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Jatrogéni imdndefictti

MEDIKAMENTU INDUCETI SI



Jatrogénus medikamentu inducétus Sl ietekméjosie faktori

Lietotd medikamenta Tpasibas

Medikamenta deva

Lietosanas ilgums

Imdnsupresivo medikamentu kombinacija
Asrstéjamas slimibas daba

Pacienta visparéjais stavoklis un blakusslimibas



Medikamenti, kas induce jatrogénu Sl

Pretiekaisuma un imtunsupresivi medikamenti

m glikokortikoridi, kalcineirina inhibitori, mikofenolata mofetils
Antimetaboliti un alkiléjoSie agenti

m metotreksats, azatioprins, cikolofosfamids, mefalans
Medikamenti, kas izraisa hipogammaglobulinemiju

= sulfasalazins,antikonvulsanti
Biologiskie imlinsistémas modulatori

= ma-v pret T un B ly, antiCK a-v, T ly kostimulacijas blokator



Medikamenti, kas inducé Sl
Pretiekaisuma un imtnsupresivi medikamenti

Glikokortikoidi

Saistoties ar atbilstosiem R, GK modulé signalu parvadi siina,
letekméjot NF-kB aktivaciju T ly

= kavé ly migraciju (hemotaksi un adhéziju)

= kaveé proinflamatoro aktivitati, mazinot IL-1, IL-6, TNF-a

izdali Sinas

Supresivi ietekmé ly funkcijas:

m kavé IL-2 sintézi, Tly proliferaciju

= kavé T stinas cikla pareju no G1 un S fazi
Sekmé ly apoptozi
llgstosi lietojot GK, pazeminas IgA, IgG, bet ne IgM [Tmenis
Kavé Mo/Mf funkciju
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GK sistémiski: HHV3 reaktivacija



Medikamenti, kas inducé Sl
Pretiekaisuma un imdnsupresivi medikamenti
Kalcineirina inhibitori

Kalcineirina inhibitori selektivi bloké vitali svarigu CK, ari
IL-2 transkripciju Th slinas

Ciklosporins iminsupresivi darbojas uz T ly, mazinot to
funkcionalo aktivitati

m saistas ar i/ celulariem ciklofiliniem,

|

m partrauc signalu parvadi slina, iesaistot kalcineirinu, kas
nepiecieSams, lai veidotos normala IL-2, GM-CSF, IL-3,
IL-4, IL-5, IL-8, IL-13, TNF-a, IFN-y génu transkripcija T
SUnas



Cikolsporina terapijas imunologiskas blaknes

Paaugstinats infekciju risks:

= Virusu infekcijas (40%, CMV 15-20%)

m Bakterialas pneimonijas (sepsis 20%)

m Sénisu infekcijas

m Latentu poliomas virusu reaktivacija (JC un PML risks, BK un

hemoragisks cistits vai ar BK asociéta nefropatija)

Paaugstinats audzéju attistibas risks

m Adas audzgji

= Limfoproliferativi audzéji



Antimetaboliti un alkiléjoSie agenti
(metotreksats, azatioprins, cikolofosfamids, mefalans)

Metotreksats
= Kavé nukleotidu sintézi, inhibéjot dihidrofolata reduktazi

|

= Bloké sunas ciklu vélina S faze
= [pasi kaveé strauji prolifergjoSu $tnu dali$anos



Metotreksats

Augstas devas (>20 mg/m?) izraisa kaulu smadzenu supresiju,
humoralas un celularas imlnas atbildes nomakumu

= Tr citopénija — hemoragijas
m Neitropénija — sepsis
Zemas devas (<20 mg/m?)
m letekmé [RI
m In vitro kavéta T ly proliferativa aktivitate
m |lg [imenis un in vitro antivielu sintéze



Metotreksata izraisita S| kliniskas izpausmes

Vidéji smaga virusu un/vai bakteriala infekcija augsejos elpoSanas
celos

PersistéjoSo virusu reaktivacija (biezak HHV3, reti — generalizétas
formas, CMV pneimonijas)

Urincelu infekcijas
Celulits

Retak — oportiinistiskas infekcijas (Pneumocystes jiroveci,
Cryptococcus pneimonijas)

Atseviski zinojumi par solidiem audzéjiem



Biologiskie iminsistémas modulatori
Rituximab

Rituximab - IgG1 CD20 specifiska ma-v
m Mérkis B ly (no pre-B ly lidz pre-plazmas Stnai)
m |nducé a-v atkarigo mérka sinu lizi
m Mazina B ly skaitu 6-9 ménesu laika
® |zraisa hipogammaglobulinémiju (biezak IgM)
m |eprieksS esoSo a-v [imeni 1pasi neietekmé
m Pirms terapijas jakontrolé Ig limenis

