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Small	molecules	for	RA:	CONS!!



Small	molecules

• Chemical compunds able to	interfere with	intracellular mechanisms able to	
mediate	the	effects of	different cytokines

• Many molecules in	phaseI-III	development with	different targets

• Two compounds (JAK	inhibitors)	are	under	examination by	EMA	(TOFACITINIB,	
BARICITINIB)

• One already on	the	market	outside Europe	(TOFACITINIB)	
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Clinical response rates to	Fostamatinib studies

Spleen	tyrosin kinase inhibition



Fostamatinib 100 mg bid

Fostamatinib 100 mg bid (4 wks) then 150 mg qd

Placebo ( + MTX) 

Fostamatinib 100 mg bid

Fostamatinib 100 mg bid (4 wks) then 150 mg qd
Placebo ( + MTX) 

..statistically significant but not clinically
significant improvements in	the	ACR20	
repsonse over	placebo	at 24	weeks..

918	randomized patients



Randomized trials
Real-life studies



9

Ann Rheum Dis.	2016	Apr 25.	.	doi:	10.1136/annrheumdis-2016-209131.	[Epub ahead of	
print]
Real-world	comparative	risks of	herpes	virus	infections in	tofacitinib and	biologic-treated
patients with	rheumatoid arthritis.
Curtis	JR,	Xie F,	Yun H,	Bernatsky S,	Winthrop KL
METHODS:
Using	health plan data	from	2010	to	2014,	patients with	RA	initiating tofacitinib or	biologics
with	no	history of	HZ	or	HSV	were identified,	as were incident cases of	HZ	or	HSV.	Crude	
incidence rates were calculated by	drug exposure.	Cox proportional hazards models evaluated
the	adjusted association between tofacitinib and	HZ,	and	a	composite	outcome of	HZ	or	HSV.
RESULTS:
A	total of	2526	patients initiating tofacitinib were compared with	initiations of	other biologics:	
anti-tumour necrosis factor (TNF)	(n=42	850),	abatacept (n=12	305),	rituximab (n=5078)	and	
tocilizumab (n=6967).	Patients receiving tofacitinib were somewhat younger (mean age
55 years)	versus	those on	other biologics,	and	somewhat less likely to	use	concomitant
methotrexate (MTX)	(39%	vs	43%-56%,	depending on	drug).	Crude	incidence of	HZ	associated
with	tofacitinib was 3.87/100 patient-years (py).	After multivariable adjustment,	HZ	risk was
significantly elevated,	HR	2.01	(95%	CI	1.40	to	2.88)	compared with	abatacept.	Rates and	
adjusted HRs for	all other RA	biologics were comparable with	each other and	abatacept.	Older
age,	female sex,	prednisone	>7.5 mg/day,	prior outpatient infection and	greater number of	
hospitalisations were also associated with	increased HZ	risk
CONCLUSIONS:
The	rate	of	zoster	associated with	tofacitinib was approximately double	that observed in	
patients using biologics





AE	Overview	(Baricitinib)
Weeks	0-12 Weeks	0-24
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Placebo
(N=176)

Bari	2	mg
(N=174)

Bari	4	mg
(N=177)

Placebo
(N=176)

Bari	2	mg
(N=174)

Bari	4	mg
(N=177)

SAEs

ICH-defined 7	(4.0) 3	(1.7) 11	(6.2) 13	(7.4) 7	(4.0) 18	(10.2)

Protocol-defined 1	(0.6) 5	(2.9) 4	(2.3) 2	(1.1) 5	(2.9) 5	(2.8)

TEAEs 96	(54.5) 107	(61.5) 119	(67.2) 112	(63.6) 123	(70.7) 137	(77.4)

TEAEs	rated	as	severe 14	(8.0) 8	(4.6) 16	(9.0) 16	(9.1) 14	(8.0) 21	(11.9)

TEAEs	leading	to	interruption 10	(5.7) 19	(10.9) 22	(12.4) 12	(6.8) 26	(14.9) 27	(15.3)

