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Short-term (%)

Long-term (%)

D/T/iP 85— 100 -17 (D)
HepA/Hepb | 26 -71/7-%6 42 (HepA)
S. pneumoniae %2 ~100 ?
TBE %5 ?

PLOSONE 201%,8:e56974
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33-yo pilot (1)

1997 Crohn’s disease

2009  ileocecal resection

Azathioprine (150 mg) stol:)l:)ed (W)
Budesonide (9 mg) started (2W)

Whéﬂ can HCHOW ‘FCVCF vaccination ]:)C

given safelg?

B <40 year B >60 year

100

75

day 3 day 5 day 10 day 14

Roukens et al. PLoS One 2011;6(12) ;27753



| 7D-yellow fever
vaccine

® 17D-YFV 139 chance mutation less neurovirulent

® Severe encephalitis (YF-AND) in 50%
immunosupprcssed hamsters

(cgclophosphamide}

® No adverse events after inadvertent
administration of 17D-YFV to 18 SOT

Transplant Infect Dis 201114237




Table 2

Minimal duration of immunosuppressive activity?

Drug Duration
Prednisone 1 moP
Cyclosporin 7d
Tacrolimus 3d
Sirolimus 18 d
Everolimus 9d
Azathioprine 2 mo
Mycophenolic acid 5d
Methotrexate 1 mo
Alemtuzumab >1y
Rituximab 1y
Etanercept 1 mo
Infliximab, adalimumab, golimumab, certolizumab 3 mo

@ Old age and thymic injury may prolong time until full immune reconstitution.
® Numbers of CD4* and CD8* T cells in blood should be determined to exclude lymphopenia
caused by long-standing T-cell apoptosis.

Infect Dis Clin N Am 2012,26:069

Budesonide

L Sgnthetic glucocorticosteroicl

Potencg =15 x Preclnisone

® Fxtensive ﬁrst»—l:)ass eHect (CYP3A4)
biological availabilitg 10%

® Cumulative sgstemic dose =
9 mgx (15 mgx 0,10) x 14d =189 mg in 2W



NCIDENCE OF INFECTIONS IN 71 CONTROLLED TRIALS
WITH PREDNISONE
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Blocking the way. When an immune stimulator like tumor ne-
crosis factor (TNF) binds to its receptor (REC), it leads to IxB
destruction. NF-xB then moves into the nucleus, where it acti-
vates cytokine and other genes. By stimulating IxBo. production,
the glucocorticoids (GC) may prevent this.

L — e

L Science 1995;270:233
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33-yo pilot (2)

W8 VYellow fever vaccination
wi2 Neutralising antibodies (PRNT g >1:32)

Azathiol:)rine (150 mg} resumed at W12
Budesonide between W8-wi2

IL17

Antigen-
presenting
cell

Nature Rev Rheumatol 201410:612



-Extracellular pathogens

Bactena—’—> \ o —

Intracellular pathogens

Nature Rev Rheumatol 2014;10:612
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TNF

® TNf-a Plags keg role

local containment of infections

o Regulates immune cell ProliFeration,

differentiation and survival (or cleath)

® Transmembrane (dmTNF)
Soluble TNF (s TNF)

Curr Infect Dis RCP 2011513:243
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Nat Clin Pract Rheumatol 2007;3:227



Table 2

Minimal duration of immunosuppressive activity?

Drug Duration
Prednisone 1 moP
Cyclosporin 7d
Tacrolimus 3d
Sirolimus 18 d
Everolimus 9d
Azathioprine 2 mo
Mycophenolic acid 5d
Methotrexate 1 mo
Alemtuzumab >1y
Rituximab 1y
Etanercept 1 mo
Infliximab, adalimumab, golimumab, certolizumab 3 mo

a
b

Old age and thymic injury may prolong time until full immune reconstitution.
Numbers of CD4* and CD8* T cells in blood should be determined to exclude lymphopenia

caused by long-standing T-cell apoptosis.

Cumulative proportion of cases

0-6

0-27

Infect Dis Clin N Am 2012;26:069

— Infliximab
—— Etanercept

12 x higher rigk of reactivation
S
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90 180 270 360 450 540 630 720
Days

