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How Vaccines Work
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KatyopleC avOGOKATAOTOANG

YynAou BaOuov avogoKATAGTOAN XapnAou BaOpou avocoKAaATAGTOAN

Me ouvduaopévn pwTomadr) avoooavenapkela (ry e AoBeveic e aouumwuaukr'] HIV )\O'lllw&]
Bapld ouvdUATLEVT] AVOOOAVETTAPKELQ)

e CD4>200-499 kuttapa/mms yia
eVNALKEG-pNBoug Kat 15-24% yia veoyva-

Y7o xnueloBeparteia yla Kapkivo

EEL Ve LETA ATTO LETAOOXEVOT) APXEYOVWV )
QULLLOTTONTLKWY KUTTAPWYV madLa

AUO MUNVEG HETA QIO PETAROOKEUOT) CULITAYOUG * AoBeveig mou AapBavouv UKPOTEPY) AITo
opyavou Vv npoavapepOsioa 56on

M:? HIV )\Olp.quT] Ko CD4<200KUTT(1p(1/’ mm3 yl’a KOpTlKOGTEpOSl&bV n )\aquvouv
EVNALKEG-€Nfoug Kal <15% yia veoyva-maitdia , , ,
Kopti{ovn map’ nuepa

Yo aywyn ne >20mg/d nipedvilovng 1) Looduvapou (1
>2mg/kg BZ yta dtopa rou {uyilouv <10kg) ya >14d * AoOevelg rtou Aappavouv MTX

Y70 aywyr) LE OUYKEKPLUEVOU ELO0UC AVOTOOEPATTELEG <O.4mg/ kg/ wk, (J.CaeelOT[p'lV’r]< 3mg/ kg/ d,
rx anti-TNFa 1) anti-CD20 Abs Y] 6-pepkartronoupivn <1.5mg/kg/d




AVOOOQVENMAPKELC A0OEVELC KAl AOLUWON voonuata

Au&nuevocg kivbuvog voonong (Baplag voonong)

MELWMEVN QITAVINON OTNV Avooortoinon (UITOKEILEVO voonua Kal
Oeparsia)

AntwAsla iponapyovoag avooiag (METAUOOXEVOT APXEYOVWVY
QULLLOTTONTLIKWY KUTTAPWV)

Mewwpevn epolacTikn KaAuPn avooOKATECTAAUEVWY A0DEVWV

EA e dedouevwv aocpalelag - artotedsopatikomrag (Lovo
LEAETEC AVTIOWMATIKNG Artavnong)



e 7wvtad

Ta§wvounon epfoiiwv ¢ ASpavoromuéva
(To€o1dn) Kal AANEC adPAVOTTOINMUEVEC TTIPWTELVEC,
KekaBappeva nmoAvaakyapidla, CUCEUYUEVEG
TIPWTELVEC E TTOAUTAKXaPLOLa ] oOAtyooakxapiolq,
adpPAVOTTOINMEVA OAOKANPA  UKA owWHATIOLa N TUUaTa
TOUC KOl TIPWTEIVEC 0OE  LLKOUC (POPELC)



Toos16£¢ (amevepyoroinuevn toéivn) AupBepitidag/ Tetavou
AdpavortonUeVo (VEKPO) MNoAlopueiitidag/ Hratitidag A/ Avooag
Zwv, e€aobevnuevo EpuBpag - Mapwrtitidag - I\apag

AvepeuloyLag

Pota - lou

Eprminta {wotpa

Kitpwvou nupetou

Yrnopovada/ ouleVYUEVO Hratitdag B/ Mpiring/ Kokkutn/
Alpogilou B/ NMveupovioKokkou/
MnVLyYITIOOKOKKOU



AoMAAELQ VS QITOTEAECUATIKOTNTA

* Ta {wvta euPoAla elval MEPLOCOTEPO avoaoyova > e€aogbevnueva >
VEKPQA > EKXUAlouata

* [evika, Ta adpavorolnueva epolia xouv to 110 TIPOPIA ATPAAELAC
OE AVOOOETIAPKELC OO0 KAl OE AVOOOKATEOTAAUEVOUC, AAAA OL
OVOOOQVETIAPKELC WTOPEL VA UTTOAEUTOVTAL 1] VA UNnV €pgpavi{ouv
QVOOOQUTAVIN O

® _¢
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[10TE Oa PETMEL va YiveTal 0 EUBOALACHOC;
AcOevVEeiC TTOU TPOKeLTAl va AAouv avoooKaTAaoTAATIKY Oeparteia

Mpv TV €vapén ¢ avoookataotoAng (strong, moderate).
EuBoAa amto {wvteg e€aoBevnevoug Loug Ba mpermet va divovtal 24 efdopadeg mpLv Kal Oa rpemet
Va artoeUYovVTal TIC TTIPWTES 2 ELOOUADEC LETA TNV XOPNYNOTN TNG AVOOOKATAOTOANC (strong, low)

EuBoAla arto adpavormolnpevous Loug Ba rtpemet va divovtal 22 €LOOUASES TIPLV TNV AVOOOKATACGTOAN
(strong, moderate).

AOOELC TTOU divovTal KATd TNV OLAPKELA XNHELOBEPATIELAS 1) OE (PACT) EVIOXUUEVNG
AVOOoOKATAOTOANG (0-2 MNVEC LETA ATTO LETALOOXEVOT CUMTTAYOUG OpYAavou) 8ev Bswpouvtal
EMAPKELG HOTELC.

