALdwYbtAmrVFhy5KQtXmI44a1GfY5NbDdjDSP1ezMQcrKrMFCBEQBRoMMDU5MDAzNTQ2ODY1IgwQ7IoX712J%2Bpt4MhcqkAUGDW29FadEyiAW7%2BChos0nF%2BbXwgSy9lh8ri7fzE6d%2FaA3wfpz5jswBcFkl5nhVaiuO8Gp6Xk6577JkZ1nYVLiHQvk3A%2F%2BbuHZYd0b6MR8vuF51VGdEtULMW%2FxEbHJT7HeH8dMdhyVDT4iWBbYbfVApVHAWjhW%2BFeL7%2BsI%2FRVmNMCIrHPUwblCrjjfStqc0XSG6Ga1Og1HwY1OKzl2eWl8OTGyNkIf3owU%2Fx6Y2KRwWvL7QDu0vew29XuUd6aEKQ42SLRvGnexAw1UI%2BXFhbeQV%2BYGix1skT4WsJ%2BCX8v%2FJfq32Ga6T4iRgTRIjZBwNkX%2BvJfykQEHnihk3w%2FRdROOR0DYbaqyVv%2BX94SddcBYEGOHKiHb48amR3WEbzfW9XxfTrdOS2zkSzkSyzd1tBkH%2BdZt7jm6ZLDlyzw%2FfV8ClpcEB0q3m%2ByjBZ%2BMzFUlxLyz7kz%2FIT8ghIvMdn%2FCSmzG0cNF815EhpCfvOUTcePsgTQXOmmyAJtaxfhREVgvyTvyMVs2G4GkBXBNz5HKL%2Fi9FXyb0Yu%2BfNN2TxGtWroPdxc2ukKY8ChGkZhMFSjpwTlG%2FE1KomqGQVlVYdiMInwHJYSeChRS9Ds0UCqUFSdcxvi6PWjtuEvMmSwa2GjuHUnz9WCiJiNSAsiiiTKy7Sxvd%2BIsXyJO76mUiUlaLbF9B6zgaIwZTEdkmOp8I%2FrQHyATOW76%2BxLmGLi7YGc7ALChfrCrNk2Ud28q99OZkI6nIj5DK9oBfZpZKRPEOiW7oTMUOHuFbNtUQVaYdhP82lIPGrfEn0v2%2Fn6LV4W3ujs%2BKWV1%2B4bKWEJga7TCU1r4JnSLTJfCJsy%2BQYEjjQm1SrQmSJX7CAmazmuTFJVqqoH0RDCGtPK4BjqwAbFfMud8BKGRC8NM47fVMAzdkGN4uE0j5hzUppm71NCfmPIrnuh1WRFs%2FI0iyofkZe2ABa5R7uQfWgL1IEm7pgQZzDGGDB4GBW%2BuFBT7YkL6XJ45%2BlCnXQaESox%2FR8FFDP5sYQhYl%2FM1MvR%2BoNL1yGkDaJSNek0g39HzsxHiv5ilFcz6bVj%2FHk%2BSVQLVVGdpw1XyOT0X7OcWviJyVbGAX3sySkd5W%2BuxCiBiObgqI0HI&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20241026T075700Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAQ3PHCVTYWDHZZSUJ%2F20241026%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=65607e40d0e79f3984b4c507b502885966562b4ced178e6f5d512eee7bc41b7a&hash=a59ef76c0e78975a92e72b7d52b1fb7fea8bb89b6486970fb72a8f8c087f64f1&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S1568997224000818&tid=spdf-e8d74146-7d89-4dc4-8f48-41777f34072a&sid=c662affd164e2344f78a0e89c63889295303gxrqb&type=client&tsoh=d3d3LnNjaWVuY2VkaXJlY3QuY29t&ua=1c0a5b055e570b505d01&rr=8d88e49c68bf8dc3&cc=fi

examining sirukumab, a IL6 inhibitor, has been
withdrawn.

Sarilumab was evaluated in the SAPHYR study,
published in 2023 . This phase lll, randomized,
double-blind, placebo-controlled trial involved 118
patients who were either treated with sarilumab 200 mg
every two weeks for 52 weeks in addition to
glucocorticoids for the first 14 weeks, or given a placebo
plus glucocorticoids for 52 weeks. Significantly more
patients receiving sarilumab completed a sustained
remission at 52 weeks in the sarilumab group compared
to the patients in the placebo group (28% vs 10%, p =
0.02). Furthermore, the cumulative glucocorticoids dose
was significantly lower in the sarilumab group than in the
placebo group (777 mg vs 2044 mg, p < 0.001).

