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Table 1. Biologic Agents, Mechanisms of Action, and Date of US Food and Drug Administration—Approved Indications

Date of First

Mechanism FDA Approval FDA-Approved Indications
| TNF-ot inhibitors
Infliximab (Remicade) Monoclonal antibody against TNF-u 1998 Rheumatoid arthritis, Crohn's disease, ulcerative
colitis, psoriasis, ankylosing spondylitis
Etanercept (Enbrel} Receptor fusion protein 1998 Rheurnatoid arthritis, psoriasis, ankylosing
spondylitis, juvenile idiopathic arthritis
Adalimumab (Hurmira) Monoclonal antibody against TNF-u 2008 Rheurnatoid arthritis, Crohn's disease, ulcerative
colitis, psoriasis, ankylosing spondylitis,
juvenile idiopathic arthritis
Certolizumab (Cimzia) Monoclonal antibody against TNF-o 2008 Rheurnatoid arthritis, Crohn’s disease, psoriasis,
ankylosing spondylitis
Golimurmab (Simponi) Monoclonal antibody against TNF-o 2009 Rheurnatoid arthritis, psoriasis, ankylosing
spondylitis, ulcerative colitis
Other agents
Hituximab (Rituxan) Monoclonal antibody against CD20 which is 1997 Lymphoma, rheumatoid arthritis, chronic
found on the surface of B cells lymphocytic leukemia, granulomatosis with
polyangiitis and microscopic polyangiitis
Anakinra (Kineret) IL-1 receptor antagonist 2001 Bheurmatoid arthritis
Abatacept (Orencia) CTLAA ligand, selective T-cell costimulation 2005 Rheumatoid arthritis
rmodulator
Ustekinumab (Stelara) Monoclonal antibody against IL-12 and |L-23 2009 Psoriasis
Tocilizumab (Actemra) Monoclonal antibody |L-6 receptor 2010 Rheurnatoid arthritis, juvenile idiopathic arthritis
Belimumab (Benlysta) Monoclonal antibody against B-cell activating 2011 Systemic lupus erythematosus
factor
Tofacitinib (Xeljanz) Janus kinase inhibitor 2012 Rheumatoid arthritis

Abbreviations: CLTA-4, Cytotoxic T-Lymphocyte Antigen 4; FDA, US Food and Drug Administration; IL, interleukin; TMF, turnor necrosis factor.




Farmacos bioldgicos en enf. inmunomediadas
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Riesgo de infeccion

Year Patient Population
Country, Source of Data Published (Anti-TNF Treated) Adjusted Rate Ratio Comments
Observational cohort studies
Germany, RABBIT registry [21] 2005 858 RA patients 2.2 (95% ClI, 0.9-5.4) Etanercept compared to
DMARD
2.1 (95% CI, 0.8-5.5) Infliximab compared to
DMARD
Sweden, ARTIS and other national 2007 4167 RA patients 1.43 (95% CI, 1.18-1.73) | First year of treatment
registries [22] 1.15 (95% CI, 0.8-1.51) Second year of treatment

0.82 (95% ClI, 0.62-1.08)

After second year of
treatment

= I ==

2010 7 observational studies
of RA patients

1.37 (95% ClI, 1.18-1.60)

North America, SABER registry [20] 2011 10242 RA patients 1.25 (95% ClI, 1.07-1.48

1.26 (95% CI, 1.07-1.47)

1.23 (95% ClI, 1.02-1.48)

Germany, RABBIT registry [24] 2011 3271 RA patients 1.8 (95% Cl, 1.2-2.7)
United States, Kaiser Permanente 2012 3485 patients with 3.01 (95% CI, 1.49-6.07)
Northern California [25] multiple disease
indications 0.94 (95% CI, 0.41-2.13)
Dutch, DREAM registry [26] 2013 2356 RA patients 0.49 (95% CI, 0.29-0.83)

0.55 (95% ClI, 0.44-0.67)

IMeta analysis

Multiple countries [2/] 2010 7 observational studies  1.37 (95% ClI, 1.18-1.60)
of RA patients

Infliximab compared with
nonbiologic regimens
Infliximab compared with

etanercept
Infliximab compared with
adalimumab

Infliximab vs etanercept
during first 3 mo of therapy

<65y of age

>65 y of age

Etanercept compared to
infliximab

Etanercept compared to
adalimumab




Riesgo de infeccion

Cohorte BIOBADASER

Table 3 Incidence rate of serious infections by first biologic therapy
and risk comparison between rheumatoid arthritis and other immune-
mediated connective tissue diseases

Anti-TNF Rituximab

[CTD—other than RA

Serious infections 22 17

Patient-years 290 09

IR per 100} patient-years 1.6 (5-11.5) 17.1(10.7-27.6)

(95 ¢ C1)

RA

Serious infections 315 I6

Patient-years 10,242 146

IR per 100 patient-years 3.1 (2.8,34) 11 (6.7, 17.9)

(95 % CI)

IRR other ICTD versus RA

247 (1.60, 3.80)*** 1 1.57 (0.79, 3.10)

Cobo-lbafnez T et al. Rheumatol Int. 2014; 34: 953-61



Riesgo de infeccion

Cohorte BIOGEAS

Table 2 Rates of all severe infections, according to agent, number of courses, and main autoimmune diseases

Patients Person-years Number of infections Rate of infections/ 95% Confidence interval
1,000 person=years

TOTAL 344 4495 45 S0.80 6631 1w 12164
RITUXIMAR

- Total 264 32883 37 11252 7920 to 15510
- First course 211 25217 30 119,00 B8.03 wo 16980
- Second course 38 54,58 2 3664 444 to 13237
= Third or subsequent courses 15 2208 5 22640 73.50 to 52850
ANTETNF AGENTS

- Total 77 147 58 4 5421 2340 10 10681
- Inflixirnab 37 5200 4 7652 20.96 10 196.95
- Adalimumab 19 2991 2 66.85 810 to 241 55
- Etanercept 21 6567 2 3046 369 to 11002

Conclusions: The rates of severe infections in SAD patients with severe, refractory disease treated depended on the
biological agent used, with the highest rates being observed for rituximab and the lowest for etanercept. The rate of
infection was especially high in patients receiving three or more courses of rituximab. In patients with severe infections,
survival was significantly reduced. Older age was the only significant predictive factor of severe infection.