= Terapijas laika pieaug infekciju risks (pneimonija, sinusti, B
hepatita reaktivacija, smaga CMV reaktivacija)



Biologiskie iminsistémas modulatori
Tocilizumab

Tocilizumab — ma-v pret IL-6 receptoru
Bloké IL-6 saistiSanos ar IL6R, tatad kavé IL-6 biologiskos efektus:
® imdnas atbildes regulaciju
= T ly proliferaciju un diferenciaciju
m Th17/Treg lidzsvaru
= B ly terminalo diferenciaciju
= |okalas un sistémiskas iekaisuma reakcijas modulésanu



IL-6 pleitropa darbiba un Tocilizumab
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Tocilizumab

Biezakas kliniskas imlndeficita izpausmes:
= nazofaringits, bronhits, pneimonija
m HHV3 reaktivacija
5,7% infekcijas norit ar smagu gaitu
Infekcijas grati diagnosticét sistémisko simptomu trikuma dél



Biologiskie iminsistémas modulatori
Belatacept un Ipilimumab

Belatacept - T Iy kostimulacijas blokators
m Otras paaudzes CTLA-4 Ig, kas saistas ar CD80/86 ar augstu
afinitati
= Neordiné EBV seronegativiem recipientiem, ja nav zinams
donora EBV statuss val ir seropozitivs donors
Ipilumumab - T ly kostimulacijas inhibicijas blokators
®m ma-v, kas bloké CTLA-4 ekstracelularo doménu

= Ordiné melanomas pacientiem ar un bez mutacijas BRAF géna



Apoptosis Proliferation Cell-cycle arrest
Anergy Differentiation
Effector function

Nature Reviews | Immunology




Biologiskie iminsistémas modulatori
Natalizumab un Fingolimod

Leikocitu migracijas inhibitori

Natalizumab - anti-a4 integrins
= Nopietnaka blakne: progresiva multifokala leikoencefalopatija

Fingolimod - sfingozina-1-fosfata receptora modulators
m Kaveé ly izklaSanu no I/m

= Blaknes: audzgju attistibas risks un HHV infekciju reaktivacija
ar smagu gaitu (ipasi HHV3)



Infekcijas

Audzeji

Autoimunas
slimibas



@
Extraceflular

1 k’f’\'tr-ﬁ = I-“
LY96 HSP90AAZ. ~—HSP90B1 [
\ [ AN i g N———

o v /)—c ®) /] \ S
n: , «  &—7TIR4 1 \e / i ) SFIA ¥ IFAR1  Plasmamembrane
SPAGQ-"-!I:GS'-T TICAM 2 it =K CNQ 1S C NN 1B } IFNAR2 —~
B a
MAP2KS 'fwguu / R
i W MAP3K2 / ? LPRKCBL
el [ N b >, G 'y
e k TRPc4ARp B F"LiBl Cytoplasm
! = ¢ ey PR w [/
- > > op /
H5e5 ;:’ & i " 9‘:":"31 ,{ (PTPNl CALMl
mmunlty
| e 5. by o0 UL | % If' &
L 1 :7—‘.,/ _r\ "\i‘. fr' ™
‘L"/ .

MﬁPsk/s/MArleb’J/ TATZ”'CULl‘l FOLR2H

JA *,, \e &
|| cesrA -
/ " ‘ \ I El ® NUclieus
» ol BC_L3: ®

TNFSF15 54, [N
‘/ -*\""; \ N X
SCNN1A

A [PARP 1}

Phospholipase Downstream genes
Anchor St;
:'coupled A protein—__P
receptor—— ——Enzyme:
Lipase —

Complement, 4 5

The T cell surface -

protein 1547 - L- ©

Ak . end of the beglnnlng’?
° :: — 6 N - ‘ an; , _(i’;* rotelrs
UBE2M ~ TGM2 “HGF-— 7;fcfyc"§m§se o o b3 : L
& % IRF4
Cytoskeletal = GCLM ™

« protein 4 REV3L 'd PGAM2

PPP5C KRT15 BEC3 PERP



|lzmantota literatira:

Roitt's Essential Immunology, Blackwell Publ 11th Edition, 2008.

WV, Cirkin, V. F. Semenkov, V. . Karandagov Vtori¢nije immunodeficiti, Maskava, 1999.
V. T. Dolgih Osnovi immunopatologii, Maskava, 2003.