Sarilumabi jattisoluarteriitin hoidossa

Kawka ja kollegat ( 2024 Kokotekstina)



https://pdf.sciencedirectassets.com/272276/1-s2.0-S1568997224X00051/1-s2.0-S1568997224000818/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEJj%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJIMEYCIQDveWSzMY%2Bz0IZfvmu9xfR%2BhQ%2BnbQJU2aN6mkG3UbK0rQIhALdwYbtAmrVFhy5KQtXmI44a1GfY5NbDdjDSP1ezMQcrKrMFCBEQBRoMMDU5MDAzNTQ2ODY1IgwQ7IoX712J%2Bpt4MhcqkAUGDW29FadEyiAW7%2BChos0nF%2BbXwgSy9lh8ri7fzE6d%2FaA3wfpz5jswBcFkl5nhVaiuO8Gp6Xk6577JkZ1nYVLiHQvk3A%2F%2BbuHZYd0b6MR8vuF51VGdEtULMW%2FxEbHJT7HeH8dMdhyVDT4iWBbYbfVApVHAWjhW%2BFeL7%2BsI%2FRVmNMCIrHPUwblCrjjfStqc0XSG6Ga1Og1HwY1OKzl2eWl8OTGyNkIf3owU%2Fx6Y2KRwWvL7QDu0vew29XuUd6aEKQ42SLRvGnexAw1UI%2BXFhbeQV%2BYGix1skT4WsJ%2BCX8v%2FJfq32Ga6T4iRgTRIjZBwNkX%2BvJfykQEHnihk3w%2FRdROOR0DYbaqyVv%2BX94SddcBYEGOHKiHb48amR3WEbzfW9XxfTrdOS2zkSzkSyzd1tBkH%2BdZt7jm6ZLDlyzw%2FfV8ClpcEB0q3m%2ByjBZ%2BMzFUlxLyz7kz%2FIT8ghIvMdn%2FCSmzG0cNF815EhpCfvOUTcePsgTQXOmmyAJtaxfhREVgvyTvyMVs2G4GkBXBNz5HKL%2Fi9FXyb0Yu%2BfNN2TxGtWroPdxc2ukKY8ChGkZhMFSjpwTlG%2FE1KomqGQVlVYdiMInwHJYSeChRS9Ds0UCqUFSdcxvi6PWjtuEvMmSwa2GjuHUnz9WCiJiNSAsiiiTKy7Sxvd%2BIsXyJO76mUiUlaLbF9B6zgaIwZTEdkmOp8I%2FrQHyATOW76%2BxLmGLi7YGc7ALChfrCrNk2Ud28q99OZkI6nIj5DK9oBfZpZKRPEOiW7oTMUOHuFbNtUQVaYdhP82lIPGrfEn0v2%2Fn6LV4W3ujs%2BKWV1%2B4bKWEJga7TCU1r4JnSLTJfCJsy%2BQYEjjQm1SrQmSJX7CAmazmuTFJVqqoH0RDCGtPK4BjqwAbFfMud8BKGRC8NM47fVMAzdkGN4uE0j5hzUppm71NCfmPIrnuh1WRFs%2FI0iyofkZe2ABa5R7uQfWgL1IEm7pgQZzDGGDB4GBW%2BuFBT7YkL6XJ45%2BlCnXQaESox%2FR8FFDP5sYQhYl%2FM1MvR%2BoNL1yGkDaJSNek0g39HzsxHiv5ilFcz6bVj%2FHk%2BSVQLVVGdpw1XyOT0X7OcWviJyVbGAX3sySkd5W%2BuxCiBiObgqI0HI&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20241026T075700Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAQ3PHCVTYWDHZZSUJ%2F20241026%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=65607e40d0e79f3984b4c507b502885966562b4ced178e6f5d512eee7bc41b7a&hash=a59ef76c0e78975a92e72b7d52b1fb7fea8bb89b6486970fb72a8f8c087f64f1&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S1568997224000818&tid=spdf-e8d74146-7d89-4dc4-8f48-41777f34072a&sid=c662affd164e2344f78a0e89c63889295303gxrqb&type=client&tsoh=d3d3LnNjaWVuY2VkaXJlY3QuY29t&ua=1c0a5b055e570b505d01&rr=8d88e49c68bf8dc3&cc=fi