Diaz-Lagares et al. Arthritis Research & Therapy 2011, 13:R112
http://arthritis+research.com/content/13/4/R112



Riesgo de infeccion

Figure 1. Assembly of Retrospective Cohorts of Patients With Autoimmune Diseases, SABER (1998-2007)

407 319 Patients with autoimmune disease in study databases
270458 From national Medicare/Medicaid
36786 From TennCare
28017 From PAADVPACE
72058 From KPNG

170788 Excluded due to presence of »1
— or nonstudy autoimmune disease
or use of nonstudy regimens
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I ]
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7 ¥ T
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1 ¥ Y ¥ ' ¥
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antagonist (24 753 agent (12380 new- antagonist (3263 new- or mercaptopuring antagonist (5257 agent (B177 new-use
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Grijalba C.G. et al. JAMA. 2011; 306: 2331-9



Riesgo de infeccidn

Figure 2. Kaplan-Meier Survival Plots of Probability of Hospitalization for Serious Infection
for Propensity Score-Matched Cohorts Through 1 Year of Follow-up, SABER 1998-2007
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Riesgo de infeccion

OR (95% Cl or Crl)

Traditional meta-analysis
Standard-dose biological drug with orwithout traditional DMARD

Combined population -8
MTX naive ——
MTX experienced ——
TNF experienced —T—

Metwork meta-analysis

| Low-dose biolegical drug with or without traditional DMARD |
Combined population
MTX naive
MTX experienced

THNF experienced
l Standard-dose biological drug with orwithout traditional DMARD I
Combined population
MT¥ naive
MTX experienced

TMF experienced
High-dose biological drug with orwithout traditional DMARD

Tompined popolanon 1°

MT¥ naive

-Incremento en valores absolutos de 6 infecciones por
cada 1.000 pacientes tratados durante un afio.

001

01 1
—
Decreased risk with biological drug
with or without traditional DMARD

10
—
Increased risk with biological drug
with or without traditional DMARD

127 (105-1532)
1.05 (076-1-45)
1.42 (111-1.83)
1.21(070-2.08)

0-93 (0-65-1.33)

0-93 (0-47-1-80)

0-99 (0-61-1.58)
Modata

131 (1-09-1.58)

100

T8 075153
1.48 (1.17-1.00)
1.17 (0-65-2.18)

1.90(150-2.39)
173(0-89-352)

Datos de 106 estudios en AR

Singh JA et al. Lancet 2015; 386: 258-65




Riesgo de infeccion

(Cohorte britanica BSRBR)

b Risk of serious infection, by drug
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Dixon et al. Arthritis Rheum 2017; 56: 2896-04



Riesgo de infeccion

(Cohorte BIOBADASER)
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Factores asociados a aumento del riesgo

de infeccion

Table 4. Multivariable-adjusted HRs for risks of
hospitalized bacterial infections initiating abatacept.

rituximab, or anti-TNF therapy*

Infection-related risk factor

HR
(95% CI)

Medication exposure (referent to

etanercept)
Adalimumab 1.4 (0.9-2.2)
Infliximab 2.3 (1.3-4.0)
Abatacept 1.1 (0.6-2.1)
Rituximab 1.4 (0.8-2.6)

Age group (referent to <50 years)
50 = 70 years
=70 vears

2.8 (1.4-5.4)
2.7 (1.3-5.9)

COPD
Body mass index (referent to
20-25 kg/m?)

1.8 (1.2-2.7)

<20 kg/m? 1.9 (0.9-3.8)
>25 kg/m* 0.8 (0.6-1.1)
Prednisone-equivalent steroid
dose (referent to no use)
1-7.5 mg/day 1.3 (0.9-1.9)
>7.5 mg/day 1.8 (1.3-2.6)
Previous exposure to =3 biologic 1.4 (0.7-2.6)

agents
Hospitalizations during baseline
period, no.
None
1
=2

1.0 (referent)
1.4 (0.9-2.2)
4.1 (2.5-6.5)

Tipo de farmaco bioldgico:

- Infliximab, adalimumab
- Rituximab, etanercept

Edad

Comorbilidad
- EPOC, insuf. Renal.

Dosis de prednisona.
Exposicion previa a otros biologicos.

Severidad y discapacidad
relacionada con la enfermedad.

Hospitalizacion previa por
Infecciones

Curtis R et al. Arthritis Care & Reseach 2014: 66: 990-7



Factores asociados a aumento del riesgo

de infeccidn
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Figure 3 Estimated incidences of serious infections in 100 patients per year by treatment and risk profile. Additional risk factors are one or two of
the following: age >60 years, chronic lung disease, chronic renal disease or high number of treatment failures; three risk factors: two of the above
risk factors plus prior serious infections. DMARD, disease-modifying antirheumatic drug; TNFi, tumour necrosis factor inhibitor.

Strangfeld A et al. Ann Rheum Dis 2011; 70: 1914-20



Céalculo del riesgo de infeccidn

Table 1 Calculation of the RABBIT Risk Score

V.1: Number of serious V.2: Percentage of patients with
Risk factors infections per 100 PYs at least one infection per year
Intercept Always add —3.9% —4.19
Age If age =60 add 0479 0470
Function (FFbH) Add —0.01014*FFbH —0.00865*FFbH
Altematively: HAQ Add 0.362(HAQ-3.16) 0.309(HAQ-3.16)
Chronic lung disease If yes add 0522 0.484
Chronic renal disease If yes add 0.441 0.415
Previous serious infection If yes add 0.748 0.992
Number of treatment failures If =5 add 0.443 0397
Mean glucocorticoid dose If 7.5~14 mg/day add 0.756 0.782
Mean glucocorticoid dose If = 15 mg/day add 1.554 1355
Treatment with TNF inhibitor If yes (last 3 months) add 0.593 0.589
Calculate the sum of the correspending values Sum1 Sum2
Rabbit Risk Score Calculate 100! 100+ (1—e ™)

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

40
35 expected 241
W observed T -
30 e m
y
25 o RABBIT - Rheumatoide Arthritis: Beobachtung der Biologika-Therapie
’ ‘_\\ Home | Risk Score
20