Infections 35	(19.9) 61	(35.1) 48	(27.1) 55	(31.3) 76	(43.7) 70	(39.5)

Serious	infections 3	(1.7) 3	(1.7) 3	(1.7) 5	(2.8) 4	(2.3) 6	(3.4)

Severe	infections 2	(1.1) 2	(1.1) 3	(1.7) 2	(1.1) 6	(3.4) 6	(3.4)

Herpes	zoster 1	(0.6) 2	(1.1) 4	(2.3) 2	(1.1) 2	(1.1) 7	(4.0)

Malignancies 0	 0 0 0 0 2	(1.1)

NMSC 0	 0	 0	 0 0 2	(1.1)

MACE 0 0 1	(0.6) 0 0 2	(1.1)

Data	displayed	are	n	(%)	patients,	up	to	the	time	of	rescue.	Any	AE	or	lab	abnormality	that	led	to	permanent	discontinuation	was	required	
to	be	reported	as	an	SAE	(“protocol-defined”).	No	opportunistic	infection,	TB,	lymphoma,	or	GI	perforation	was	observed.	MACE	was	
defined	as	CV	death,	MI	or	stroke	positively	adjudicated	by	the	independent	CV	evaluation	committee.

Genovese	M,	et	al.	New	Engl J Med 2016



Different cytokines use	different JAKs
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IFN family: IFNα/β, IFNγ 
 
 
 
gp130family: IL-6, IL-27, 
others  
IL-10 family: IL-10, IL-19, 
IL-20, IL-22 
 
 
cγc family: IL-2, IL-4,  
 IL-7, IL-9, IL-15, IL-21 

 
 
 
 
 

♦ There are 4 JAK family members: JAK1, JAK2, JAK3, and Tyk2 

Different Cytokines Use Different JAKs 

O’Shea et al. Nat Rev Rheumatol 2013;9(3):173-82. doi:10.1038/nrrheum.2013.7. 

EPO=erythropoietin; GH=growth hormone; GM-CSF=granulocyte macrophage colony-stimulating factor; 
gp130=glycoprotein 130; IFN=interferon; IL=interleukin; JAK=Janus kinase; TPO=thyroid peroxidase.  

Tyk2 

JAK2 JAK1 

JAK3 

βc family-IL-3, IL-5, 
GM-CSF 
EPO, TPO, GH 
 
 
IL-12 family: IL-12/IL-23 
 
 
 
 
IFNα/β 
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baricitinib

tofacitinib
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Pbo
Bari	2	mg
Bari	4	mg

P-value	vs.	pbo
***	p	<	0.001
**	p	<	0.01
*	p	<	0.05

** **
*

Hemoglobin	(g/dL)

CTCAE	grade Placebo
(N=176)

Bari	2	mg
(N=174)

Bari	4	mg
(N=177)

Placebo
(N=176)

Bari	2	mg
(N=174)

Bari	4	mg
(N=177)

Grade	1:	≥	10	g/dL to	<	LLN 30	(17.0) 33	(19.0) 36	(20.3) 39	(22.2) 45	(25.9) 45	(25.4)

Grade	2:	≥	8.0	to	<	10	g/dL 6	(3.4) 14	(8.0) 9	(5.1) 8	(4.5) 14	(8.0) 12	(6.8)

Grade	3:	≥	6.5	to	<	8.0	g/dL 0 1	(0.6) 0 0 1	(0.6) 0

Grade	4:	<	6.5	g/dL 1	(0.6) 0 0 1	(0.6) 0 0

Weeks	0-12 Weeks	0-24

Data	in	table	are	n	(%)	patients,	and	indicate	the	worst	CTCAE	grade	in	patients	who	experienced	a	treatment-emergent	increase	in	grade	
at	any	time	during	the	treatment	period,	up	to	the	time	of	rescue.	One	patient	with	fecal	occult	blood	test	+ve and	a	history	of	gastric	
antral vascular	ectasia discontinued	due	to	anemia	(Bari	2	mg).	LLN	=	12	g/dL	for	females	and	13.5	g/dL	for	males.		N=	number	of	patients	
in	the	analysis.
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