(1
Tocilizumab has been examined across 3 phase |l

studies , 1 phase ll/lll study , and 1 phase Il study. All
these studies reported positive outcomes. Notably, the
SEMAPHORE study, a phase |ll double-blind,
parallel-group, placebo-controlled randomized trial,
enrolled 101 patients with glucocorticoid-dependent
PMR who continued to show disease activity despite
being on glucocorticoid therapy with a dose of 10
mg/day or higher . Participants were treated with either
intravenous tocilizumab at a dosage of 8 mg/kg or a
placebo, in addition to a tapering course of
glucocorticoids. Low disease activity (PMR-AS<10) with
glucocorticoid independence (<5 mg absolute value or
decrease =210 mg from week 0 to week 24 [prednisone
equivalent]) at week 24 was significantly more frequently
in the tocilizumab group than in the placebo group
(67.3% vs 31.4%, p <0.001).”

Kontrolloidut tutkimukset



Sarilimumabi SARS-CoV-2
keuhkokuumeen hoidossa



Sarilimumabi ja lymfoproliferatiivinen
sairaus

Lymfoproliferatiivinen sairaus (lymphoproliferative
disorder) on jonkin mononukleaarisen solutyypin
pahanlaatuinen kasvain ( Esimerkiksi B- tai
T-solulymfooma ja Hodgkinin lymfooman kaltainen tila).

Wikipedia: Lymphoproliferative disorders

Tada ja kollegat (2023 Kokotekstina) julkaisivat kaksi
tapausselostusta.

Tapaus 1

84-vuotias nainen oli saanut nivelreuman hoidoksi
metotreksaattia kuuden vuoden ajan.

Hanella todettiin tuumori kielen alla.


https://en.wikipedia.org/wiki/Lymphoproliferative_disorders
https://pmc.ncbi.nlm.nih.gov/articles/PMC11390195/pdf/CRIRH2023-5780733.pdf

Tietokonekerroskuvauksessa nakyi imusolmukkeiden
suurentumista molemmin puolin keuhkoportissa (hilum
pulmonis) ja keuhkojen vallikarsinassa (mediastinum).
Imusolmukkeen koepalassa CD20 positiivisia ja EBV
positiivisia soluja.
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(a) (c)

Lymphoproliferative disorders in patient 1. (a) Pathology
of the mass shows medium-to-large lymphoid cells with
pale cytoplasm and polymorphic nuclei (H&E stain
x200). (b) Immunohistochemical staining shows that the
lymphoid cells are positive for CD20. (c) Lymphoid cells
are positive for EBV-encoded small RNA in in situ
hybridization. H&E: hematoxylin and eosin; EBV:
Epstein—Barr virus.

Paadyttiin diagnoosiin DLBCL ( = Diffuse large B-cell
lymphoma).

Kun metotreksaatti keskeytettiin, pienenivat
suurentuneet imusolmukkeet.

Taman jalkeen nivelreuma paheni ja aloitettiin
sarilimumabi 300 mg ihonalaisesti kahden viikon valein.
Saatiin hyva hoitotulos ja sarilimumabi on jatkunut viiden
vuoden ajan.



Tapaus 2

7/6-vuotias mies oli saanut nivelreuman hoidoksi
metotreksaattia viiden vuoden ajan. Hanelle tuli
kurkkukipua ja nielusta l0ytyi tuumori.

(b) (c)

(b) Gadolinium-enhanced magnetic resonance imaging
shows a mass (47 x 37 x 52 mm) in the midpharynx.

(c) Histopathology of the mass shows an accumulation
of atypical lymphoid cells (H&E stain x200).

A diagnosis of DLBCL is made.

Paadyttiin diagnoosiin DLBCL = ( = Diffuse large B-cell
lymphoma)



Hoito: Metotreksaatti lopetettiin, jonka jalkeen nielun
tuumori pieneni kolmessa viikossa.

Kun nivelreuma aktivoitui aloitettiin aluksi tosilitsumabi ja
kaksi vuotta myohemmin sarilumabi, joka paransi
nivelreuman ( remissio).