15.8 16
15

1.8 5,
9.3
10 , 8§ 778 9
5 535

5 39 4.1

12 2
0 |

2 3 4 5 6 7 8 9 10

Zink A et al. Ann Rheum Dis 2014: 73: 1673-6
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To calculate the risk score

60 years of age or older?
HAQ-Score (0-3)

Severe infection (last 12 months)
COPD or other chronic lung disease
Chronic kidney disease

Number of previous treatments with non-biologic
/biologic DMARDs

Treatment:
Glucocorticoids
(average dose of prednisone eguivalent /d):

LrouLaun

g3

RABBIT - Rheumatoide Arthritis: Beobachtung der Biologika-Therapie

Home | Risk Score

Yes * No
1
Yes ® No
Yes * No
Yes ® No

<5 »>=5

< 7.5mq
7.5 -14mg
==15mg

TNF-inhibitor
Abatacept
Rituximab

Tacilizumab
Mon-biologic DMARDs

To calculate the risk score

60 years of age or older?
HAQ-Score (0-3)

Severe infection (last 12 months)
COPD or other chronic lung disease
Chronic kidney disease

Number of previous treatments with non-biologic
/biologic DMARDs

Treatment:
Glucocorticoids
(average dose of prednisone equivalent /d):

* Yes No
1

* Yes No

* Yes Mo
Yes * No

2 <5 >=5
< 7.5mg

* 75 -14mg
>=15mg
TNF-inhibitor
Abatacept

® Rituximab
Tocilizumab

Non-biologic DMARDs

The probability of a serious infection during the next 12

months is: 1.1 %.

The probability of a serious infection during the next 12

months is: 17.8 %.

http://www.biologika-register.de/en/home/risk-score/
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Riego individual de infeccidon de los

farmacos biologicos

Figure 3. Incidence Rates and Hazard Ratios for Specific TNF-a Antagonists and Serious
Infections Among Patients With Rheumatoid Arthritis

Mo. of Event Rate per Hazard Ratio

Treatment Events 100 Person-Years (95% CI)
Infliximak 420 10.3 1.25 (1.07-1.48)
Monbiologic agent 234 8.8 1 [Reference]
Etanercept 264 6.8 0.91 (0.76-1.08) ——
Monbiologic agent 233 7.6 1 [Reference] :
Adalimumab 201 B.7 1.056 (0.85-1.30)
Monbiologic agent 148 7.9 1 [Refarence]
Inflisimalk 384 10.3 1.26 (1.07-1.47)
Etanercept 252 B.2 1 [Reference]
Infliximak 273 10.6 1.23 (1.02-1.48)
Adalimumab 183 8.9 1 [Reference]
Adalimumab 8.3 1.05 (0.87-1.25)
Etanercept 233 7.8 1 [Reference]
I I I 1 I | I 1
0.5 0.7 1.0 1.4 2.0
HR (95% Cl)

Each comparison required a separate propensity score matching iteration. TNF indicates tumor necrosis factor.

Grijalba C.G. et al. JAMA. 2011; 306: 2331-9



Risk of hospitalised infection in rheumatoid arthritis
patients receiving biologics following a previous
infection while on treatment with anti-TNF therapy
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E 0.04 *Riesgo infliximab: 8/100 personas/afios A Adalimumab
5 o003 NNH: 14 X Rituximab
:§' ] @ Etanercept
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Figure 2 One-year infection risk
difference between various biologics
referent to abatacept. Prediction

Predicted infection risk score

Yun H, et al. Ann Rheum Dis 2015:74:1065-1071.



Riego individual de infeccidon de los

farmacos biologicos

Hazard Ratio and 95% Confidence Interval(Cl) HR LCI ucl
I Low to avarage risk I
- Adalimumab = 1.09 0.9 1.32
- Certolizumab } —ut— 0.94 072 1.24
- Etanarcapl = 142 o092 1.36
- Golimumab | 1.2 om 1.51
- Infliximab 1.35 113 181
- Rituximab f 1.40 1.21 1,62
- Tocilizumalb 1.03 080 132
I High risk I
- Adalimumab : F— 1,02 0.91 1.37
- Certolizumab —-— 1.39 055 .02
- Etanarcept —=— 1.43 1.07 1.9
- Golimumab I = | 0.80 0585 1.47
- Infliximab — 141 1.07 186
- Rituximab —=— 1,33 1.02 1.73
- Tocihzumab —a— 1.30 058 153
| lower hazard ratio higher hazard ratio
D_r1 . v ——— : . . ———— .1::'

Yun H et al. Arthritis & Rheumatology 2016;68:56-66



2,3y 4 de Junio 2016
Parador de Mojacar

XXXIl Congreso de la Sociedad Andaluza
de Medicina Interna (SADEMI)

Infecciones asociadas al uso de

farmacos bioldgicos en E. autoinmunes

* Tipo de infecciones
—Infecciones graves mas frecuentes



Infecciones graves mas frecuentes

Table 2. Sites and types of hospitalized bacterial
infections among RA patients initiating abatacept,
rituximab, or anti-TNF therapy*

Infections Cohort, no. (%)
Pneumonia 61 (37)
Cellulitis/soft tissue 37 (22)
Kidney/urinary tract 14 (9
Bacteremia/sepsis 11 (7)
Device-associated 10 (6)
Gastroenteritis 10 (6)
Septic arthritis 7 (4)
Upper respiratory tract 8 (5)
Abdominal abscess 5 (3)
Osteomyelitis 2 (1)
Total 165 (100)

* RA = rheumatoid arthritis; anti-TNF = anti—tumor necrosis
factor.