Rubin et al., CID 2013



EpnBoAlacpol o€ aoBevelg e TTPWTOTTAOELC
OLVOOOQVETTAPKELEC

Ot TPWTOTIABOEIC AVOTOAVETIAPKELEG ElvAL ETEPOYEVNG opada 1tou mepthappBavel cuvdpoua
TTOU €rMPEAlOUV ELTE TN PUOCLKT) ELTE TNV ETKTNTN avoola

Alatapaxeg otnv €MIKTNIN avooia dtakpivovtal oTig dlatapaxeg 71ou oonyouV o€
EAATTWHUATIKT] AVTIOWUATIKN QITAVTINOY) €ITE 0€ SLATAPAXES TWV T-KUTTAPWYV TTOU
KATAAY)YOUV O€ EAQTTWLLATLKY) CUVOUAOMEVT (KUTTAPLKN KAl AVTIOWMATO-EEAPTWLLEVN)
OLVOOLAKY] ATTAVINO

Avaloya PE ToV TUTTO TNG AVOOOAVETTAPKELAC, O ERBOALACUOC MTTOPEL va elval
QUTOTUXTMEVOC 1] AKOUA KAl VAL 0OMNYNOEL GE VOO 0N

> € CUYKEKPLLEVEC TIEPUTTWOELG O EUBOMACHOC WTOPEL va lval EVOESELYUEVOC KAl
ETIITUXTNLEVOG



EpnBoAlacpol o€ aoBevelg e TTPWTOTTAOELC
OLVOOOQVETTAPKELEC

Ol a00OeVE(G e TTPWTOTIAOEIC AVEMAPKELEG CUITANPWHATOC UITOPOUV Va UTIOBANB0oUV o€ OAOUG
TOUG O UVﬁOElC GMBO}\I0.0' l.lOl'JC (strong; low) - kAL TA 2 €161 TTVEUULOVIOKOKKIKWY EUBOAIWV

Exel TEKUNPLWOEL N IKAVOTNTA AVOCLAKTG QUITAVINONG OE A0OEVEIC LUE TIPWTOTTAOELS AVETTAPKELES
OUITANPWHATOC O€ TTOAUCGAKXAPLOIKA ELBOALA

Ot epollacpol evavtl Tou punviyyttidokokkou CW,X,Y135 Ba nipermel va enavalapfavovtal ava
S5etia (strong; low)

Oa MPETIEL VA ATToPeVUyovVTal Ol TauTtoxpovol epollacpol pe 2 oulevypeva sppoia (strong; low)

AOYW TNEG CUXVNG BAKTINPLAKNG EMTIAOLUWENG CUCTIVETAL ETNOLOG AVILYPUTLKOG EUBOALATUOC



EpnBoAlacpol o€ aoBeVELC LE OLATAPAXES (PAYOKUTTAPWONG

* Qa npéemnel va urtoallovtal o€ OAa Ta adpavorolnueva eppoila Baocel g ouvnooug
EUBOAACTIKIG TIPAKTIKYG

* Qa npernel va urtoarlovtal Katl ota 2 €16n EUPOAWY KATA TOU TTVEUUOVIOKOKKOU AVAAOYWE NG
nAkiag (ektog amo toug acBeveic pe XKN mmapd povo oty nmepittwon rmou Aapfavouv
OVOOOKATOOTOAN)

* Avtedeikvuvtal ta {wvta Bakmplaka eppoiia (BCG) (strong; moderate)

* Zwvta euoAla evavtl lwv prtopouv va yivouv o€ acBeveig pe XKN kat acBeveig pe ouyyevn n
KUKALKN oudeteporevia (weak; low)

* Zwvta eufolla evavtt lwv AEN prtopouv va yYivouv o€ aoBeveig pe dlatapaxeg ipookOAANoNG
Aeukwyv, ouvdopouo Chediak-Higashi kat acBeveig pe dtatapaxeg armehevubEPWONG KUTTAPOTOELKWY
KOKKLwV (strong; low)

* AOYW oUXVNG ETIAOLUWENG aTtO OTAPUAOKOKKO EVOELIKVUTAL ETNOLOC EUBOALACUOG VLA YPUTN



EuBoAiacuol o€ acBeveic pe pel{oveg
OVTIOWMATLIKEC OLATAPAXEC

* Aevyivovtal epfollaocpuol pe adpavornoimpeva eLBOALa o€ aoOEeVELC
OTOUC OTTOLOUC XOPNYELTAL Y-O@ALPLVY EKTOC QITO TOV EUPOALATHO EVAVTL
™G YpUmg

* Ye a0BevelC OTOUC OTTOLOUC UTTOTTTEUOMAOTE TETOLA OUVOpPOUA
Xopnyouvtat autoi ot epffoAtacpol mpv mv evapin Oepameiag

* Avtedeikvuvtau epfoAiacpol pe to OPV n alla {wvta eEagBevnueva
eMBOALA



EpBoAlacpol o€ aoBeveil pe oUVOUAOUEVECQ
OLVOOOQVETTAPKELEC

Y€ AoBOeveig pe mBavr) cuVOUATEVY) AVOCOAVETTAPKELA MTTOPOUV va Xopnynobouv ola ta
adpavoTToLNUEVA EUBOAA TTPLY TNV EVAPEN XOPNYNOoNS Y-o@atlpivng (strong; low) Kat yia ektipnon
NG AVOOLAKNG QUTAVTNONG

Aev guoTnveTal 0 ELPOAATOC POUTIVAC A0OEVWY UE TETOLEG dlatapaxeg ou Aappfavouy EQ y-
apatpivn

Y€ aoBeveig pe ateleg auvdpopo Di George UmOPEL va Yivel TPoadloplopog UTToANBUC WY
AELPOKUTTAPWYV Kal va EKTIUNOEL eav pmmopouv va xopnynouv {wvta e€acBevnueva sppoila

AoBeveic pe SCID, DGS CD3 T-cell count<500/mm3, Wiscott-Aldrich syndrome, X-linked LPD kauw
AaAla ouvdpopa Tou ITPOSIABETOLV YLA TNV ELPAVIOT] ALUOPAYOKUTTAPLKNG AEUPOLOTIOKUTTAPWONG
Oa npEnel va arto@uvouv oha ta {wvta epPolia (strong; moderate)



Table 1

Type of primary immunodeficiency (PIDY), risk of infections and recommended vaccines.