Sarilimumabi ja luusto

Klinder ja kollegat (2022 Kokotekstina)

Tutkijoiden johtopaatokset:

“In conclusion, it was shown that, while effects of
IL-6/IL-6R supplementation were mild, the highest tested
concentrations of IL-6 and sIL-6R can significantly
induce pro- osteogenic markers such as alkaline
phosphatase ( ALP) activity after a stimulation period of
72 h. IL-6 receptor blockade for 72 h led to a reduction
in regulatory proteins of important intracellular signaling
pathways as well as mediators required for bone matrix
maintenance including matrix gla protein (MGP) and
SPP1 which encode matrix Gla protein and osteopontin,
two proteins that are of particular importance in the
regulation of skeletal mineralization . While reductions in



https://pmc.ncbi.nlm.nih.gov/articles/PMC9318132/pdf/pharmaceutics-14-01390.pdf

those proteins might indicate that the administration of
sarilumab exerts later effects on bone mineralization,
there were no differences among control, stimulation,
and inhibition of IL-6 signaling concerning the
mineralization capacity after longer observation intervals
of up to 14 days. Thus, the long-term mineralization
experiments suggest that sarilumab might not exert a
detrimental effect on bone formation.

The extent to which these effects may significantly
influence bone formation or bone resorption in the highly
inflammatory context of rheumatoid arthritis patients
cannot be derived from our study, as we used only one
proinflammatory cytokine in our rather static
environment with IL-6 and sIL-6R. Therefore, further
studies, e.g., in a highly inflammatory milieu with
additional proinflammatory mediators, are required to
investigate the interplay between IL-6R inhibition by
sarilumab and the extent of its effects on crucial
intracellular signaling pathways involved in bone
homeostasis. For this purpose, the investigation of the
effects in specific co-cultures with relevant cells may
generate meaningful results, as intercellular
communication is a major factor in the induction of
intracellular signaling pathways. Further investigations
with osteoblasts from rheumatoid arthritis patients must
be performed to specifically demonstrate the clinical
significance of IL-6R inhibition on bone-remodeling



processes in the context of rheumatoid arthritis
patients.”

Sarilimumabi ja aikuistyypin diabetes

Lurati ja kollegat (2021 Kokotekstina)

Key Messages

1. Diabetes mellitus and rheumatoid arthritis increase car-
diovascular risk.

2. High levels of pro-inflammatory cytokines, as in
uncontrolled rheumatoid arthritis, are correlated with

poorer glucose balance in diabetes.
3. Better control of arthritis leads to better control of

concomitant diabetes.

Tutkijoiden johtopaatokset:

“In our study, the use of anti-IL6 drugs (tocilizumab and

sarilumab) has been shown to lead to a further
improvement in glycated hemoglobin values compared


https://pmc.ncbi.nlm.nih.gov/articles/PMC8092350/pdf/oarrr-13-73.pdf

to the use of other classes of biological disease
modifying antirheumatic drug ( = bDMARD). However,
the small size of the sample in question prevents us
from reaching definitive conclusions (p=0.047). Further
study with longitudinal IL-6 measurement is needed in
order to determine if IL-6 is in the causal pathway
leading from obesity to diabetes. It therefore remains
unknown whether blocking IL-6 might prevent the onset
of diabetes mellitus in the general population and in
patients with rheumatoid arthritis . In conclusion, our
study, although with evident limitations (observational
design, low number of patients, lack of a control group),
provides preliminary evidence of a potential
insulin-sensitizing effect of biological disease modifying
antirheumatic drugs resulting from an anti-inflammatory
effect, demonstrated by the significant reduction in the
values of acute phase reactants. Obviously, our data
need to be confirmed by more rigorous studies,
including a control group, and at least direct
measurements of insulin sensitivity. Our finding, if
confirmed, could improve the management of
comorbidity in rheumatoid arthritis patients.
Cardiometabolic risk management, according to the
EULAR recommendations, should be one of the biggest
focuses for clinicians dealing with rheumatoid arthritis
patients because greater disease activity in rheumatoid
arthritis is associated with a greater risk of diabetes.”