Curtis JR et al. Arthritis Care & Research 2014:66:990-7



Infecciones graves mas frecuentes

(22) Cohorte BIOBADASER

Syndrome n (%) Incidence per 1,000 patient-yr (95% CI)
Total reported infections 907 53.09 (49.69-56.66)
Skin and soft tissue 215(23.7) 12.59 (10.96-14.39)
SKin 208 (96.7) 12.18 (10.58-13.95)
Soft tissue 7(3.3) 0.41 (0.16-0.84)
Upper respiratory airways 186 (20.5) 10.89 (9.38-12.57)
Upper airways 165 (88.7) 9.66 (8.24-11.25)
Sinusitis 12 (6.5) 0.70 (0.36-1.23)
Ortitis 9 (4.8) 0.53 (0.24-1.00)
Lower respiratory airways 161 (17.8) 9.48 (8.08-11.06)
Pneumonia 101 (63.0) 5.97 (4.87-7.25)
Bronchitis 60 (37.0) 3.51 (2.68-4.52)
Urinary tract 89 (9.8) 5.21 (4.18-6.41)
Cystitis 67 (75.3) 3.92 (3.04-4.98)
Pyelonephritis 19 (21.4) 1.11 (0.67-1.74)
Prostatitis 3(3.4) 0.18 (0.04-0.51)
Osteoarticular 65 (7.2) 3.81 (2.94-4.85)
Arthritis 47 (72.3) 2.75 (2.02-3.66)
Osteomyelitis 12 (18.5) 0.70 (0.36-1.23)
Prosthetic joint infection 6(9.2) 0.35 (0.13-0.76)
Central nervous system 6(0.7) 0.35 (0.13-0.76)
Meningitis 4 (66.7) 0.23 (0.06-0.60)
Brain abscess 2(33.3) 0.12 (0.01-0.42)

Pérez-Sola MJ et al. Med Clin (Barc) 2011;137:533-40



Infecciones graves mas frecuentes

Cohorte BIOBADASER

Microorganism Cases (%) Median (P35-P75) Mortality,
(month) n (%)
Gram-positive bacteria 87 (23.5) 4 (4.6)
Staphylococcus aureus 56 (64) 7(2-18) 2(4)
Staphylococcus epidermidis 1(13) 5(2-25) 1(10)
Streptococcus pyogenes 6(7) 14 (13-23) 1(20)
Listeria monocytogenes 4 (5) 17 (7-30) 0(0)
Streptococcus pneumoniae 4 (5) 7(1-19) 0(0)
Streptococcus agalactiae 3 (3) 4 (3-6) 0(0)
Streptococcus bovis 2(2) 5 (5-5) 0(0)
Clostridium difficile 1(1) 0 (0-0) 0(0)
Gram-negative bacteria 82 (22.1) 4 (4.9)
Escherichia coli 32 (39) 7 (4-14) 0(0)
Pseudomonas aeruginosa 12 (15) 8(3-15) 2(20)
Salmonella spp. 10 (12) 5(2-13) 1(13)
Haemophilus influenzae 6(7) 6 (3-10) 0(0)
Legionella spp. 5(6) 28 (6-45) 1(25)
Proteus mirabilis 5(6) 12 (10-23) 0(0)
Serratia marcenses 2(2) 38 (38-38) 0(0)
Klebsiella pneumoniae 2(2) 11 (1-22) 0(0)
Brucella spp. 2(2) 15 (4-26) 0(0)
Citrobacter freundii 1(1) 3 (3-3) 0(0)
Morganella morgagni 1(1) 0(0)
Yersinia enterocolitica 1(1) 16 (16-16) 0(0)
Neisseria meningitidis 1(1) 31(31-31) 0(0)
Providencia retgeri 1(1) 0(0)
Pseudomonas putrida 1(1) 1(1-1) 0(0)

Pérez-Sola MJ et al. Med Clin (Barc) 2011;137:533-40



Infecciones graves mas frecuentes

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

Adalimumab Certolizumab Etanercept Golimumab  Infliximab Rituximab Tocilizumab  Abatacept

Total no. of infectionst 397 116 336 99 472 643 134 926

[Sepiicemia/baciercmia 15.6 19.8 18.8 152 16.7 173 18.7 154

Pneumoma/upper respiratory 31.7 30.2 31.3 323 35.2 359 321 209

tract infection

Skin and soft tissue infection 12.9 10.3 11.9 9.1 10.8 10.9 13.4 12.9

Genitourinary tract infection 26.5 29.3 26.2 354 244 218 224 288
Cr 10.5 8.8 10.2 12.6 10.7 11.7 12.7 12.9

Length of hospital stay for 8.9+104 10.8 = 13.8 10.6+12.0 95178 111=*159 9.1=*9.1 10,0131 92*=11.3

serious miection,
mean *+ 5D days

ali ' i 5.3 7.8 45 4.0 5.1 45 5.9 5.7
days after hospitalization

p

Yun H et al. Arthritis & Rheumatology 2016;68:56-66

s
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Infecciones asociadas al uso de

farmacos bioldgicos en E. autoinmunes

* Tipo de infecciones

— Infecciones oportunistas.



de infecciones

asocladas al uso de farmacos biologicos

Pacientes con AR
Revision
sistematica y
metaanalisis que
incluyd 70 ensayos
y 32.504 pacientes

No. of
Participants Quality of
Relative Effect (No. of Evidence
Outcomes (OR; 95% ClI) Studies) (GRADE)
All Ols 1.79 (1.17-2.74) 20232 (37)  High®®d
Mycobacterial 3.73 (1.72-8.1 31 9194 (16)  High®P
Ols
All viral Ols 1.91 {1.02—3.58)' 6056 (16) Moderate®"€
VZV Ols : M =l=ths Low™*
All fungal O NNH: 582: una IO adicional por Moderate®
. cada 582 pacientes tratados b
Invasive fung® S . Moderate
infections
Pneumocystis 1.77 (.42-7.47) 5669 (8) Moderate”
jirovecii
pneumonia
Attributed 1.91 (.29-12.64) 3058 (5) Moderate®
mortality

Kourbeti IS et al. Clin Infect Dis. 2014:58:1649-57-66



Infecciones asocladas al

uso de farmacos bioldgicos

* Bacterias:
» Tuberculosis y micobacterias atipicas.
» Salmonella.
> Listeria, legionella, nocardia.
* Hongos:
» Pneumocystis jirovecci.
» Criptococo, aspergillus.
» Hongos endémicos: histoplasmosis, coccidiomicosis..
* Virus:
» VHB, VHC, VIH
» Herpes zoster, VPH
» Virus JC
* Parasitos:
» Leishmaniasis
» Esquistosomiasis



Infecciones asocladas al

uso de farmacos bioldgicos
Cohorte BIOBADASER.