Type of FID Viral infection Bacterial and fungal infection Recommended vaccines Contraindicated vaccines
Phagocytic cell defects Mo Staphylococous aureus, Pseudomonas All inactivated vaccines, including Mo contraindications for live
aeruginosa, Nocardia spp., Burkholderia influenz a and pneumaococcal vaccines attenuated viral vaccines in CGD and
cepacia, 5almonello typhi, congenital or cyclic neutropenia. Live
non-tuberculous Mycohacteria attenuated bacterial vaccines (BCG and
including BCG, Condida spp., Aspergillus Ty21a Salmonella typhi vaccine) are
spp- contraindicated in CGD. Live
attenuated viral and bacterial vaccines
are both contraindicated in leucocyte
adhesion deficiency and cytotoxic
granule-release defects unless normal
T cell function is demonstrated
Complement deficiencies Mo Streptococous pneumaoniae, Neisserio All (all probably effective]. Mone
meningitidis, Hoemophilus influenzae, Pneumococcal and meningoooccal
Maoraxella catarrhaliz, Peeudomaonas vaccines strongly recommended. Many
oeruginosa, Mycoplosma pneumoniae eXperts suggest monitoring antibody
levels and revaccinating when
antibody titres seem to be reduced by
TLE and IL-12{IFM-gamma signalling Herpes simplex Mon-tuberculous Mycobacteria All inactivated vaccines Live attenuated vaccines should be
pathway defects, including BCG, non-typhoidal (immunogenicity unknown), including given after evaluating immune system
Salmoneila influenz a and pneumococcal vaccines efficiency (immunogenicity unknown)
Minor antibody deficiencies (IgA Enterovirus Streptococcus pneumenioe, Heemophilus All inactivated vaccines in lgA and 1gG OV and BCG in [gA and Ig( subclass

deficiency, lgG subclass deficiency,
SPAD, ATS)

Major antibody deficiencies [ X-linked
agammaglobulinemia, OV,
ataxia-telangiectasia DiGeorge
syndrome, Wiskott- Aldrich
syndrome)

Enteravirus in X-linked
agammaglobulinemia. Variable risk of
viral infections in OVl depending in the
degree of T cell impairment. All viruses
(especially CMV, RSV, EBV,
parainfluenza type 3} in severe CW] and
complete DiCGeorge syndrome,

influenzoe, Moroxello catarrhalis,
Peewdomonas aeruginosa, Neiseria
meningitidis, Mycoplosma pneumoniae

In all cases, the same pathogens as
those of minor antibody deficiencies.
Salmonella typhi, Listerin
monocytogenes, enteric bacilli,
non-tuberculous Mycobacteria
including BCG, Candida spp., Aspergillus
spp., Criptococcus neoformans,
Histoplosmosis capsulotum

subclass deficiency, including
influenz a and pneumococcal vaccines,
and all the live attenuated vaccines
with the exception of OFV and BCG.
Immune response may be impaired,
Inactivated influenza vaccines and
vaccines based on bacterial
polysaccharides ([immune response is
uncertain) in X-linked
agammaglobulinemnia and CVI

deficiency,

All live attenuated vaccines with the
exclusion of measles/mumps{rubella
and varicella in patients with
adequately conserved T cell efficiency
(CD 2= 500 cells/ L, CD8 2= 200 cells/pl
and a normal mitogen response or
with CD4 cells/pl = 25%)

ATS, ataxia-telangiectasia; CGD, chronic granulomatous disease; CID, combined immunodeficiency; CMV, cytomegalovirus; OV, common variable immunodeficiency; EBV, Epstein Barr virus; IFN, interferon; 1L, interleukin; OPY,

oral polio vaccine; RSV, respiratory symcytial wirus; SPAD, specfic polysaccharide antibody deficiency; TLR, Toll-like receptor.
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Vaccination of Persons with Primary and Secondary Immune Deficiencies

PRIMARY
Category specific Immunodeficiency Contraindicated Vaccines'™ FEE"'E"Ev=f:ﬁ'h“, mmended Effectiveness & Comments
Pl
‘5 mallipood = The effectivensss of any vaccine is uncertain
] B ) LA if it depends only on the humoral response
Sowere anibody dentencies (= et Hib {children 12-58 months of (e.0.. PPSV23 or MPSV4).
Jinked agammag ohulinesmis an yela age)' IGIV interferes with the i '
comrmon wariable immunodeficienoy) ellow fever mEEEII:EEEuacrﬁnE and EI::;ET:EE"?&EPFJEE o
B-tymphocyte MMR vaccine.
Dy P
Less severe antibody deficiencies BCis neumccoccal ; : :
ie.g. selective Ig8 deficiency and Yellow fevers Hib [children 12-58 months of All waccines likely effective.
IgG subclass deficiency) Orther live vaccines appear to ape) Immuna response might be attenuated.
be safe.
Complets defects {=.g., SCI0O Prneurmococcal
dis=ase, complete DiGsongs All bve vaccines!!hslni Hiy [children 12-58 months of Waccines likely to be efiective.
syndrome) age)
Partizl defecis (e.g.. most patienis Prneurmococcal ) )
Tﬁw@tﬁyﬁ (ced- with DiGeorge syndrome, All Fve vaccines!Huknh Meningococcal Effectivensss of any vaccine depends on
humaeal) Wiskott-Aldrich syndrome, ataxia- Hiy (children 12-58 months of degres of Inmune suppressicn.
tedangiectasia) agej
All bve bacterial vaccines (Al
Interfzron-gammalinterleukin 12 axis live waccines contraindicated in MNone
deficiencies Interferon-gamma or interferon-
alpha deficiencies.}
Persistent complement, properdin, or E!r;?mmll
Complermsnt factor B deficiency; or taking Mons Hits il:lmhikiren 12-50 months of All routine vaccines ikely effective.
eculzurnab {Solinis)
agej
Chronizc granulormatous disease Live bacterial vaccines'' Meons Liwe wiral waccines likely safe and effective.
MBAR
Fhapgocytic functicn . . . MBARNS
FPhagocoytic deficiencies that are \faricella
undefined or accormpanied by defects O
in T-call and MK cell dysfunction - - - -
{such as Chedisk-Higashi synd e Eﬂém Preu I All |nzzrated waocines ssfe and likely
Leukocyts Adhesion Deficiency LA effective.
[LAD], and mysloperomddase TyZ21a
deficiency). ellow Fever
And bacterial waccines!'H=!