++++++++++

Sarilimumabin sivuvaikutukset

Fleischmann ja kollegat ( 2020 Kokotekstind) seurasivat
keskimaarin 2.8 vuoden ajan 2887 nivelreumapotilasta,
jotka saivat sarlumabia yhdistelmahoitona perinteisten
reumalaakkeiden kanssa. Lisaksi he seurasivat 471
nivelreumapotilasta keskimaarin 1.7 vuoden ajan. Nama
saivat sarilumabia yksiladkehoitona (=monoterapia).
Tutkimuksessa seurattiin sivuvaikutusten esiintymista.
Tulokset:

Fleischmann ja kollegat ( 2020 Kokoteksting)

Sivuvaikutus | Yhdistelma- Yksilaake-
hoito hoito

Vakava 24 % 11 %

sivuvaikutus

Laakityksen |24 % 11 %

lopetus



https://watermark.silverchair.com/kez265.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAAtYwggLSBgkqhkiG9w0BBwagggLDMIICvwIBADCCArgGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMbB1uROodk3Tnl1HtAgEQgIICiVCaBb0I1b-tgH6RK2B_gZbV6uKDrF3VIOQ1B9W42RqcWDDtgSbGT12nvYoRSspJf-qfp2A3_H7Ws3Dg8P43QSWFAl2CUBpNcHgx5_SqOAQCfpsyJoGGw5h2iu0qRgb7yTOCX7T-I1PaxpvXjViQvpcIkSMTvxxgEwWyj2FpkvJ4w6dnkssxJYHIMxE1hk24vduETi2wnTyhYDnbimeBgKpq8zJr5_NpSqCn1nDYqCYEXQ_def8RZ5eUsXffPyJjmv8wwY_ZSK8JfPVHgXM_XedRfe4KMxYge9_W6nUArQL6hAljG7-icUwp-HB9bOgUygSAU48qiycz4K_EU25L_AHrwbaWEqaUJcWeGtDMxjf4Y0gRLZgUsk5iZfQm0ntAMrClm2krxZmax5QsJcfzH1nXznMz8zyg_vhpHrlDnBcJRLOhZeUbrr-SZ9rJwjJB33D1eE0yQGbfb_3-qhvaCAOf7UQNwXCI4lNmWAb45UDpyK1xNO0bRez6ZFdSNaK30DlDw4HF8GASORU6ugTiTAH5h5-OgwuqYPucNLNsOYjk-uQMud4db4fPTAfKkaJ59if7BzWQ9G7MpnurZCE1t3l1YWl7p1GWpYJ4NVHL2EIVR8eogyiAJJIXpJtTOHgPnfJNFYke5srdXWEDkAD2dmfyTH8cALLiOWwiPgs_2xd-fAzolAylDl38IIe2RfBBKKxBQMDBdJnPXhfQ0kE0SrtoR3lNETAaMu9-uLJa6t6296__Fn7YLgxYnE-lAvzX8I7Osu12zWbxfftSNjQDzU_mf0TO1kl_x4Z9CUmdg7CL2MlRM3hweWPE2W03WS6ebSjBPe8KuB4vXuiI2J4bNJXcmAbmVtQG1N4
https://watermark.silverchair.com/kez265.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAAtYwggLSBgkqhkiG9w0BBwagggLDMIICvwIBADCCArgGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMbB1uROodk3Tnl1HtAgEQgIICiVCaBb0I1b-tgH6RK2B_gZbV6uKDrF3VIOQ1B9W42RqcWDDtgSbGT12nvYoRSspJf-qfp2A3_H7Ws3Dg8P43QSWFAl2CUBpNcHgx5_SqOAQCfpsyJoGGw5h2iu0qRgb7yTOCX7T-I1PaxpvXjViQvpcIkSMTvxxgEwWyj2FpkvJ4w6dnkssxJYHIMxE1hk24vduETi2wnTyhYDnbimeBgKpq8zJr5_NpSqCn1nDYqCYEXQ_def8RZ5eUsXffPyJjmv8wwY_ZSK8JfPVHgXM_XedRfe4KMxYge9_W6nUArQL6hAljG7-icUwp-HB9bOgUygSAU48qiycz4K_EU25L_AHrwbaWEqaUJcWeGtDMxjf4Y0gRLZgUsk5iZfQm0ntAMrClm2krxZmax5QsJcfzH1nXznMz8zyg_vhpHrlDnBcJRLOhZeUbrr-SZ9rJwjJB33D1eE0yQGbfb_3-qhvaCAOf7UQNwXCI4lNmWAb45UDpyK1xNO0bRez6ZFdSNaK30DlDw4HF8GASORU6ugTiTAH5h5-OgwuqYPucNLNsOYjk-uQMud4db4fPTAfKkaJ59if7BzWQ9G7MpnurZCE1t3l1YWl7p1GWpYJ4NVHL2EIVR8eogyiAJJIXpJtTOHgPnfJNFYke5srdXWEDkAD2dmfyTH8cALLiOWwiPgs_2xd-fAzolAylDl38IIe2RfBBKKxBQMDBdJnPXhfQ0kE0SrtoR3lNETAaMu9-uLJa6t6296__Fn7YLgxYnE-lAvzX8I7Osu12zWbxfftSNjQDzU_mf0TO1kl_x4Z9CUmdg7CL2MlRM3hweWPE2W03WS6ebSjBPe8KuB4vXuiI2J4bNJXcmAbmVtQG1N4
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Fleischmann ja kollegat ( 2020 Kokotekstina)

