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Table 2: Factors contributing to the “net state of immunosup-
pression”
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e Immunosuppressive Therapy: Type, Temporal Sequence, and
Intensity

e Prior therapies (Chemotherapy or Antimicrobials)

e Mucocutaneous Barrier Integrity (catheters, lines, drains)

o Neutropenia, Lymphopenia, Hypogammaglobulinemia (often
drug-induced)

e Technical complications (graft injury, fluid collections, wounds)

e Underlying immune defects (e.g. Genetic polymorphisms,
autoimmune disease)

e Metabolic conditions: uremia, malnutrition, diabetes,
alcoholism/cirrhosis, advanced age

e Viral infection (e.g., herpesviruses, hepatitis B and C, HIV,
RSV, influenza)

Table 3: Common associations of immunosuppression and
infectious syndromes
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Antilymphocyte globulins (lytic depletion)
T-lymphocytes: Activation of latent viruses, fever, cytokines
B-lymphocytes: encapsulated bacteria

Plasmapheresis: Encapsulated bacteria, line infections

Co-stimulatory blockade: Unknown; possible increased risk for
EBV/PTLD

Corticosteroids: Bacteria, fungi (PCP), hepatitis B, wound healing

Azathioprine: Neutropenia, possibly papillomavirus

Mycophenolate mofetil: Early bacterial infection, B-cells, late
CMV

Calcineurin inhibitors: enhanced herpesviral replication, gingival
infection, intracellular pathogens

mTOR inhibitors: Poor wound healing, excess infections in
combination with other agents, idiosyncratic interstitial
pneumonitis

American Journal of Transplantation 2017; 17: 856-879



Cellular iImmunobioclogy and Molecular
Mechanisms in Alloimmunity— Pathways of
Immunosuppression
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MPA -inhibits T cell -strong inhibition of plasma cell -inhibits ex vivo NK cell -does not strongly affect
proliferation differentiation functionality monocyte function
-inhibits DC maturation
CNI -inhibits IL-2 signaling and  -likely inhibits BCR signaling -inhibits NK cell -limited effect on monocytes
TCR signaling degranulation and IFN-y -CNI do not affect DC
production development
Belatacept -competitive inhibition of  -modulates B cell function directly -might also inhibit NK cell -
the interaction between and at the level of B cell- T follicular activation since CD86 is
CD28 on T cells and helper interaction described as an activating
CD80/86 on APC receptor on NK cells
-reduces plasmablast differentiation
GC -interferes with T cell - impair upstream BCR signaling -reduce proliferation and -inhibit the transcription of many
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FIGURE 1. Overview of major effects of current maintenance immunosuppressants on different immune cells. APC, antigen-presenting
cell; BCR, B cell receptor; CNI, calcineurin inhibitor; DC, dendritic cell; GC, glucocorticoid; IL, interleukin; MHC, major histocompatibilit
complex; MPA, mycophenolic acid; mTOR, mechanistic target of rapamycin; NK, natural killer; TCR, T cell receptor.
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Table 1: Epidemiologic exposures relevant to transplantation’

e Virus
o Herpes group (CMV, EBV, HHVE, 7, 8, HSV, VZV)
o Hepatitis viruses (HAV, HBV, HCV, HEV)
o Retroviruses (HIV, HTLV-1 and 2)
o Others: West Nile (WNV), Chikungunya, Zika, Dengue, lymphocytic choriomeningitis virus, rabies
e Bacteria
o Gram-positive and gram-negative bacteria (Staphylococcus spp., Pseudomonas spp., Enterobacteriaceae, antimicrobial-resistant
organisms), Legionella spp.
o Mycobacteria (Tuberculosis and nontuberculous)
o Nocardia spp.
e Fungus
o Candida spp.
o Aspergillus spp.
o Cryptococcus spp.
o Geographic fungi (Histoplasma capsulatum, Coccidioides immitis, Blastomyces dermatitidis, Paracoccidioides species)
o Opportunistic molds (Scedosporium, Agents of Mucormycosis, Phaeohyphomycoses)
e Parasites
o Toxoplasma gondii
Trypanosoma cruzi
Strongyloides stercoralis
Leishmania spp.
Balamuthia spp.