Centers for IHsease Cononl and Frevemstion
Epidemaniogy oned Prevenioon of Yoaocime-Prevenmble Diseases, 13th Fditbon

PITE R R | A




EpnBoAlacpol o€ aocBeveig pe HIV Aotlpwén
(evnAkeg, epnpoug, madla)

> UPpWVA LLE TO TIPOYPAUA EUBOALOOHOU
YYN guoAo yia nratitida A, EMPOALO yla LOUG EVAVTL TWV AvOpwIvwy ONAWHATWY

Eav dev emiteuxBel e TOV APXLKO EUBOALACUO IKAVOTTOINTIKOC TITAOG AVTIOWHATWY EVAVTL TOU
LoU NG nratitdag B, prtopel va SOKIHAOTEL EMAVAANTTTIKOG KUKAOG HE SUTAY) OO0 €UPoAiou

Av gival duvatov KaAUuTepa va KaBUOTEPNOEL O EUBOALAOUOG YIA KETA TNV EvapEn
QVTIPETPOIKNC AYWYNC Yla KAAUTEPT AVOCLOKY) QITAVTINO

MMR CD4>200, Varicella <14yrs >15% CD4, >14 yrs CD4 >200/mm3

OxL avtevdel€n to epfBoAlo evavtl Tou Lou Rota



YUOTAOELC YIA EULOALACHOUC 0€ A0OEVEIC LE KAPKLVO
Arazia-Heredia and Chemaly, 2015

Table 3. Practical vaccination recommendations in patients with cancer

Dosing Schedule

Considerations

Contraindications

Influenza Seasonal

Prneumococcus Becommended

Td/Tdap Booster

Hepatitis B 3 doses at 0,1 and 6 months

Hib Recommended for
splenectomized patients.
Others, usual
recommendations

Meningococcus Splenectomized patients.
Others, usual

recommendations
Hepatitis A Usual recommendations
(see text).
MMR CAUTION

Varicella/Zoster CAUTION

Administration of indicated inactivated vaccines 2 or
more weeks prior to chemotherapy is prefemred.

Table 2

Replace a Td booster for Tdap

All patients should be screened for immunity, and
vaccinated as needed. Consider antibody
measurement after last vaccine.

If patient is unimmunized, a dose of Hib should be
offered after chemotherapy

For international travelers, vaccination is
recommended for those visiting the parts of sub-
Saharan Africa known as the "meningitis belt”
during the dry season (December-June).

Consider antibody testing in case of future exposure
after 2-3 years post-vaccination.

May be considered in specific cases at least 3-6
months after chemotherapy (i.e. children not
vaccinated or epidemiological situation).
Recommend checking antibody level prior.

May be considered in children not previously
vaccinated, at least 3-6 months after chemotherapy
is finished (see text). There is no data for Zoster
vaccination after chemotherapy.

Severe allergic reaction (e.g, anaphylaxis) after
previous dose of any influenza vaccine; orto a
vaccine component, including egg protein

Severe allergic reaction (e.g, anaphylaxis) after a
previous dose or to a vaccine component,
including to any vaccine containing diphtheria
toxin

An immediate anaphylactic reaction. Encephalopathy
occurring within 7 days following DTP vaccination

History of hypersensitivity to yeast or any vaccine
component

Some of the combined Hib vaccines, such Hiberix,
ActHib might contain natural rubber latex, which
may cause allergy in latex sensitive persons.

Vaccination with MenACWY, MPSV4, or Hib-MenCY-TT
is contraindicated among persons known to have a
severe allergic reaction to any component of the
vaccine, including diphtheria or tetanus toxoid

Contraindicated if history of previous allergy to the
vaccine or a component of the vaccine

Contraindicated while on chemotherapy or
radiotherapy

Contraindicated if given <4 weeks of starting
chemotherapy Mo data is available after
chemotherapy




AOOEVEILC LE CUMITAYELC OYKOUC/ALMATOAOYIKN KaKonOeLa

Ta epBoAia ano {wvteg/e€aaBevnuevoug Loug OV Ba MPETIEL va XOpnyouvTal Katd
™ SLAPKELA XNUELOBEpaTTELQG.

3 MNVEG HETA TNV XNULELOOEPaTTeia ol aoBeveig Lmopouv va Aapfavouy ta
adpavorolnueva epola, To ELPOAL0 Evavtl NG avepeuloylag,to MMR, onwg
opidovtal aro To €BVIKO TIPOYPAMMA EUBOALACUWY VLA TNV KATNYoPLa TWV acOevwy
autwyv (emivoool).