Sivuvaikutus Yhdistelmahoito Yksilaakehoito
Vakava infektio |8 % 1.5%
Tuberkuloosi 0.1 % 0.2 %
Vydruusu 2% 1%
Leukopenia 21 % 20 %
Maksavaurio 16 % 8 %
Mahahaava 0.1 % 0
Sydankohtaus |1 % 0.4 %
tai aivovaurio

Kolesterolin 12 % 4 %
nousu

Laakeyliherk- 11 % 8 %
kyys

Pistoskohdan 12 % 10 %
reaktio

Demyelisoiva 0 % 0.2%
sairaus

Tromboembolia |2 % 0.6 %



https://watermark.silverchair.com/kez265.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAAtYwggLSBgkqhkiG9w0BBwagggLDMIICvwIBADCCArgGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMbB1uROodk3Tnl1HtAgEQgIICiVCaBb0I1b-tgH6RK2B_gZbV6uKDrF3VIOQ1B9W42RqcWDDtgSbGT12nvYoRSspJf-qfp2A3_H7Ws3Dg8P43QSWFAl2CUBpNcHgx5_SqOAQCfpsyJoGGw5h2iu0qRgb7yTOCX7T-I1PaxpvXjViQvpcIkSMTvxxgEwWyj2FpkvJ4w6dnkssxJYHIMxE1hk24vduETi2wnTyhYDnbimeBgKpq8zJr5_NpSqCn1nDYqCYEXQ_def8RZ5eUsXffPyJjmv8wwY_ZSK8JfPVHgXM_XedRfe4KMxYge9_W6nUArQL6hAljG7-icUwp-HB9bOgUygSAU48qiycz4K_EU25L_AHrwbaWEqaUJcWeGtDMxjf4Y0gRLZgUsk5iZfQm0ntAMrClm2krxZmax5QsJcfzH1nXznMz8zyg_vhpHrlDnBcJRLOhZeUbrr-SZ9rJwjJB33D1eE0yQGbfb_3-qhvaCAOf7UQNwXCI4lNmWAb45UDpyK1xNO0bRez6ZFdSNaK30DlDw4HF8GASORU6ugTiTAH5h5-OgwuqYPucNLNsOYjk-uQMud4db4fPTAfKkaJ59if7BzWQ9G7MpnurZCE1t3l1YWl7p1GWpYJ4NVHL2EIVR8eogyiAJJIXpJtTOHgPnfJNFYke5srdXWEDkAD2dmfyTH8cALLiOWwiPgs_2xd-fAzolAylDl38IIe2RfBBKKxBQMDBdJnPXhfQ0kE0SrtoR3lNETAaMu9-uLJa6t6296__Fn7YLgxYnE-lAvzX8I7Osu12zWbxfftSNjQDzU_mf0TO1kl_x4Z9CUmdg7CL2MlRM3hweWPE2W03WS6ebSjBPe8KuB4vXuiI2J4bNJXcmAbmVtQG1N4

Rheumatology key messages

« This analysis represents the most comprehensive long-term safety report of sarilumab in RA to date.
« Sarilumab’s long-term safety profile was consistent with phase Il studies, with no new safety concerns.
« Neutropenia was not associated with increased risk of infection or serious infection.




Infektiot
Bakteeri

e Staphylococcus aureus

e Streptococcus

Streptococcus ( ketjukokki) ovat ketjuina esiintyvia
kokkibakteereja, joista monet kuuluvat ihmisen suun ja
nielun normaalikasvustoon ja joista monet ovat tarkeita



taudinaiheuttajina. Streptokokit jaetaan
hemolyysikykynsa mukaan ryhmiin alfa, beeta ja
gamma, joista betahemolyyttiset streptokokit jaetaan
soluseinaman antigeenien mukaan edelleen ryhmiin
A-U.

Streptococcus pyogenes aiheuttaa mm.
nielurisatulehdusta, tulirokkoa, markarupea, ruusua
(erysipelas), haavainfektioita ja sepsista.