371 microorganismos e Bacterias:

Microorganism Cases (%) Median (P25-P7s) Mortality,

(month) n (%) » Tuberculosis 59 (15.9%)
Gram-positive bacteria 87 (23.5) 4 (4.6)
Staphylococcus aureus 56 (64) 7 (2-18) 2(4) H H 7
Staphylococcus epidermidis 11 (13) 5 (2-25) 1(10) > MICObaCterlas atlplcaS- 1
Streptococcus pyogenes 6(7) 14 (13-23) 1(20)
Listeria monocytogenes 4(5) 17 (7-30) 0(0)
Streptococcus pneumoniae 4 (5) 7 (1-19) 0 (0) > Salmone"a- 10 (
Streptococcus agalactiae 3(3) 4 (3-6) 0(0)
Streptococcus bovis 2(2) 5 (5-5) 0(0) . . .
Clostridium difficile 1(1) 0 (0-0) 0(0) > Listeria (4) Ieglonella (5)
Gram-negative bacteria 82 (22.1) 4 (4.9)
Escherichia coli 32 (39) 7 (4-14) 0(0) [} ]
Pseudomonas aeruginosa 12 (15) 8 (3-15) 2 (20) Hongos °
Salmonella spp. 10 (12) 5(2-13) 1(13)
Haemophilus influenzae 6 (7) 6 (3-10) 0 (0) o oo .
Legionella spp. 5 (6) 28 (6-45) 1(25) > Pneumocystis jirovecci
Proteus mirabilis 5(6) 12 (10-23) 0(0)
Serratia marcenses 2(2) 38 (38-38) 0(0) H H
Kiebsiella pneamoniae 22 11 (122) 0(0) » Criptococo, aspergillus 4
Brucella spp. 2(2) 15 (4-26) 0(0)
Citrobacter freundii 1(1) 3 (3-3) 0(0) 7 . .
Morganella morgagni 1(1) 0(0) > H- endemICOSIS.
Yersinia enterocolitica 1(1) 16 (16-16) 0(0)
Neisseria meningitidis 1(1) 31 (31-31) 0(0) .
Providencia retgeri 1(1) 0(0) L4 VI ru s:
Pseudomonas putrida 1(1) 1(1-1) 0(0)
Viruses 117 (31.5) 0 (0)
Varicella zoster 80 (68) 8 (4-17) 0 (0) > VHBI (2) VHC (3)l VIH (0) 5
Herpes simplex 22(19) 3 (3-13) 0(0)
Cytomegalovirus 5(4) 8 (8-17) 0(0)
Hepatitis € 33 17 (1798) 0© » Herpes zoster 80
Hepatitis B 2(2) 0 (0-0) 0(0)
Epstein Barr 1(1) 4 (4-4) 0(0) .
Dengue 1(1) 23 (23-23) 0(0) > Herpes Slmple 22
Pox 1(1) 4 (4-4) 0 (0)
Papilloma 1(1) 15 (15-15) 0(0) .
Influenzae A 1(1) 22 (22-22) 0 (0) > VPH ) Virus JC 1
Mycobacteria 60 (16.2) 4 (6.6) ;.
Mycobacterium tuberculosis 59 (98) 5(3-17) 4(7) [} .
Atypical mycobacteria 1(2) 38 (38-38) 0 (0) Pa ra Sltos °
Fungi 23 (6.2) 1(4.3) . - .
Candida albicans 16 (70) 7 (2-10) 0 (0) » Leishmaniasis 2
Aspergillus fumigatus 4(17) 31 (31-31) 1(33)
Malassezia furfur 2(9) 11 (7-14) 0(0) . . -
Pitirosporum ovale 1(4) 30 (30-30) 0(0) > ESQUlStosomlaSIS
Parasites 2 (0.5) 0(0)

Leishmania spp. 2 (100) 16 (16-16) 0(0)




Riesgo de tuberculosis asociado a

antiTNF

Caso0s/100.000 habitantes

_ USA 98-02 R. Unido /zoos) Espafia (2003)

Infliximab
Etanercept 28 39 114
Adalimumab 144 176

Gomez-Reino et al. Arthritis & Rheumatol. 2003;48:2122-7



Tuberculosis y tipo de anti-TNF

Cumulative proportion of tuberculosis cases
reported to the US Food and Drug Administration
in patients treated with TNF-alpha inhibitors in
relation to duration of anti-TNF therapy
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Days of anti-TNF treatment

Wallis RS et al. Clin Infect Dis 2.005;41:5194



Factores de riesgo para infecciones por

micobacterias y hongos asociadas a antiTNF

Estimated OR

(95% CI) P
Race
White vs. other 0.89 (0.57-1.40) 0.61
Education 0.19
Some college vs. high school or less 1.31 (0.87-1.95
30.772 pacientes tratados Region ¢ s ( )
con anti-TNF. Midwest vs. South 0.86 (053-1.41)  0.56
Northeast vs. South 1.17 (0.64-2.14) 0.62
West vs. South 1.77 (1.05-2.98) 0.032
158 (0,51%) 10 por TNF inhibitor prescribed
micobacterlas/ ongos. Adalimumab vs. etanercept 1.05 (0.69-1.62) 0.81
Infliximab vs. etanercept 1.08 (0.66-1.77)  0.77
Certolizumab vs. etanercept 0.78 (0.07-8.21)  0.83
. . Diabetes mellitus
-(ré‘fﬁ)')'fmos's' 96 casos Yes vs. no 158 (0.96-2.63) 0.075
Frescribed prednisone
| Yes vs. no 2.03 (1.37-3.00) =<0.001
Prescribed other medication conferring
FACTOR DE RIESGO: high risk of infection
Tratamiento con prednisona  ves vs. no 1.02 (0.69-1.52)  0.92
Prescribed trimethoprim/sulfamethoxazole
Yes vs. no 1.45 (0.77-2.71)  0.25
Pre-drug screening test
Yes vs. no 1.08 (0.74-1.59)  0.69

Salt E et al. Arthritis & Rheumatol. 2016;68:597-603



Factores de riesgo para infecciones por

micobacterias y hongos asociadas a antiTNF

e Reactivaciones de una Tb latente
en la mayoria de los casos.