Av €£X0OUV XOPNYNOEL LOVOKAWVIKA AVTIoWMATA EvavTl B-Kuttapwy, 1 Xopnynon
o@eilel va kKaBuotepnoel yia 6 MNVEG.

Rubin et al., CID 2013



AoOeveig pe HSCT

* BpaxumpoBeoun HETAPOPA AVOCLAC MECW TOU HOOXEVUHATOC.
— Artovoa og avtoloyn HSCT

* AVOOOAOYLKT) artavtnon otov nponyndevita epoAlacuo tou
OOTN €lval ONUAVTIKN.

* ErtavaAnyn g avooormoinong LETA TNV METAROOXEUOT.

Ljiungman P. Clin Microbiol Infect 2012;18



[1pLv TNV HETAUOOXEUOT ALUOTIOINTIKWY KUTTAPWYV

AOTNG
— O TMPETIEL EXEL CUMTTANPWOEL TOV EVOESELYUEVO CUMPWVA LE TO EBVIKO ITPOYPAUMA
eUBoAlacpo.
— Zwvta €€agBevnueva epPolia dev Ba npermel va xopnyouvtal Ayotepo aro 4 eBdouadeg
TIPLV aITO TN AN TOU HOOXEVUATOC.
Yriogm@rot (nAtkia 212 pnveg) yia LETAUOOXELON KAl XWwpPLg Evoelén avoaoiag otnv avepeuvloyld
Oa ripemnel va AaBouv to pPoAto (2 Sooelg) eav dev ival 1161 AVOGOKATECTAALLEVOL KAl EAV TO
dLaotnua PV I Evapén Tou mPorapackeVacTIKOU oxNpatoq ivat 24 eBOouadeq.

Yriohouta epoAla Kata TG apxeg Tou ENME Kal TG YEVIKES APXES YA TOV ELLOAMATO ATOUWY LLE
OlVOOOKATACTOAN.

Ljiungman P. Clin Microbiol Infect 2012;18
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Guidelines for Preventing Infectious Complications
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Immune Reconstitution after
Allogeneic Hematopoietic Stem
Cell Transplantation
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HSCT Most prevalent infections
Bacterial & Pneumocystis carinii, cGvHD and viral
fungal fungal, viral infections/ infections (CMV &

infections  reactivations and aGvHD  respiratory viruses)

Conditioning regimen
>

0 10 20 30 40 50 &0 70O 8O 90 100 110 120 130
> Days post HSCT

Pre-engraftment Engraftment Post-engraftment

FIGURE 2 | Time line of complications after allogeneic HSCT. The figure shows the most prevalent complications after HSCT according to the three phases of
angraftment. Concomitant infectious complications consisting of bacterial, fungal, and wiral infections are shown according to their cccurmence as well as association
with scute and chronic GvHD duning different phases of follow-up: (1) pre-engraftment, {2} engrafiment, and (3) post-engraftment phase. Abbreviations: SV
cytomegdlovirus; alGwHD, scute graft-wersus-host diseasae; oGvHD, chromic graft-versus-host disease.

TABLE 1 | Immune reconstitution after allogeneic HSCT.

Immune cells

Duration after allogeneic HSCT

Neutrophils >0.5 » 107/

Mk cells
T cells
CO19+ B cells

~14 days for PBSC, ~21
~30 days for CB
30-100 days

100 days

1-2 years

days for BM, and

FPBEC, peripheral hinod stems calls; BM. bone marrow,; CB, cord Blood: MK calls,

nafural kiler calls,
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Table 6. Vaccinations Recommended for Both Autologous and Allogeneic HCT Recipients

1173

Recommended Time Post-HCT to Mumber Improved by Donor Vaccimation
Vaccine for Use after HCT Initiate Vaccine of Doses®  (Practicable Only in Related-Donor Setting)

Prneumococcal Yes (BI) 3-6 months 347 Yes; may be considered when the recipient is
Conjugate (PCV) at high risk for chronic GVHD
Tetanus, diphtheria, Yes & 12 months 3§ Temnus: likely
acellular pertussist Temnus-diphtheria (Bll) Diphtheria: likaly

Pertussis (CII) Pertussis: unknown
Haemophilus Yes (Bll) 612 months 3 Yes
influenzoe
conjugate
Meningococcal conjugate Follow country recommendations for 612 months I Linknown

general population (BII)

Inactivated polio Yes (Bll) & 12 months 3 Unknown
Recombinant Follow country recommendations for 612 months 3 LikeahY]
Hepatitis B general population (BIl)
Inactivated Yearly (All) 46 months 1 -2 Unknown
Influerza
Measles- Measles: all children and seronegative adults 24 months | -4 Linknown
Mumps- Measles: Bll
Rubellatt Mumps: ClII

Fubella: Bl
(live) Elll {<24 months post-HCT, active GYHD,

on immune suppression)




Table 7. Vaccinations Considered Optional or Not Recommended for Both Autologous and Allogeneic HCT Recipients

Oiptional
Waccine Recommendations for use Rating
Hepatitis A Follow recommendations for general population in each country 11

Varicella (Varivax)

{live)

Human papillomavirus

Yellow fever (live)

Fabies

Tick-borne encephalitis (TBE)

|apanese B encephalitis

s |g should be administered to hepatitis A-susceptible HCT recipients

who anticipate hepatitis A exposure (eg, during travel to
endemic areas) and for postexposure prophylaxis.
Limited data regarding safety and efficacy.

Follow recommendations for general population in each country
Mo data exist regarding the time after HCT when vaccination
can be expected to induce an immune response

Limited data regarding safety and efficacy.

The risk-benefit balance may favor use of the vaccine in

patients residing in or traveling to endemic areas.

Appropriate for use in HCT recipients with potendal

occupational exposures to rabies [B27]

Preexposure rabies vaccination should probably be delayed until
12-24 months after HCT.

