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,Biologicka liecba”

- cielené lieCebné stratégie zasahujuce konkrétny patomechanizmus tej
ktorej choroby (lieCba cytokinmi alebo molekulami blokujucimi ucinok
konkrétnych cytokinov, ich receptorov a pod.)

, targeted therapy, t. . cielena liecba”

- vysoko ucinné latky biologickej povahy, podobné s latkami produkovanymi
v organizme, ich funkCnymi agonistami alebo antagonistami (Ci blokatormi)

- vysoko Specificky biologicky ucinok — pésobia na molekulovo presne
definovany ciel: molekula, vazobné miesto (receptor) v prislusnej
efektorovej alebo regulaénej bunke, produkt mutovaného génu

- zvysenna ucinnost, bezpecnost lieCby

- ovplyvnenie kvality a/alebo kvantity prislusnej biologickej reakcie -

modifikatori biologicke) odpovede
(Biological Response Modifiers — BRMS)

Hrubisko M., Pohlad klinického imunoléga na biologicku lie¢bu psoriazy Dermatol. prax, 2012, 6(1): 25-30.
Glasa J. Biologicka lieCba a racionalna farmakoterapia Klin Farmakol Farm 2008; 22(2): 51-52 Dermatol. prax, 2012, 6(1): 25-30.



Biologicka lieCba

« autoimunitné, onkologicke, reumatologicke, neurologické ochorenia
(idiopaticka artritida, psoriaticka artritida, chronicke Crevné ochorenia,
graft-versus-host,...)

» ciel - cytokiny: tumor necrosis factor(TNF)a; interleukiny (IL) 6, 12, 23;
- receptory pre IL-1a (IL-1A), IL-1B (IL-1B), ...

Davies, H. Dele, and Committee on Infectious Diseases. "Infectious complications with the use of biologic response
modifiers in infants and children.” Pediatrics 138.2 (2016): €20161209.



Biologicka lieCba

TNF-a blokatory
- monoklonalne anti TNF protilatky (infliximab, adalimumab, golimumab, certolizumab)
- solubilné TNF receptory (etanercept)

Non—TNF-a blokatory

Monoklonalne protilatky

tocilizumab, ustekinumab, canakinumab — fudska MP proti IL 6

natalizumab — rekombinantna fudska MP proti a-4-integrinu

rituximab — chiméricka MP proti CD20 proteinu

belimumab — fudska IgG1-A MP proti solubilnému fudskému proteinu stimulatora B Ly

Rekombinantni antagonisti IL1
anakinra — rekombinantny antagonista IL-1 receptor (IL-1R)

Proteiny fuzie
abatacept, rilonacept
tofacitinib

Davies, H. Dele, and Committee on Infectious Diseases. "Infectious complications with the use of biologic response
modifiers in infants and children.” Pediatrics 138.2 (2016): €20161209.



Target antigens

Brand name (trade name)

Structure

Soluble

Membrane

Complement component C5
TNF-2

IgE
IFN-y
TGF-fiy;3

IL-16

IL-4

IL-5

IL-12 and IL-23 (p40 subunit)
IL-17A

CCLI l/eotaxin
CDI126/IL-6R

cD2
CD3e

CD4

CD5/Ly-1
CDI la/ay fi; integrin/LFA-|

CDI9

Eculizumab/5Gl1.1 (Soliris)
Infliximab/chimeric A2 (cA2) (Remicade)
Adalimumab/D2E7 (Humira; Trudexa)
Certolizumab pegol/CDP870 (Cimzia)
Afelimomab

Golimumab/CNTO 148 (Simponi)
Nerelimomab/CDP57 |

Omalizumab (Xolair)

Fontolizumab

Fresolimumab/GC-1008
Metelimumab/CAT-192
Lerdelimumab/CAT-152
Canakinumab/ACZ885 (llaris)
Pascolizumab/SB 240683
Mepolizumab/SB-240563
Reslizumab/SCH 55700 (Cinquil)
Briakinumab/ABT-B74
Ustekinumab/CNTO 1275 (Stelara)
Secukinumab/AIMN-457