* Mayor riesgo el primer aio.

 Tb diseminadas y extrapulmonares
con mayor frecuencia

 Misma estrategia diagnosticay
tratamiento que en resto de casos
de Th.

e Retirar el farmaco anti-TNF hasta
gue el paciente esté controlado
clinica y microbiolégicamente.

* Posible respuesta paradodjica inicial
al tratamiento.




Riesgo de Tuberculosis asociada a anti-TNF

antes y despues del inicio pautado de TITL
Cohorte BIOBADASER

Table 1. Evolution of the incidence rate (IR) of active tuberculosis (ATB) per 100,000 patient-vears in treatments started before
and after the issue of the recommendations*
IRR vs. general IRR vs. RA not exposed
Patient- population to TNF blockers
Treatment started years Cases IR (95% CI) (95% CI+ (95% CI)*
Before March 2002 8,671 472 (384-642) 19 (11-32) 5.8 (2.5-15.4)
After March 2002-January 2006 8,717 172 (103-285) 7 (3-13) 2.4 (0.8-7.2)
100% compliance 4,546 43 (11-175) 1.8 (0.28-7.1) Undeterminedq
<100% GDIllpliance 4,170 311 (181-536) 13 (6-25) 4.8 (1.04-44.3)

Table 3. Incidence rate (IR) of active tuberculosis
stratified by tumor necrosis factor (TNF) antagonist after
September 2003*

IR per 100,000

TNF antagonist Patient-years Cases (95% CI)

| Infliximab 1,303 5 383 (159-921)
Etanercept 1,740 2 114 (286—459)
Adalimumab 565 1 176 (24—1,254)

* 95% CI = 95% confidence interval.

Gomez-Reino JJ & Biobadaser Group. Arthritis & Rheum. 2007;57:756-61



Riesgo de Tuberculosis asociada a anti-TNF

antes y despues del inicio pautado de TITL
Cohorte sueca
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Arkema EV et al. Ann Rheum Dis 2014:0:1-6



Riesgo de herpes zoster

asocliado a antiITNF

Table 3. Selected Studies of Anti-Tumor Necrosis Factor Agents and Zoster Risk

Year

Published Source of Data Crude Incidence Rate Rate Ratio

2009 German, RABBIT registry [65] 11.1 per 1000 person-years for monoclonal 1.63 (95% Cl, 0.97-2.74) for anti-

antibodies I'NF as a class. 1.82 (95% Cl,
1.05-3.15) for monoclonal
antibodies.

009 United States, Veterans Affairs [11] 10.6 per 1000 person-years for all TNF agents 138 (959% Cl 1081 77 for all
TNF agents. 0.62 (95% ClI, 0.40-
0.95) for etanercept. 0.53 (95%
Cl, 0.31-0.91) for adalimumab.

2010 Spanish, BIOBADASER and national 0.32 per 1000 person-years for all TNF agents

hospital discharge database [66] (hospitalized for infection)

012 French, RATIO registry [67] 3.49 (95% CI, 1.12-10.90) for
adalmumab and nfximab
compared to etanercept.

2013 United States, 4 large databases [661] 10.9 per 1000 person-years for new users of TNF 1,09 (959% ClI._0.88-1.36) for all

agents TNF agents (new users).

013 British, BSRBR database [69]

16 per 1000 person-years

1.7 (95% CI, 1.1-2.7) for all TNF

agents. 1.5 (95% CI, 0.9-2.4) for
adalimumab. 2.2 (95% CI, 1.4—
3.4) for infliximab.

Novosad SA et al. Clin Infect Dis 2014;58:1587-98



Riesgo de herpes zoster asociado a antiTNF

Table 2. Crude Incidence and Adjusted Hazard of Herpes Zoster Among New Users of Anti—Tumor Necrosis Factor Therapy or Nonbiologic
Disease-Modifying Antirheumatic Drugs

No. of Person-Years Crude Incidence Rate Adjusted Hazard Ratio
Exposures Events of Exposure (95% CI)2 (95% CI)b
Acr : modocd
onbiclogic DMARD 160 15586 10.3 (8.8-12.0) I 1 [Reference]
v users of TNF antagonists 310 28392 10.9(9.8-12.2) 1.09(0.88-1.36)
aseline glucocorticoid use (prednisone equivalents), mg/d
Mone 173 20639 8.4 (7.2-9.7) 1 [Reference]
0-<5b 127 10809 11.6(9.8-13.9) 1.37 (1.08-1.72)
5-=10 73 7096 10.3(8.2-12.9) 1.18 (0.89-1.56)
I =10 I o7 5335 18.2 (14.9-22.2) A3 (1.64-2.75)

Identificaron 310 episodios de herpes zoster en 33.324 pacientes que iniciaron anti-TNF

Conclusion and Relevance Among patients with RA and other inflammatory dis-
eases, those who initiated anti-TNF therapies were not at higher risk of herpes zoster
compared with patients who initiated nonbiologic treatment regimens.

Winthrop KL et al. JAMA. 2013;309:887-95



Herpes zoster asociado al uso de

farmacos biologicos

« Lareactivacion del VVZ es una enf. prevenible
(vacunacion) que causa considerable morbilidad
(neuralgia postherpética, afect. ocular,
diseminacion..).

« Elriesgo de HZ aumenta en enf. asociadas a
iInmunodepresion (AR doble riesgo que en
poblacion general.

 Riesgo asociado al uso de f. biologicos
discutido: aumentado en estudios europeos y
similar en americanos.

* Riesgo asociado especialmente al uso de
Infliximab vs etanercept y adalimumab,
especialmente en pacientes de edad avanzada,
con enf. grave y uso de corticoides orales.

« Riesgo similar entre antiTNF antiguos y modernos.
Precaucion con tofacitinib(>3 veces el riesgo.)




Hepatitis B virus

Reactivacion del VHB asociada a

terapia bioldqgica

 EI VHB persiste en siempre en todos los pacientes infectados, incluso en
aquellos con antiHBs.

« La evolucion de la infeccion por VHB esta determinada por interacciones
complejas entre la replicacion viral y la respuesta inmune del paciente.