Postexposure administration of rabies vaccine with human rabies
|g can be administered any dme after HCT as indicated™ [B27,818]
According to local policy in endemic areas.

Mo data exist regarding the time after HCT when

vaccination can be expected to induce an immune response
According to local policy when residing in or

traveling to endemic areas.

Mo data exist regarding the time after HCT when

vaccination can be expected to induce an immune response

Elll (<24 months post- HCT, active
GVHD, or on immunosuppression)
CI =24 months, without active

GVYHD, or onimmunosuppression)

Il

Elll (<24 months, active GYHD:
or on immunosuppre ssion)
CHI {(>24 months, without active GYHD,

Or on immunosuppression )

Il

Il

Il
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Table 7. Vaccinations Considered Optional or Not Recommended for Both Autologous and Allogeneic HCT Recipients

Biol Blood Mamow Transplant [5:1 143-1138, 1009

Mot Recommended
VYaccine Recommendations for use Rating

Bodillus Contraindicated for HCT recipients Ell
Calmette-Guerin (live)

Oral poliovirus vaccine (live) Should not be given to HCT recipients since an effective, inactivated altemative exist Elll
Intranasal influenza vaccine (live) Mo data regarding safety and immunogenicity. Elll

Should not be given o HCT recipients since an effective, inactivated altemative exist

Cholera Mo data were found regarding safety and immunogenicity among HCT recipients Cill
Typhoid, oral (live) Mo data were found regarding safety and immunogenicity among HCT recipients. Elll
Typhoid (intramuscular) Mo data were found regarding safety, immunogenicity, or efficacy among HCT recipients. ]
Rotavirus Must be given before 12 weeks of age to be safe. Elll
Zoster vaccine (Zostavax) Mo data regarding safety among HCT recipients. Elll

(live)




MEeTa TV LETAMOOXEUOT] ALUOTIONTIKWY KUTTAPWV

AVTLYPUTLKO €TNOILWG
— 6 MVEG LETA LETAMOOXEVOT, 4 UNVEG €AV UTTAPXEL ETION LA
3 8oo¢lg, PCV13 3-6 unveg peta HSCT
— 12 pnveg peta HSCT, 1 86on PPSV23 eav dev unapxet xpovio GVHD
— AoBeveig pe GVHD: 4" 86on? PCV13 12 pnveg peta can HSCT
3 doo¢elg, epPfoAio evavtl tou Hib 6-12 punveg peta HSCT
2 800¢e1g, MCV4 6-12 pnveg petd HSCT (mAtkia 11-18 £€tn), kat emavainittikn 8oon (nAwkia 16-18 €m)
3 dooelg tetanus/diphtheria 6 pnveg peta HSCT - mAnpng doon
— naudia 3 dooelg DTaP
3 660¢1g HepB vaccine(40pg) 6-12 prveg peta HSCT
3 8ooelg IPV 6-12 unveg peta HSCT

3 do0oelg epPfoliov Evavtl Tou 1oV HPV prmopouv va 60600V 6-12 pnveg peta HSCT o€ kopitola/yuvaikeg 11-26 stwv kat 1o HPV4 o€
appeveg 11-26 stwv
EuBoha amo {wvteg/eEacbevnuevoug LoUg 'OxL 0tav LTTApPXEL TUVEXLI{OMEVY) AVOOOKATAOTOAN N evepyo GVHD

2 500e1lg MMR vaccine g opoapvntlkoUg yia IAapd evnAIKeG 24 pnveg peta HSCT kat 8-11 pnveg peta amo myv teheutaia Soon IVIG
(M vwplitepa o nepimtwon emdnpiag)

2 500¢1g VAR 24 pnveg peta HSCT o€ opoapvntikoug acBeveic Kat petd 8-11 pnveg amo v teheutaia 6oon IVIG

Rubin et al., CID 2013



EpuBoAlaouoc atopwy ato oTevo meptBallov Tou acBevouc pe
OLVOOOKATAOTOAN

Ta artevepyoronpeva euBoALa eival ac@pain

AvTtyputiko epfoAlo emoiwg (adpavormnoinuevo) (strong; high)

Ertivooa avoooEemapKr atopa piopouv va Adpouv ta &g epfola:
— I\apa-epuBpa-napwrtitida (strong; moderate)

— 1o¢ avepeuloylag (VAR), epBoAlo katd tou eprinta {wotnpa (strong; moderate)
* VZV: Artouyn €KO€oNC o€ ATopa TTOU WITOPEL va €XouV depUaTIKEG BAABEG LeETA TOV ELPOALACUO

Rotavirus eppoiio o Bpepn 2-7 pNVwV
— OxL eman) He TAveg Bpepwv yia 4 eBOoUAdES (strong; low)
EuBOAla Evavtl Tou LoU TOU KITPLVOU TTUPETOU KAl TO ArTO TOU OTOMATOC EMPOALO EvavTL TOU
TUPOU
AvtevdeiKvutal TO ArtO TOU OTOUATOC EUPOALO EvavTl Tou LoV TNG ToOAlopUeAITIOAG
IDSA Guidelines, Rubin et al., CID 2013



AleBvn ta&idla kat aocOevVeLC LE AVOTOKATAOTOAN)

* Ta adpavormoinueva eoAla eivat acpain

* Ta epBolia armo {wvteg/e€acbevnuevoug LoUg dev Ba MPETEL va XOpnyouvTal O€
OVOOOKATEOTAAUEVOUC Q0OEVEILC EKTOC QITO KATTOLEG EEALPETELG

* To eyBOALO EvaVTL TOU KITPLYOU TTUPETOU OEV Ba TIPETTEL VA XOPNYELTAL (strong, moderate)

— Av O¢gv eival duvatn) ) arto@uyn tou Ta&ldlov, To PPOAL0 lowg HTopEl va xopnynOei otoug acBeveig pe HIV
AOLWEN KAl EAAXLOTN AVOCOKATAOTOAN
* (a) acuprTtwpaTKA atopa pe HIV Aotpwén kat CD4 T Aspgpokuttapa >200 /mm3 (weak, low)
* (B) aovwTtwpaTiKA TadLa (9 pnvwyv €wg 5 stwv) pe HIV Aolpwén kat moocooto CD4 T Aspgpokuttapwy >15% (weak, very low).