Se on betahemolyyttinen streptokokki.

Shiota ja kollegat (2020 Kokoteksting) aloittivat
49-vuotiaalle naiselle sarilumabin (200 mg ihonalaisesti
kahden viikon valein).
Kymmenen kuukautta myohemmin hanelle tuli
vasemman puolen niskakipua.
Loydoksia:
e Lampo 37.0C
e VVasemman leuan seudussa oli hiukan turvotusta ja
Kipua.
e Han ei kyennyt avaamaan suutaan kunnolla.
e Veren valkosolut 6020 kpl/yl.
e Hb 142 g/l
e CRP < 0.8 mgll
e Tietokonekerroskuvauksessa kehittyi kuudessa
paivassa markapesake (abskessi) vasemman
leukaluun seutuun. Katso alapuolella oleva kuva.


https://watermark.silverchair.com/keaa593.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAA2gwggNkBgkqhkiG9w0BBwagggNVMIIDUQIBADCCA0oGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMGjj8YkpGePOEs6q6AgEQgIIDG3kjN3nEyuEVwOsShx14_T9Mj9LRz8A68IFo-Ilk2h-05anmsiYLfTinGWw0rdBeCOuI_soYqblI2ZCV_nIHi43FYV_K54xvj_338cNokPdbY1TmGlj8YMV8yR3gsL7jg_kA2GYLU63IyInPM_5qAs2UsLkrbidcxgOMS3-w2_mFbc5uo3bj7ft_xz2isBe5Eb9zXtfLYdBlZl0Y73r1ZK1QF1OxgDSN0dVSIkPk3RUt9YYpZYCl8EVOhfgRPJlG51fIH-w_Z0gdPgHN4tu1v-0UBQvTAXao9wes768jxB9hJVesQPLHqsaws5Gd3SFwmVzX_MVrF_3gnAodg0IeisylncJL2bcAkSQj_xGYdOg_siNSq1EStSNKFRAtUVMqsOg4ouY0IBlsPxybUh7NYAaPo1t94l3enH_UM5KqWdTwGmt7G_fv6WTZJBFF5Wbubp9HttZZ5Cix21LVnEDW9h_Z1fp2fgQIQqdyFKV-Zcj1o5NhlV16BcNalml_jfLZCTiuI1B3mx1ZHAyWSK9pmYqmioVsmCTJ-WpK2HpHqwInv2x6JKv13RtVO4ja3hpnoA7_iR6M9UHq0qa4JxCNc5CN_Hl65ZsdMfMNWJj8vqJl8ITq0lm37xUNapx_Vsk7_uHSytuaNKk179sppNMzBh2JIAB94gbMCGYKKB0phTqjOVDJDIzG5Ymh0XsAW-zq13owIJWnxk2AP4_61XYKMnNQSzBbQUHI2un-LLx4EHCzDgq-vMnR4yXy45lnSCqeusWS8Fd5k0kiJSZZMJ058RMHBWXIPYT1Al3HsIBG3oNHHwZcRb9NnnmLcBTkLzaLScVbf1jiNCUpLxce8sCHeprNgMeViykgRU0YDUdlIbyPs5xEA7eGXVwvyUTu-w2w32AvxsmThPGFWqRP03_5HUfKgOAJEocPxaw4Sad_NpMByjNUt6bqyVe8RxfVLzoZpiKRn79hjGKIod3kM4z2ePSRxlrnNI9LU3EkhhL7Pu3SNeLPgkFenU7gXsyJD1C7IjyEX3TafYg5PQbYNh1eNSA2191LS22eXRTzXw

(A) On admission, soft tissue of the left jaw was slightly
swollen, but there was no abscess. (B) On day 6, an ab-
scess can be seen at the left submandibular region.

e Markapesakkeessa kasvoi ryhman A Streptococcus
pyogenes

Hoito: Keftriaksoni, joka tehosi

Tutkijoiden johtopaatos:

“We should keep in mind that a normal CRP level can-
not exclude the possibility of serious infections in



patients treated with sarilumab. Gaensbauer et al.
reported a case of staphylococcal scalded-skin syn-
drome in a patient receiving tocilizumab. The case had a
normal CRP, but serum procalcitonin was markedly
elevated. They suggested that serum procalcitonin can
be a diagnostic marker of bacterial infections in patients
receiving tocilizumab. Other inflammatory markers may
be useful for the detection of infections in patients
treated with sarilumab. When patients treated with
sarilumab present with new symptoms, physicians must
be aware of the possibility of infection, even if the CRP
level is normal.”