« Los pacientes que reciben trt. inmunosupresor estan en riesgo de
reactivacion del VHB y un brote de la enfermedad.

 Asintomatica.
« Elevacioén variable de las transaminasas

» Fallo hepatico fulminante/muerte.

« Se han descritos series de casos de enf. autoinmunes tratados con
antiCD20 (rituximab), anti-TNF y esteroides, con reactivacion del VHB,
incluyendo fallo hepético fulminante y muerte, especialmente en
pacientes con HBsSAQ +.



Hepatitis B Virus (HBV) Reactivation in Patients Receiving
Tumor Necrosis Factor (TNF)-Targeted Therapy

Analysis of 257 Cases

257 pacientes con marcadores de infeccion VHB que recibieron anti-TNF
(168 antiBc+ y 89 HBsAg+).

.Reactivacion se produjo en:
» 35 pacientes con HBsAg+ (39%).
» 9 pacientes con HBcAc+ (5,3%).
Semiologia:
» Elevacion de las transaminasas: 42%
» Sintomas y signos de enf. hepatica: 16%
> Muerte por fallo hepatico (5%)
Mayor reactivacion en pacientes tratados previamente con metotrexato y

en pacientes tratados con infliximab vs etanercept.

Pérez-Alvarez R et al. Medicine 2011;90:359-71



Hepatitis B virus

Riesgo de reactivacion del VHB

icosohedrol core (C)

Table 3. Risk Stratification for HBV Reactivation

HBsAg-Negative,
Therapy HBsAg-Positive Anti-HBc-Positive
I&nti-CDZO I I Very high* I >20% I Moderate I 1-10%
Hematopoietic stem cell transplantation

200, 0
IHigh-dnse corticosteroids* | High >11-20% Low <1%
Other cytokine inhibitors (e.g., anti-CD52)
- . o . . 1-10%

Combination cytotoxic chemotherapy' (without corticosteroids) Moderate Rare
Anti-tumor necrosis factor
S E [ Brapy jor sand organ transplant recipients
Methotrexate Low Rare
Azathioprine
Androgen deprivation therapy No known effect No known effect

Estrogen and progesterone blockers

*Doses of corticosteroids in excess of 20 mg of prednisone (or equivalent) have been reported to have a high risk of HBV reactivation.

TE):amphsrs of combinations of cytotoxic therapy that have been associated with HBV reactivation include cisplatin-based chemotherapy for squamous cell carci-

noma and CHOP (cyclophosphamide [Cytoxan], hydroxydoxorubicin [Adriamycin], vincristine [Oncovin], and prednisone) for lymphoma.

FAlthough reported rates of HBV reactivation vary considerably, rough estimates of very high risk could be considered to be in excess of 20%, high in the 11%-

20% range, moderate somewhere between 1% and 10%, and low less than 1%.

Di Bisceglie AM et al. Hepatology 2015;61:703-11



Riesgo de LMP asociado a antiTNF

Calabrese L et al. Nat Rev Rheumatol.

2015;11:119-23

Table 1 | Classification of immunosuppressive therapies by PML risk1617.30

Therapeutic agent*

Autoimmune disease
indication

Association with PML

I Class 1 (high risk) I
Natalizumab Multiple sclerosis, Approximate risk range 1/10,000-1/100;
Crohn disease varies with JC~irus-specific antibody
status, prior immunosuppression
and duration of treatment
Efalizumab Psoriasis 1/166 in patients treated for >3 years
Class 2 (low risk) I
Rituximab RA, ANCA-associated ~1,/30,000 (RA); eight reports of PML with
vasculitis off label use (five in patients with SLE},
denominator unknown
Belimumab SLE Two patients of ~18,000 patients treated
Cyclophosphamide SLE, vasculitis Multiple cases, denominator unknown

Azathioprine
Mycophenolate mofetil

Methotrexate

SLE, vasculitis
SLE, vasculitis

RA, SLE, vasculitis

I Class 3 (very low risk)

Anti-TNF therapies

Abatacept

Tocilizumab

Anakinra

Ustekinumab

Tofacitinib

RA, JIA, AS, psoriasis,
PsA, IBD

RA

RA, JIA

RA, autoinflammatory
disorders

PsA, psoriasis
RA

Multiple cases, denominator unknown
Multiple cases, denominator unknown

Multiple cases, denominator unknown

Three confirmed cases, denominator
unknown but likely =3 million patients

No confirmed cases; two PML cases with
belatacept (a closely related compound) in
patients with solid organ transplantation

MNo confirmed cases

MNo confirmed cases

MNo confirmed cases

MNo confirmed cases




Riesgo de LMP asociado a antiTNF

La mayoria de los casos de LMP se relacionan con infeccion avanzada por
el VIH, transplantes, cancer o mas recientemente con la exposicion a
natalizumab (EM) y efalizumab (psoriasis).

Solo el 1% de los caso de LMP se relacionan con enfermedades
autoinmunes

Advertencia (FDA) del riesgo con rituximab tras la publicacion de dos
casos en pacientes con LES.

Prevalencia de LMP

> Poblacion general: 0,2/100.000 h

> AR: 0,4/100.000 pac.
» Rituximab: 3,3/100.000 pac.
» Natalizumab: 10/100.000 pac seronegativos.

1.000/100.000 pac.seropositivos.
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Prevencion de las Infecciones asociadas

al uso de farmacos biologicos en E.
autoinmunes

e Vacunaciones.

* Rastreo y profilaxis de las infecciones mas
frecuentes (TB, VHB, VHC, VIH..).

* Mejor control de enfermedad de base,
comorbilidades, corticoides y otros tratamientos.



Prevencion de las Infecciones

VACUNAS

e Revisar la historia de vacunaciones del paciente y
actualizar las mismas.

* Retrasar el inicio del farmaco biolégico si se
administra una vacuna de virus vivos (al menos un
mes).

— Vacunacion antineumococica.

— Vacunacion antigripal inactivada anual.

— Vacunacion VHB si antiHBc negativos (régimen habitual)
— Otras vacunas sin virus vivos (régimen habitual).

— Vacuna VHP entre los 11 y 26 anos.