* Aedopeva acpalelag o xopnynon 5 €t peta HSCT

Rubin et al., CID 2013



EpBoAlaopol o€ aoBevelC LE CUOTNUATIKA (PAEYUOVWON
(autodvooa) voonpuata

Idavika, ot epollacuol Ba npemel va yivovtatl Otav 1 vOoog ival otadepr) (sufoAiacuol éxouv CUCXETIOTEL
ue €&apon ¢ vooou)

Orou eivat duvatov, Ba npemnel ol epPollacpol va SLEveEpyoUVTAL TIPLV TNV EVAPEN NG AVOOOKATACTOANG
MNpotipwvtal culeuypeva eUBOALa EvavTl TTOAUTAKXAPLOIKWY

Y € KATAOTAOT] AVOGOKATAOTOANG ENMNPEALETAL TIEPLOCOTEPO N TIPWTOYEVIG ATTAVINGOY) O€ Eva EUBOALO,
Qrto O,TL 1] ATAVINOT OE AVAUVINOTIKY) O00M)

Y€ a0OeVelG e UPNAT] avoooKaTAOTOAY), otav dev UmopEl va eUBoAlacTel 0 aoBevng, Ba mpeEmeL va
TIAPEXEL TEIXOC ITpoataaiag To reptBaillov Tou

Adpavoroinueva euoAla prtopouv va xopnyouvtat. MNMpotipatat va xopnyouvtal 2 €30 mptv tnv evapén
NG AvoooKATATTOANG, 2 €S agou dlakormel To abatacept 1) 6 pveg peta ) ditakor) Tou rituximab

Ta adpavoronpueva epoiia dgv alAnAermdpouyv e ) xopnynon IVIG pe €aipeon to epBOALO evavtl
™G nriatitidag A (Ba pemet va pecohafel Staompua 3 unvwv)



XapnAo¢ Babuoc avoooKataoToAnG o€ aocBevelc pe
OUOTNUATIKA PEUHMATOAOYLKA VOooTatTa

Mikpr) 600n KopTikoeldwv (<20mg/d rpedviloAovng Bpaxeiag 1 LAKPAS
nuioelag {wng 1) o€ eVaAAAg NUEPES XopTyNong)

OEPAITELA UTTOKATAOTAOYC ME KOPTLKOELOY] OE AVETIAPKELA ETTLVEPPLOLWV
TOTTLKT) XP1NOT KOPTIKOELO WV (Kal EYXUOELC)

XapnAn doon pnebotpetatng (<0.4mg/kg/wk 1 <20mg/wk)

XaunAn 6oon alabeslonpivng (<3mg/kg/d)

XaunAn doon 6-pepkartronoupivng (<1.5mg/kg/d)

Durusu Tannover et al. Vaccination in rheumatic disease Eur J Rheumatol 2016;3:29-35



BloAoyikol mapayovTteg Kat epoliacuol

— AVTLYPUTIKO £ BOA0. AoBeveic urto avtl-TNF £ MTX onwcg kat
aoBeveig urto avtl-IL6 gpgpavi{ouv EMAPKN AVOOLOKY) ArtavInon.
AcoBeveic unto abatacept/rituximab epgpavi{ouv HELWUEVT ATTAVTNO
oToV EUPOALATO

— AVTUTVEULLOVIOKOKKLKO €L30AL0. 2€ aoBevelg mou A\apfavouv MTX
(PALVETAL OTL EAATTWVETAL Y] ATTOPPOPNOT TOU EUPOALOV. Agv
patvetal va enmpealovuv ot avtl-TNF mapayovteg. AcBevelg umo
abatacept/rituximab spgavi{ovv peiwuevn astavinon otov
eUBOALOOUO

Kumar S et al. Indian J Rheumatol 2017; 12: 160-168



Aopalnc xopnynon (wvtwv euPoAlwyv HETA dLlaKom
OVOOOKATAOTOANG

5 nuioeleg (WEC PETA TN XOPNYNOY PLOAOYIKWY TTAPAYOVTWYV Y) VOOO-
TPOTIOTTOUNTIKWY (PAPUAKWYV (3-12 unVveg)

4 eBdopadeg peta m xopnynon vPnAwyv SO0TEWV KOPTLKOEWOWY yia >2
eLOOMAOEG

4 eBdopadeg peta to etanercept kat 3 unveg peta infliximab/adalimumab
4-12 €Bdopadec peta arto vPnAec S0oelg pebotpetag

6-12 pNveg Peta arto rituximab (otav enaveABeL o TANOUOUOC TwV B-
KUTTAPWYV OE (PUOLOAOYLKA ETTiTeda)

2 Xpovia PETa arno xopnynon Aeplouvvouidnc!

Durusu Tannover et al. Vaccination in rheumatic disease Eur J Rheumatol 2016;3:29-35



EuBoAlacpol o€ aoBeveig pe aommAnvia 1 OPEMAVOKUTTAPIKN
avatpla

[la Ta tadla nAkiag <2 etwv eppoliacuol cuppwva pe to EBviko Mpoypapua
(kaw To PCV-13)