Rheumatology key message

e Severe abscesses can be masked by treatment with
sarilumab.

Mycobacterium chelonae

Wikipedia: Mycobacterium chelonae


https://en.wikipedia.org/wiki/Mycobacteroides_chelonae

Dos Santos Sobrin ja kollegat ( 2020
Kokotekstina) antoivat 62 vuotiaalle
nivelreumaa airastavalle naiselle
sarilumabia viiden vuoden ajan.

Fic. 1 Ulcer formed at the site of injection of sarilumab

(a) Histology of the skin biopsy of the ulcer, with loss of
continuity of the epidermis and chronic and acute
inflammatory infiltrate without granulomatous findings.
(b) Peri-umbilical cutaneous infection at the injection
site.


https://watermark.silverchair.com/kez186.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAA2YwggNiBgkqhkiG9w0BBwagggNTMIIDTwIBADCCA0gGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMpuaK7Yq6sP1nFJ09AgEQgIIDGRRrjVsyDu-NLRXBKnsKd5VT2x1h8BFNIXVkvJicrC9PJaHbZ6TGcpIHQgkPZo4e3bpgx6VTnsmwgcSPC-2Qg_5Ww0Gljg2UY7TM6gWZOXEBaDuJg1HtCjvlc_eSH-A0unLPqa5raHWHZE-Rs8vbhV-tjGHxBDAHPX32Fbp1BeUxelZn-P-eUYG1MetxOsNmNFAgMS3TbrlShFDVaP08b1HnjWAEG7xyMJqYZvnvLbwLWbO9u979INmCRTRNXYJTvH9gckFB_Z1cOsz7iMBlvHHoALNIUhp8YdEqfs1GhDsosuxHxv63H9BNajeDjkWXiWubDe_rlifz_SWMrqHmCRmVVzuOSR4B9hWeww-ogXhoHg0Goxvb6VuKYdTWVwvZ0UIK2faS5lWYnLuhm_VAhDDvQg_JHxCijUhM5EuyufzYTRmae8VUBu8-hZjQrPXIolyzGCsOOyZrGBDahJH2ZbcXE9ZOLkt6mx8k26JaoDJtBZqNJHzde4HOdE8xFJ5M7Y7MfX58ullxRHLjdmCXDHesimW5yOLwX90H_9ndNKXW2aXHobmqOscI1Lebj_UMfKzmrRvGLbtPiwtiRyhBQMzwt9t2Vy_ZhEbjwdU9pDl0Q0BjPygCfFFdVeVYHRh1HAkIy5V6qzhPOnt4y-r5l275wkzn4fRBgg_M8prAE7tBJTUhIQUG37XytWEgv43W2KcAGqRNbREwejz6ebbwFTyvvlK3SvWIRt-aXLDWfEGKZyjFkpWDZPNR5dDJA5CrAvm5vDhQbL4xwqi6yL1RFqBmvQRkLbO4aEIzbW5oePD6NkAsLuyd59uke1FeNIVO8jeE3jQdA4BjNEk496prBYVukP5hu42R9_MmXUnWb3pJmC1T94Fxb7AEcSzD2DfwhAXvvqZPBwDRwuCqQ1dVkox2Ko9cQcgDGijypbVgm2EvvHnrle9DH_9jvJl6DeOA_aUsmmYjJmUMxjmXcOjI-4tkYdYaILKvikSFARmwbtMoIymGRXabf507CnYoWb9620INfKPnwTCMlB4GSwmqFZiEtkYLnvc6028

Sarilumabi ja raskaus

Nana ja kollegat (2024 Kokotekstind)

Tutkijoiden johtopaatos:

“In conclusion, we add further data for the use of anti-
IL-6 in the third trimester of pregnancy. To our
knowledge, we are the first to report neonatal
haematological parameters and CRP response to
infection after anti-IL-6 exposure in pregnancy. Although
we have described transient neonatal cytopenias, they
were not associated with adverse neonatal outcomes.
Future studies of the administration of anti-IL-6
throughout pregnancy should be completed in women
with rheumatological disease, in whom the risk of
prematurity is smaller than in those with severe
COVID-19, and thus studies in this population might be


https://www.thelancet.com/action/showPdf?pii=S2665-9913%2824%2900124-3

better able to delineate the effect of anti-IL-6 on
transient neonatal cytopenias.”