Prevencion de las Infecciones

VACUNA ANTINEUMOCOCICA

e Se recomienda la administracion de ambas vacunas
(PPSV23 y PCV13).

* No vacunados previamente:

— Dosis unica de PCV13 seguida de una dosis de PPSV23 al menos
8 semanas mas tarde. Repetir segunda dosis de PPSV23 alos 5
anos.

* Vacunacion previa con PPSV23:
— Dosis Unica de PCV13 al menos un ano mas tarde.

e Sise requieren mas dosis de PPSV23:
— Postponer al menos 8 semanas después de PCV13
— Postponer 5 afos después de dosis previa de PPSV23.



Prevencion de las Infecciones

VACUNAS CON VIRUS VIVOS

Nunca deben ser administradas durante el tratamiento
con bioldgicos.

Vacuna de la varicela:

— En pacientes no inmunes, al menos 4 semanas antes del inicio
del f. bioldgico (Dos dosis, separadas 4 semanas).

Vacuna herpes zoster:
— En pacientes > 60 afios antes del inicio del f. bioldgico (dosis tnica).

Otras vacunas virus vivos:

— Sarampion, parotiditis, rubeola, polio oral. No deben
administrarse durante el tratamiento con bioldgicos.



Prevencion de las Infecciones

Tuberculosis

* Historia clinica (contactos, lugar de trabajo, pais, BCG,
Tb previa y tratamiento).

e Descartar Tb activa e investigar infeccion tuberculosa
latente (ITL).

— Mantoux (booster) 6 “IGRA”.
— Rx de térax, BAAR/cultivos si precisa.



Prevencion de las Infecciones

Tuberculosis

TB Screening for
Biologic Agents

A.
Initial
. TST or IGRAT
Negati
e L Repeat’ Rescreen
{only if TB risk factorst
present)

Mo Latent or Active TB
(presume |..nir'|ff:c:t1=.=c!]§

F{adicgraph."

c

Sputum for Positive
AFB (to rule out
active TB)¥

Negative

Latent TB" Active TE™

Completion of at least 1 month

1 Completion of treatment for
treatment for latent TE )

active TB®

Start (or resume) biclogic immediately

D.
If risk factors
for future or ongoing T
BXPOSUTE,
screen annually for
Latent TBTT

Singh JA et al. Arthritis Care & Research. 2012;64:625-39



Hepatitis B virus

Prevencion de las Infecciones

INFECCION VHB

Planned cancer or
immunosuppressive therapy

v

Check HBsAg and anti-HBc \

HBsAg negative
Anti-HBc positive

i

Very high risk therapy*

| { | '

HBsAg positive
(all anti-HBc positive)

HBsAg negative
Anti-HBc negative

Other Therapy

Check baseline HBV DNA and initiate antiviral therapy before or
simultaneous with start of therapy

Monitor HBV DNA regularly
while on therapy**. Initiate
antiviral treatment if HBV DNA
becomes detectable

No further action required
(Vaccination against
hepatitis B may be
considered)

**Frequency of monitoring between monthly and every 3 months

*Very high risk therapies include the use of anti-CD20 or Hematopoietic Stem Cell Transplantation (see Table 3)

Di Bisceglie AM et al. Hepatology 2015;61:703-11




Control de la enfermedad de base,

tratamientos y comorbilidades

To calculate the risk score

To calculate the risk score

60 years of age or older? * Yes No 60 years of age or older? Yes No
HAQ-Score (0-3) 2.5 HAQ-Score (0-3) 1
Severe infection (last 12 months) ® Yes No Severe infection (last 12 months) Yes ® No
COPD or other chronic lung disease ® Yes No COPD or other chronic lung disease Yes No
Chronic kidney disease ® Yes No Chronic kidney disease Yes No
Number of previous treatments with non-biologic ®<5 =G Number of previous treatments with non-biologic 25 .5
/biologic DMARDs /biologic DMARDs
Treatment: Treatment:
Glucocorticoids <7.5mg Glucocorticoids < 7.5mg
(average dose of prednisone equivalent /d): 75 -14mg (average dose of prednisone equivalent /d): 7.5-14mg
* >=15mg >=15mg
* TNF-inhibitor TNF-inhibitor
Abatacept Abatacept
Rituximab Rituximab
Tocilizumab Tocilizumab

Mon-biologic DMARDs

MNon-biologic DMARDs

months is: 60.1 %.

The probability of a serious infection during the next 12

The probability of a serious infection during the next 12

months is: 5.4 %.




CONCLUSIONES

El riesgo de infecciones oportunistas bacterianas, virales, fungicas y
parasitarias esta elevado con los trat. biolégicos (especialmente con
infliximab); sin embargo el riesgo absoluto es pequeno.

El riesgo de infecciones serias esta en gran medida determinado por
la edad, comorbilidades y factores modificables como el estado
funcional y la dosis de corticoides.

El riesgo es mayor al inicio del tratamiento y declina después de los
6 meses, al mejorar el estado funcional y la dosis de corticoides.

Existen escalas de riesgo validadas que permiten estratificar el
riesgo de infeccidon de cada paciente en cualquier momento de su
enfermedad.



CONCLUSIONES

Las infecciones mas frecuentes son las infecciones del tracto
respiratorio y de la piel y de tejidos blandos.

El riesgo de Th esta aumentado especialmente con infliximab.
El cribaje de TB y el TITL son efectivos y esta disminuyendo el
riesgo e incidencia de TB en los paises con baja incidencia.

El riesgo de herpes zoster esta discretamente aumentado con
todos los biologicos y en relacion con la dosis de corticoides.

La reactivacion de la infeccion VHB se asocia especialmente a
la presencia de HBsAg+ y uso de rituximab.

El riesgo relativo de LMP con rituximab esta elevado; sin
embargo el riesgo absoluto es extremadamente bajo.



CONCLUSIONES

* La estrategias de prevencion: vacunaciones
(neumococo, gripe, VHB), cribaje y tratamiento de
las infecciones oportunistas asociadas (Tb, VHB) y la
mejoria del estado funcional y control adecuado de
las comorbilidades son efectivas para disminuir el
riesgo de infecciones asociadas a los farmacos
biologicos.