Bertilimumab

Tocilizumab (Actemra)

Atlizumab

Siplizumab/MEDI-507
Muromonab-CD3 (Orthoclone OKT3)
Otelixizumab/TRX4
Teplizumab/MGAO3 I ThOKT3y 1 (Ala-Ala)

Visilizumab (MNuvion)

Clenoliximab

Keliximab/IDEC CE9.1
Zanolimumab/HuMax-CD4
Zolimomab aritox/H65

Efalizumab (Raptiva, formerly Xanelim)

Odulimomab
SAR-3419

Humanized glycosylated hybrid 1gG,—1gGax

Chimeric IgG,x

Fully human scFv IgG,x

Pegylated Fab” fragment of humanized IgG,

F(ab"); fragment of a murine mAb

Human lgGx

Murine

Humanized lgG,x

Humanized IgG,

Human 1gG,4

Human lgG,4

Human 1gG,4

Human IgG,

Humanized IgG,

Humanized IgG,

Human—rat lgG,

Human lgG,x

Human lgG,

Human lgG,x

Human

Humanized IgG,x

Humanized IgG,

Humanized IgG,x

Mouse IgG,,

Humanized 1gG, 3

Mon-activating humanized IgG, altered to
prevent binding to the Fcy receptor

Humanized mutated lgG, characterized by
lack of binding to Fcy receptorss

Macaque Fv/human Fecyy (Primatized)
chimeric

Macaque Fv/human Fe 9, (Primatized)
chimeric

Human 1gG,x

Murine IgG; ricin A-chain immunoconjugate

Humanized IgG,k

Murine IgG,

Humanized IgG, conjugated to the
maytansine derivative DM4



CD20 type | mAbs stabilize
CD20 on lipid rafts, leading
to stronger Clq binding, potent
induction of CDC, and low levels
of direct cell death

Type Il mAbs do not stabilize
CD20 in lipid rafts, exhibit reduced
binding to Clq, induce lower levels
of CDC, but induce potent direct
cell death

CD22

CD23
CD25/IL-2 receptor

CD30/Ki-1 Ag

CD33

CD40
CD49d/ay integrin
(both asfiy and oyfi;)/VLA-4

Rituximab/chimeric 2B8 (IDEC-C2B8)
(Rituxan, MabThera) (type 1)

Ocrelizumab/PRO70769 (type 1)

Ofatumumab/2F2/HuMax-CD20 (Arzerra)
(type 1)

Veltuzumab/IMMU-106/hA20 (type |)

Afutuzumab/GAI0! (type 1)

Tositumomab (type Il)

Ibritumomab tiuxetan (MXDPTA)/IDEC
Y2B8 (Zevalin)

Bectumomab/IMMU-LL2

Epratuzumab/hLL2/IMMU-102 (Lymphocyde®)

Inotuzumab

BL22/CAT-3888

Moxetumomab pasudotox/CAT-8015/HA22
Lumiliximab/IDEC- 152

Daclizumab (Zenapax)

Basiliximab (Simulect)

Inolimomab/BT563

LMB-2

SGN30
MDX-060
Brentuximab/cACI0/SGN-35

Gemtuzumab

Lintuzumab/HuM 195 (Zamyl)
Dacetuzumab/SGN-40
Natalizumab (Tysabri, Antegren)
Vedolizumab/MNL-0002

Chimeric 1gGx

Humanized IgG,
Humanized IgG, x

Humanized 1gG,x

Humanized IgG, with glycol-engineered Fc
portion

Murine IgG,,; the'*'l conjugate (Bexxar)
is used for radioimmunotherapy

Murine 1gG,«; the *°Y conjugate is used for
radioimmunotherapy

Murine 1gG,,

Humanized IgG,

Humanized IgG4; ozogamicin conjugate
(CMC-544)