Lancet Infect Dis 2008;8:60



Infliximab  Etanercept LE p value*
Aspergillosis 8.63(17) 619(7) 1391 0243
Candidiasis 10-15 (20) 5-31(6) 1.91:1 0-061
Bartonellosis 0-51 (1) 0(0) n/a 0-563
Coccidioidomycosis ~ 5:58 (11) 0-88(1) 6341 0-013
Cryptococcosis 5-08 (10) 7-:08(8) 0721 0-179
Histoplasmosis 1878 (37) 265(3) 7091  <0-0001
Legionellosis 0-51(1) 0(0) n/a 0-563
Leprosy 0-51(1) 0(0) n/a 0563
Listeriosis 8-63(17) 0-88(1) 9811 0-0006
Non-tuberculosis 1117 (22) 6-19(7) 1-80:1 0-066
mycobacterioses
Nocardiosis 3-55(7) 0-88(1) 4031 0-090
Pneumocystosis 0-51(1) 0(0) n/a 0563
Salmonellosis 0(0) 1772) nfa 0-031
Toxoplasmosis 2-03(4) 0(0) n/a 0101
Tuberculosis 53-81(106) 2832(32) 1901  <0-0001
n/a=not applicable. Data are case rate per 100 000 treated patients (number
of cases). Case rates per 100 000 treated patients were calculated on the basis of
197000 patients treated with infliximab and 113 000 treated with etanercept, as
reported by the manufacturer. |:E indicates crude case rate ratio (infliximab to
etanercept). *Significance was determined by Poisson analysis. Adapted from
reference 53. Copyright 2004 by University of Chicago Press.
Table 1: Granulomatous infections in US patients treated with
infliximab or etanercept

Lancet Infect Dis 2008;8:601
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Chimeric Anti-CD20 migGy (Rituximab}

Bone marrow

— Nalve
Immature activated
Pro-B cell Pre-B ¢ B cell Naive B ¢ B cell GC Bcell
@ - —>
CD19'CD207Ig" D19*CD20'Ig 19°CD20'Ig* CD19'CD20" D19*CD20* 19°CD20*
‘ Ig*CD38*"~ Ig"CD38" Ig*CD38**
Plasma cell Plasma blast Memory B c Post-GC B¢
Stem cell CD19"-CD20"lg- cmg CD207lg""- 9'CD20"Ig"" 19°CD20*
CD27+CD38***CD138* CD27-°CD38** CD27 IgM/IgG/IgA Ig*CD38"

Nat Rev Immunol 2006;6:394

Rituximab

® >95% clepletion CD20+ B cells (>6 months)

L Long~|ived antibocﬂg secreting Plasma cells will

maintain bulk antiboclg Procluction
o Repopulation with naive B cells after 6—9 mo

® Memory responses shortg after RTX (6 mo) |
Antiboclg response to neoantigens and

Polgsaccharicles (12mo) L



Rituximab

® |ncreased infectious risk (LRTD if
sustained low lgG levels <6 g/ |

® Reactivation of chronic hepatitis B7?

® Active immunisation 4W before

starting rituximab

Ann Rheum Dis 2011,70:414

Alemtuzumab

® Humanized anti-CD52 loG, mAb

® NMassive clepletion T-cells (> 9 mo) and B-

cells & 6 mo). Takes years to recover

e “mAb-induced AIDS? (CD4*-counts ~50)
Risk infections depending on

underlging illhess and co-medication



Conclusions

o lmmunosupl:)ressive agents Prevent clonal
exPansion of T= and B-cells and ProFounc”g

affect Primarg immune response to vaccines

o Seconclarg immune responses are less atfected,

but Protection may be shorter

® |mmune restoration after ce”~deple’cing

monoclonal treatment may take more than a year




Special Article

Strategies for Safe Living After Solid
Organ Transplantation

o FFCC]UCI’]t and thorough hancl washing

® Avoid crowded areas, activities with increased exposure
to tuberculosis, dust-laden environments, Plant and soil

aerosols, bird clroPPings and caves

® Avoid swimmir\g in water Potentia”g contaminated with

human or animal waste

L Samce food and water consumPtion

AmJ TransPlant 201%;1%:304

Risk factors diarrhoea

B Odds Ratio

Antacids

Low HD]

0 I 2 3

BMC Infect Dis 2011; 11:322



, Avoid sun and use sun screens

to T'CClUCC ris|< cutaneous

squamous carcinoma and human

‘ Papi”omavirus infection

ESBL-producing Gram-

negatives
N=370 N=1%6
m travel W \." 1 |
32(9%) 20 (5%) 7 (35%)
115 (31%) 19 (17%)

EID 201%;19:1206



f“l\f%hng cellular defence

e Intracellular food-borne Pathogens
Salmonella spp-, Listeria spp-, Toxoplasma

gondii, Crgptosporidium spp

L lntrace”ular air~bome Pathogens
Mgcobac’cerium tuberculosis, Legione”a

Pneumophila) Histoplasma spp

f“éﬁayihng cellular defence

e Viral infections
herpes simplex, herpes zoster, hepatitis B
(EBV), human Papi”omavirus

® Parasitic infections

Stronggloides stercoralis, Leishmania spp-




— I Perforin || Granzyme |

Nature Rev Rheumatol 2014;10:612