[la Ta rTadid Kot EVNALKEC >2 €Twv cUppwva pe To EBviko Mpoypapua (PCV-13
Kot PPSV23)

1 doon euPoAiouv Hib yia atopa nAkiag >5 etwv

ELBOALO EvavTL UNVLYYLTIOOKOKKOU ava 5etia. OxL To 4-0Uvapo o€ ratdld NALKLOG
<2 €TWV, ylati e€aoBevel v artavinon oto ERBOALO EvavTL TOU NTVEUOVIOKOKKOU



EuBoAlaocpol o€ atopa HeE SLaTapaxXEC AVATOULKWY (PPAYUWY TTOU
Bplokovtal g€ Kivouvo AoLLwEEWY arto rmaboyova mou
nipoAapfavovtat pe epollaocuo

* Qa MPETEL va YivovTtal oAa Ta
OUVIOTWHEVA EUPOAIA CULPWVA JLE
To EBVIKO Mpoypapupa EpBoliacuwy

* Eav elval duvartov, Ba mpemneL va
xopnynOouv to PCV-13 kat to
PPSV23 > 2 edopadeC mpLv arto v
Torto0£TMom KOXALaKoU
EUPUTEVATOC

Dando SJ et al Pathogens Penetrating the Central Nervous System: Infection Pathways and the Cellular and Molecular Mechanisms of
Invasion Clinical Microbiology Reviews Oct 2014



Mivaxag 2. Epfola yia evijhikeg o subuceg opdbeg aropwy pe avfnpivo xivéuvo, 2017

HIV AoipwEry ByTpes Medipur Xpdwaa woor para: Brminvia larpo-
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oA Aepdorutrapa ockovahus otadlou veoos, KAaopRatwv NRETN npoo WG

(ERTOC HIV) | <200l | =200/l Enape aveEmdpEsLd, MVEL povord e, G IR TTe T g T vooog
. aupofuitiean | PEUUOTGE vosuoma
HE DWTDED admoohapuse
lpirne 1 Soon ol
Tetavouw, MdpBepindac, 1 &dam
axuTTapd Koredm [Td/Tdap)? Tlii.ﬁ},f Aymueormdoroion 1 Sdeme Td e Tdap eon emovadnmoes Sooewe e Td awi 10-exin Hum Blow
KUMNO

oy, Mopuetioubes, EpuBode

: Bureulicl s 1-2 Sdure
(MMR)’ s
AvepEukoyude (VAR)S Avtrulisicvurm 2 bdosis
Eprna Zwotpa AvteEvEELRVUTOL 1 55an
ot avBpwrivey Bnlwpdruw 3 Soong Lo Ty naio 3 oo 3 Bdocig péxp. trv nhwia Twy 26 T pue puvaies
(HPV)® Tl }b BTV Y YUWEIKED L35 ETLnw
Mveppowbxkorkou CUTEUVEVD 1 Séen =
(PCV13)”

MNvevpowokokxou 1,2 4 2 Séonic 3
moluvoaryapiBud (PPSV23)
MpviyppitiSdeorxou tetpablvapo 1 A neprocétepes booeig
auleuypédun (MenACWY)"
Mrvyyitibdeorsou B mpwtehned
(MenB-ac)® 2 Sdoag -
Hmoinbag A (HepA) ™ 1 Béang =
Hrorindag B (HepB)™ 2 foomg >
Apodiiou wdlovevtior 3 %ﬁ
i pi. 112 BirTo, Eu-
timou b (Hib) ] 1 66on

=% loyuen ke yua Ohe TG opedeler nou Gelyvel 1o Pehoc

—

==
—1

LEY GULITITWET L

Furormj wonmoeL o dher T STopn e Thv cavdhogysn nisde mou Sev Eyouy SwBaln aveoioe, oy, eppodionaped § darasry wdonan.
FuomivovtoL v undpyouy nop@yovies suviovou my. uyeles, enayyéAparog, tpdnou Jwrg i ahkn évdedn




> -~

——

Immunization
SAVE LIVES > <

know it




	Slide 1
	ΣΤΟΧΟΣ
	Slide 3
	Κατηγορίες ανοσοκαταστολής
	Ανοσοανεπαρκείς ασθενείς και λοιμώδη νοσήματα
	Ταξινόμηση εμβολίων
	Slide 7
	Ασφάλεια vs αποτελεσματικότητα
	Slide 9
	Slide 10
	Εμβολιασμοί σε ασθενείς με πρωτοπαθείς ανοσοανεπάρκειες
	Εμβολιασμοί σε ασθενείς με πρωτοπαθείς ανοσοανεπάρκειες
	Εμβολιασμοί σε ασθενείς με διαταραχές φαγοκυττάρωσης
	Εμβολιασμοί σε ασθενείς με μείζονες αντισωματικές διαταραχές
	Εμβολιασμοί σε ασθενείς με συνδυασμένες ανοσοανεπάρκειες
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Ασθενείς με συμπαγείς όγκους/αιματολογική κακοήθεια
	Ασθενείς με HSCT
	Πριν την μεταμόσχευση αιμοποιητικών κυττάρων
	Slide 23
	Frontiers Immunol 2016; 7:507
	Slide 25
	Slide 26
	Slide 27
	Μετά την μεταμόσχευση αιμοποιητικών κυττάρων
	Slide 29
	Διεθνή ταξίδια και ασθενείς με ανοσοκαταστολή
	Slide 31
	Slide 32
	Βιολογικοί παράγοντες και εμβολιασμοί
	Ασφαλής χορήγηση ζώντων εμβολίων μετά διακοπή ανοσοκαταστολής
	Εμβολιασμοί σε ασθενείς με ασπληνία ή δρεπανοκυτταρική αναιμία
	Slide 36
	Slide 37
	Slide 38