Fv fused to a truncated form of Pseudomonas
exotoxingss 264381613 (PE38)

Macaque Fv/human Fcy, (Primatized)

Humanized IgG,x

Chimeric murine/human IgG,x

Murine IgG,

Anti-Tac Fv fused to a truncated form of
Pseudomonas exotoxingsy 2641381 613 (PE38)

Chimeric murine/human IgG,

Human IgG,x

Chimeric IgGx; brentuximab vedotin
(Adcetris) is chemically conjugated to
monomethylauristatin E

Humanized IgG4. The ozogamicin conjugate
(Mylotarg) was the first drug-mAb
conjugate, approved by FDA in 2000, but
Pfizer announced a voluntary withdrawal in
the USA on June 2010 because of severe
veno-occlusive disease

Humanized 1gG,

Humanized 1gG,

Humanized IgG4x

Humanized 1gG,

Focosi et al. Immunosuppressive monoclonal antibodies Clin Microbiol Infect 2011; 17: 1759-1768



InfekCné komplikacie biologickej lieCby

- zvySené riziko infekénych komplikacii
- rbzne latky, davkovanie, faza ochorenia, ina lieCba

- virusové, gastrointestinalne, kozné infekcie

Davies, H. Dele, and Committee on Infectious Diseases. Pediatrics, 2016
Christensen R, et al. Cochrane Database Syst Rev. 2011

Singh, Jasvinder A., et al. The Lancet, 2015

Koo, S. et al Infectious disease clinics of North America, 2010



InfekCné komplikacie biologickej lieCby

« zvySeneé riziko infekcie alebo reaktivacie
- mykobakterialne infekcie (Mycobacterium tuberculosis, nontbc mykobaktérie)
- virusové infekcie (HSV, VZV, EBV, hepatitida B)
- mykotické infekcie (histoplamdéza, kokcidioidomykdza)

- oportunne infekcie

Davies, H. Dele, and Committee on Infectious Diseases. "Infectious complications with the use of biologic response
modifiers in infants and children.” Pediatrics 138.2 (2016): €20161209.



TBC (Mycobacterium tuberculosis)

- riziko reaktivacie (aj pri zakladnom ochoreni, bez lieCby)
-TNF-a inhibitory
- vSetci pacienti pred lieCbou — testy na latentnu infekciu:
TST a/alebo INF-y assay (IGRA)
(IGRA: QuantiFERON, T-SPOT)
- kazdorocCné rutinné testovanie — nie je odporucané (symptomy, rizikove faktory)
- susp./aktivha TBC — prerusenie biologickej lieCby do vylu€enia/vylieCenia TBC

Atypické mykobakteridzy

- 2X CastejSie u dospelych

- pfucne postihnutie — 56%, extrapulmonalne 44%
- Mycobacterium avium

- nie je skriningovy test

- dif. dg. pri febrilitach, lymfadenitidach

Davies, H. Dele, and Committee on Infectious Diseases. "Infectious complications with the use of biologic response
modifiers in infants and children.” Pediatrics 138.2 (2016): €20161209.



Herpetické infekcie (HSV, VZV, EBV)

- rutinné testovanie VZV sa neodporuca

- oCkovanie neimunnych

- pacienti so susp. infekciou VZV, HSV — prerusenie biologickej lieCby,
nasadenie antivirusovej lieCby

EBV
-zakladné séroldgie na zacCiatku dg. , pri symptémoch

Hepatitida B

- rituximab

- skrining HBsA(g, antiHBc (total, IgM), AST, ALT

- oCkovanie neimunnych

- pacienti s rizikom reaktivacie (chronické ochorenie, vylieCeni) pravidelné
testovanie a 1-3 mesiace, monitorovanie ALT, markerov hepatitidy, HBV
DNA (az 6 mesiacov po ukonceni biologickej lieCby)

Davies, H. Dele, and Committee on Infectious Diseases. "Infectious complications with the use of biologic response
modifiers in infants and children.” Pediatrics 138.2 (2016): €20161209.