American Journal of Transplantation 2017; 17: 856-879
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A wirusowe A pierwotniakowe
A Cytomegalia, HSV, V2V, A Toksoplazmoza
HHV8 A Kryptosporydioza
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Secular Trends in Infection-related -
Mortality after Kidney Transplantation CJASN

Methods and Cohort Outcomes
Infectious mortality rate

@’?& by era of transplantation

Primary kidney transplant 2000’s ﬁ ﬁ ﬁ ﬁ E
recipients between 1990- —_— e
N—2§12249 Causes of infection- Timing of infection-
=) related deaths related deaths

A
i e —
a a >809%, Common bacterial o
pathogens E 11%
Finland

*' 59, Opportunistic pathogens occurred in 1styear post-

transplant

Susanna Kinnunen, Pauli Karhapaa, Auni Juutilainen,
Patrik Finne, and llkka Helantera. Secular Trends in
Infection-Related Mortality after Kidney Transplantation.
doi: 10.2215/CJN.11511017.
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Beyond the First Year: epidemiology and management of late-onset opportunistic infections after

kidney transplantation

BACKGROUND RESULTS
Late opportunistic infections (Ol) after kidney Late Ol Early O
transplantation (KT) are poorly described and not 37.5(21,5-65.5) months post-KT 4.4 (1.5-8.4) months post-KT
targeted by current prophylactic guidelines.
Herpesvirus (HSV/VZV/CMV) 49/83 (59%) 15/38 (39.5%) p=0.07
METHODS Zoster 36/83 (43.4%) 10/38 (26.3%) -
Single centre retrospective cohort study, 2008-2018,  Pneumocystosis 12/25 (48%) 0/18 p=0.002
First Olonly. 3 groups: Invasive aspergillosis 3/25 (12%) 10/18 (55.6%) p=0.01
Late OI 1“"" ol i Younger age at KT is independently associated with late O compared to early OI (p=0.006).
>1 yr post-KT <lyrpost- .
N=120 (64.9%) N=65 (35.1%) No impact of late Ol vs, control group:

! 92.7% 93.8% .
Control (no OI) i o ‘ ge
96.3% " only independent factor

alive and functioning 94.5% _ . '
associated with mortality

allograft >1 yr post-KT
N=724 (HR 1.06[95% CI 1.03-1.08]

Patient surwvival
Allograft survival

’ , 2 p=012 “1 p=0s6 p<.001)
Primary endpoint: description of late Ol after KT.
Secondary endpoints: late Ol risk factors, impact on T YT T T T T EYTEY YT T TS
patient and allograft survival. Time in months since 1 year post-KT  Time in months since 1 year post-KT

Late-onset Ol mostly include Herpesvirus and pneumocystosis. While they do not negatively impact patient and allograft survival, they may be targeted by

prophylactic strategies.

ESNAULT V, et al. Transpl. Int, 2024 6)\
o I doi: 10.3389/1i.2024.12065 Imaspant




TABLE 1 | Description of late opportunistic infections and comparison to early opportunistic infections.

Total N = 185 Late opportunistic infection N = 120 Early opportunistic infection N = 65

Type of infection
Viral, W (%) 121 (65.4) 83 (69.2) 3B (58.5)
Fungal, N (%) 43 (23.2) 25 (20.8) 1B (27.7)
Bacterial, N (%) 11 (59) 5(42) 622
Parasitic, IV (%) 10 (5.4) 7 (5.8) 3(48)
Viral infections N =121 N =83 N =238
Herpesviridae (CMV/HSVAZV) 64 (52.9) 49 (58.0) 15 (39.5)

Herpes zoster 45 (38.0) 36 (43.4) 10 (26.3)