Oxford Handbook of Clinical Immunology, Oxford University Press, 2006

Paul W E Fundamental Immunology (4th ediition). Lippincon-Raven, Philadelphia, 1999.
Immunodeficiency Disorders, Merck Manual (reviewed 2008)

l; Recognition, clinical diagnosis and management of patients with primary antibody deficiencies: a systematic review.
Clin Exp Immunol. 2007 Sep;149(3):410-23. Epub 2007 Jun 12.

Favre O, Leimgruber A, Nicole A, et al; Intravenous immunoglobulin replacement prevents severe and lower
respiratory tract infections, but not upper respiratory tract and non-respiratory infections in common variable immune
deficiency. Allergy. 2005 Mar;60(3):385-90.

Wood P; Secondary immune deficiency syndromes. Ann Clin Biochem. 2009 Jan 16. 122-3, 178.

Pediatr Crit Care Med. 2012 Sep;13(5):535-41.. Role of immunoglobulin supplementation for secondary
immunodeficiency associated with chylothorax after pediatric cardiothoracic surgery.Hoskote AU, Ramaiah RN, Cale
CM, Hartley JC, Brown KL SourceCardiac Critical Care Unit, Great Ormond Street Hospital for Children NHS Trust,
London, UK. hoskoa@gosh.nhs.uk

Immunology. 1998 Aug;94(4):543-51.Immunodeficiency associated with anorexia nervosa is secondary and improves
after refeeding.Allende LM, Corell A, Manzanares J, Source Department of Immunology, Hospital Universitario 12 de
Octobre, Spain.

Allergy Asthma Clin Immunol. 2011; 7(Suppl 2): A23.Published online 2011 November 14. doi: 10.1186/1710-1492-7-
S2-A23PMCID: PMC3242185 Immune response of adults with secondary immunodeficiency to pediatric Haemophilus
influenzae type b (Hib) vaccine Marina Ulanova,1 Nicole Hawdon,1 Eli Nix,1 Garry Ferroni,1 and William McCready1



lzmantota literatira (2)

Lee SJ, Chinen J, Kavanaugh A. Immunomodulator therapy: Monoclonal antibodies, fusion proteins, cytokines, and
immunoglobulins. J Allergy Clin Immunol2010;125:S314-23.

Lewis DB. Development of the fetal and neonatal immune system. In: Rich RR, editor. Clinical immunology. Principles
and practice. 3th ed. Philadelphia: ElsevierSaunders; 2008. p. 493-502.

Siegrist CA, Aspinalli R. B cell responses to vaccination at the extremes of age. Nat Rev Immunol 2009;9:185-%4.

Yost CC, Cody MJ, Harris ES, Thornton NL, Mclnturff AM, Martinez ML, et al.Impaired neutrophil extracellular trap
(NET) formation: a novel innate immune deficiency of human neonates. Blood 2009;113:6419-27.

Dorshkind K, Montecino-Rodriguez E, Signer RA. The ageing immune system: isit ever too old to become young
again? Nat Rev Immunol 2009;9:57-62.

Gomez CR, Nomellini V, Faunce DE, Kovacs EJ. Innate immunity and aging. Exp Gerontol 2008;43:718-28.
Azar AE, Ballas ZK. Evaluation of the adult with suspected immunodeficiency. Am J Med, 2007, 120.

M Ballow and TA Fleisher, Secondary immune deficiency induced by drugs and biologics, UpToDate, 2014
Javier Chinen, J ALLERGY CLIN IMMUNOL VOLUME 125, NUMBER 2, 2010

S.V. Suchkov et al., Biomedicine & Pharmacotherapy 61, 2007

Sudhir Gupta, Gabriel Fernandes Immunodeficiency: Secondary ENCYCLOPEDIA OF LIFE SCIENCES © 2001, John
Wiley & Sons, Ltd. www.els.net



1st Baltic Conference Billtlllf(‘(‘t
IMMUNOLOGICAL MODELLING: THEORY AND PRACTICE, Uniocking infectious diseases ressich polentisl

at Riga Strading University
13 - 15 MAY, 2015

WEDNESDAY, 13 MAY 2015
Session 1

IMMUNOLOGICAL DATA, DATABASES, ANALYTICAL TOOLS,
AND KNOWLEDGE MANAGEMENT

Session 2

MODELLING IMMUNE FUNCTION

THURSDAY, 14 MAY 2015
Session 3
MODELLING OMICS DATA IN IMMUNOLOGY
Session 4
B-CELL AND T-CELL IMMUNOLOGY

FRIDAY, 15 MAY 2015
Session 5

MODELLING IMMUNE CHALLENGES - DISEASE AND VACCINATION
Session 6

ROUND TABLE DISCUSSION
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