Ostatné infekcie:

Mykoticke infekcie: Aspergillus, Coccidioides, Histoplasma, Cryptococcus,
Sporothrix, Candida

Protozoalne: Pneumocystis (rutuximab)

Bakterialne: Listeria (infliximab), Legionella

Davies, H. Dele, and Committee on Infectious Diseases Pediatrics, 2016
Bodro M, Paterson DL . Listeriosis in patients receiving biologic therapies. Eur J Clin Microbiol Infect Dis. 2013
Lanternier F, Tubach F, Ravaud P, et al; Chest. 2013



Pred biologickou lieCbou

« zhodnotenie infekCnych rizik:
- anamnéza (expozicia, miesto pobytu, cestovanie, oCkovanie)
- zakladny skrining

» oCkovanie pred zaCiatkom biologickej lieCby

- 2 tyzdne — inaktivované a subjednotkove vakciny
- 4 tyzdne — zivé vakciny

- pocas lieCby — nezive, subjednotkoveé (chripka)

* Iimunizacia kontaktov v spoloCnej domacnosti

Davies, H. Dele, and Committee on Infectious Diseases. "Infectious complications with the use of biologic response
modifiers in infants and children.” Pediatrics 138.2 (2016): €20161209.



TABLE 1 Summary of Suggested Screening/Immunizations Before and After BRM Therapy

Suggested screening/immunizations before BRM started
Thorough history
Document previous vaccines, antibody testing when indicated (routine antibody testing not recommended for varicella)
Query about possible exposure and epidemiologic risk factors for histoplasmosis and coccidioidomycosis
(uery about history of recurrent HSV
Consider serologic testing for EBY
Screen for past hepatitis B and determine need for vaccine (Table 3)
Routine immunizations
Follow current AAP. Centers for Disease Control and Prevention, and American Academy of Family Physicians guidelines'®.7
Give recommended vaccines, inactivated, or subunit vaccines 2 weeks before initiation of BRM
Consider safety of giving live vaccine; if appropriate, give 4 weeks before initiating BRM'®
1B
Test for latent TB and manage based on result (see ref 19 for algorithm)
Suggested screening/immunizations after BRM started
Routine immunizations
May still receive routine inactivated, polysaccharide, recombinant, or subunit vaccine?®
Give annual inactivated influenza vaccine'®
Avoid live vaccines, unless under special circumstances with help of infectious diseases specialist'®
Immunizing immunocompetent household contacts (before or during treatment)?
Follow AAP guidelines for immunizing household contacts of immunocompromised patients'®
Risk of listeriosis
Avoid unpasteurized milk and milk products, uncooked meats?
Febrile or serious respiratory illness during BRM therapy
Consider stopping BRM and actively search for infections including bacterial, mycobacterial, and opportunistic infections
Suggested screening/immunizations after BRM stopped
Routine immunizations
May still receive routine inactivated, polysaccharide, recombinant, or subunit vaccine®
Timing of giving live vaccines after stoppage of BRM + other immunosuppressive agents?
Consult infectious diseases specialist

These are suggestions only. Each situation should be guided by clinical scenario, and the help of an infectious diseases consultant may be sought.
1f receiving rituximab, may not respond.



Figure 1. Infection diseases assessment algorithm for patient requiring biological therapy:.

Required Biological Therapy
|

Screening
or

HIV ELISA, HAV IgG, HBsAg, (-) IGRAS
anti-HBc, anti-HBs, HCV |gG,

toxoplasma IgG, EBV IgG, VZV '—I—|
IgG, CMV IgG, VDRL, Chagas '”‘“‘“;‘E:;’““‘ e | prp—
IgG, stool test,® HTLY 1-2 - Bl

. . Immunosupressive Community Healthcare |

l Repeat 4-6 weeks
I > 10 mm (booster test)
18G (+) I8G (-) > 5 mm > 15 mm l ) °
L |
! |
Follow up Reassess Chest radiograph (1) * i Goto
warnings lifestyle | | number (1)
I 1 Goto
Normal or presence of Abnormal number (1)
granuloma |
| Discharge active TB
Isoniazid + pyridoxine**
Start biological [
therapy ¥ Yes No
2 MONh lober Isoniazid + Treat TB
pyridoxine**
e <

Anti-HBc: hepatitis B core antibody; anti-HBs: hepatitis B surface antibody; CMV: cytomegalovirus; EBV: Epstein-Barr virus; ELISA: enzyme-linked
immunosorbent assay, HAV: hepatitis A virus; HBsAg: hepatitis B surface antigen; HCV: hepatitis C virus; HIV: human immunodeficiency virus; HTLV1-
2. human T-lymphotropic virus; IgG: immunoglobulin G; IGRA: interferon gamma release assay; TST: tuberculin skin test; VDRL: venereal disease
research laboratory; VZV: varicella zoster virus. *HTLV-1 and 2 serology test are only recommended for countries with high prevalence of the infection.
**[soniazid and pynidoxine doses according to international recommendation for latent TB.

Pérez-Diaz, Carlos E., et al. "Infections with biological therapy: strategies for risk minimization in tropical
and developing countries.” The Journal of Infection in Developing Countries 10.12 (2016): 1278-1285.



Kazuistika

*r. 2016 15-roCné dievCa
Centrum na oCkovanie deti s komplikaciami po oCkovani a kontraindikaciami oCkovania

OA: Dieta z 2.fyziologickej gravidity, porod v termine, PH 3650 g/ 52cm, popdrodna
adaptacia primerana Operacie: apendektémia v r.2005
Od 9 rokov dg. Atypicky hemolyticko-uremicky syndrom
(homozygotna mutacia complement factor H-related protein 1)

Hospitalizacie:

XI1/2009 Hemolyticko — uremicky syndrom (HUS)
/2010 1. relaps

VI11/2010 2. relaps, homozygotna delécia CFHR1, pozitivne protilatky proti faktoru H
X/2010 3. relaps

X1/2011 4. relaps

- opakované plazmaferézy, transfuzie ery masy, CZP, Trc, hemodialyzy



* maj 2012 - biologicka lieCba eculizumab

Ekulizumab je humanizovana monoklonalna protilatka 1gG2/4k vyprodukovana v
bunkovej linii NSO rekombinantnou DNA technologiou

 eculizumab - monoklonalna protilatka, ktora sa viaze na C5 zlozku komplementu
a inhibuje vznik terminalneho membrany atakujuceho komplexu komplementu

SPC Soliris, SUKL



4.3 Kontraindikicie

Precitlivenost’ na ekulizumab, mysSacie proteiny alebo na ktoriukol'vek z pomocnych latok uvedenych
v Casti 6.1.

Liec¢ba Solirisom sa nesmie zacat’ u pacientov (pozri Cast’ 4.4):
- s nevylieCenou infekciou spdsobenou Neisseria meningitidis
- ktori neboli v si¢asnosti zaoCkovani proti Neisseria meningitidis, pokial’ nedostali profylakticka
lie¢bu prisludnymi antibiotikami po dobu 2 tyzdiov po otkovani.

4.4 Osobitné upozornenia a opatrenia pri pouZivani
Neocakava sa, Ze Soliris ovplyvni aplasticky komponent anémie u pacientov s PNH.

Meningokokova infekcia

Pouzitie Solirisu v dosledku mechanizmu jeho G¢inku zvy3uje nachylnost’ pacienta na meningokokovi
infekciu (Neisseria meninigitidis). MoZe sa vyskyinut’ meningokokové ochorenie zapri¢inene
ktoroukol'vek séroskupinou. Na zniZenie rizika infekcie musia byt vietci pacienti zaockovani proti
meningokokovej infekeii najmenej 2 tyzdne pred pouZivanim Solirisu, pokial riziko oneskorenia
lie¢by Solirisom neprevazuje nad nzikami rozvoja meningokokove) infekcie. Pacienti, ktori sa za¢nu
lie¢it’ Solirisom v ¢ase kratSom ako 2 tyZdne po meningokokove) vakcindcii, musia byt lieceni
prisluinymi profylaktickymi antibiotikami pocas 2 tyzdiiov po ofkovani. V prevencii beznych
patogénnvch meningokokovvch sérotvoov sa odporicain vakcinv oroti séroskupinam A. C. Y. W 135
a B, ak si dostupné. Pacienti musia byt ockovani alebo preockovani podl'a sicasnych narodnych
smernic pre o¢kovanie.

SPC Soliris, SUKL



Kazuistika

*r. 2016 15-roCné dievCa
Centrum na oCkovanie deti s komplikaciami po oCkovani a kontraindikaciami oCkovania
Odporucanie:

» oCkovanie proti meningokokom, a to podanie konjugovanej meningokokovej
Stvorvalentnej vakciny (A,C,Y,W-135) a vakciny proti meningokokom séroskupiny B

Nedostupnost vakciny proti meningokokom skupiny B na Slovensku, uhrada vakciny
nebola schvalena zdravotnou poistoviiou a ockovanie nebolo realizované



Kazuistika

 jul 2017 17- roCna pacientka
TerajSie ochorenie:

- prijem rajonna nemocnica 23,09 hod. : hyperpyrexie, bolest hrdla

- 3,00 hod. bolesti brucha, vracanie, hematomy, bez priznakov meningealneho drazdenia
-urea 7,8 .. 9,2 mmol/l kreatinin 127..185 umol/l CRP 37,7mg/I

- PT 45,3% INR 1,6 KO: Trc 73 x10na9/l

- prijem KDD DFN:

TK 85/62 TT 36,7 PF 110/min sat O2 99% GCS 15
- sufuzie 0,3 — 3 cm po celom tele

- CRP 100 mg/l PCT viac ako 100 ug/I

- PT 35,3% INR 1,95 D-dim >20 mg/I

- Trc 62 x10na9/l, urea 11 mmol/l

- preklad KPAIM

—> relaps zakladného ochorenia x meningokokova sepsa



Kazuistika

VySetrenia:

Hb 63 g/l Urea 35,1 mmol/l Kreatinin 707 umol/l

LieCba:

Obehova instabilita, znamky kardialneho zlyhavania: noradrenalin, dobutamin
ATB: cefotaxim, ciprofloxacin

DIC: LMWH, opakovane CMP

Bronchopneumonia: meronem, flukonazol, vankomycin

Anuria, renalne zlyhanie - opakované hemodialyzy, plazmaferéza

LieCba hypertenzie

Renalne zlyhanie, nutnost' hemodialyzy, znamKky flare zakladného ochorenia —
9. den hospitalizacie — eculizumab



Kazuistika

Diagnozy: Sepsa, blizSie neurCena
Septicky Sok
Akutne renalne zlyhanie
DIC
Atypicky hemolyticko-uremicky syndréom v anam.

Homozyg.mutacia CFHR-1, pozitivne autoprotilatky proti faktoru H
Artériova hypertenzia

Trikuspidalna insuficiencia I.- Il.stupna
Mitralna insuficiencia |l. stupna

Neisseria meningitidis sk. B (PCR)

Dg.: Meningokokova sepsa



aver

* vSetci pacienti s novodiagnostikovanym autoimunitnym ochorenim
— buduci kandidati na biologicku lieCbu

* skrining na potencialne oportunne infekcie v Case dg. a pred zacCiatkom
podavania imunosupresiv

- nedostupnost’ niektorych vakcin pre rizikove skupiny -

zivot ohrozujuca infekcia !