CMV disease 15 (12.4) 11 13.3) 4 (10.5)
BK virus nephropathy 27 (22.3) 5(18.1) 12 (318
MNorovirus/adenowvirus 12 (9.9) 7 (B.4) 5(132)
HBV/HEY 7 (5.8 B (72 128
HHVE 11 (9.1) B (7.2 5(13.2)
Fungal infections N =43 N =25 N=18
Aspergilius spp. 13 (30.2) 3(12.0 10 (55.8)
Prisumocystis jiroveci pneumonia 12 (27.9) 12 (48.0) 0 ({0.0)
Candida spp. 11 (2586 7 (28.0) 4 (22.2)
Cryptocoocosis 6 (14.0) 2 (B0 4 (22.2)
Mucormycosis 1(2.3) 14.0) 0 (0.0
Bacterial infections N =11 N=5 N=6
L egiorisla 5 (45.5) 3 (60.0) 2(33.3)
Nocardia spp. 2(182) 0 0.0 2(33.3)
Tuberculosis 3(27.3) 1 (20.0) 2(33.3)
Mon-tuberculous mycobacteria 1(9.1) 1(20.0) 0 (0.0}
Parasitic infections N =10 N=T N=3
Microsporidiosis 2 (200 2 (28.8) 0 (0.0)
Cryptosporidiosis 5 (50.0) 3(42.8) 2 (BB.7)
Toxoplasmosis 3(300) 2 (28.8) 1(33.3)




Burden and Timeline of Infectious Diseases in the First
Year After Solid Organ Transplantation in the Swiss %ID@A
ansplant Cohort Study

Christian van Delden,' Susanne Stampf,2 Hans H. Hirsch,* Oriol Manuel® Pascal Meylan® Alexia Cusini,” Cédric Hirzel,” Nina Khanna,*" Maja Weisser,
Christian Garzoni,"® Katja Boggian,® Christoph Berger," David Nadal," Michael Koller? Ramon Saccilotto,? and Nicolas J. Mueller"; for the Swiss
Transplant Cohort Study®

LY FSOUA2Y &id 200l NOcfobep Smp &

Infections s ety o of America

]

A
05
- o
08 —T
BE =
= 0.3 i
.Eg r J
2®
=
=-;§=g 0.2
§§ Heart
(SR —Kidney
.g 0.1 — Kidney-pancreas
— Liver
Lung
0
0 7 14 21 28 35 42 49

Time since transplantation (days)

hiv medic




21T FO0SYAlF ¢ ONYvyaLdx |

201l Aygllal yYIENINDRsg A G711
A{T@01AS dz23s5 fypasbeynicd aAt AYTFS]
At NI S2T OAS TF1FdSZ ¢ adly LINI S
Az2eadt Lol yAS VIRF|{FIdSZ tdzo VyI
Al'l t aG2 YAS abaktefie+griylymsdsyO 2 | Y



21T FO3SYAl ¢ GNJyaL

Konieczne:
A szybka diagnostyka
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A profilaktyka

i Farmakologicznay' I 2 01 t 1 OAS2 adtzazélyl tS
2LI2NYy21 6 RNRoy2dzaAGNR2s5 ¢

I Immunizacja biernaludzkie immunoglobuliny (antyHBs,
anty-CMV, antyVZV} wysokie koszty

I Immunizacja czynnaszczepienia
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Wczesne Infekcje po transplantac
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C.difficile, Enterococci oporne na vankomycynn
»ZakaUenia przeszczepionego nar zNd
»ZakaUenia obecne u biorcy przed p
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WirusyHerpes HSV 1, 2, VZV, CMV, EBV, HHV 6, HHV 7, HHV 8

2 ANHzaeé 1T FLIESYAl gnaNRoOEy !'z .3 | X
Enterowirusy Coxackie Adenowirusy,Rotawirusy

Wirusy oddechowe: grypyaragrypy RSV

Retrowirusy: HIV, HTLV 1, HTLV 2

Papovawirusy brodawczaka ludzkiego HPNplyomaJC, BK

Parvowirusy B 19

Coronawirusy SarsCo\f2

Badanie dawcy w kierunku: HIV, HBV, HCV, CMV, EBV -GS
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The Fourth International Consensus Guidelines
onh the Management of Cytomegalovirus in Solid
Organ Tra nsp|antation el AT T AR

dotyczace postepowania profilaktycznego
i leczniczego w zakazeniu wirusem cytomegalii
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Consensus Definitions of Cytomegalovirus (CMV)
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ZakaUenia wirusowe u bi

AWpgyw be z p-gypowa diardanego wirusa jednostka
chorobowa
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HBV, HCV -rak wNt r obowo k o 'HiCE k o wy
HTLV1-bi agaczka z kom-rek T

HPV - rak szyjki macicy, raki anogenitalne, sk - r vy,
pncherza moczowego

HHV 8 - mi n s Haposiego

A Uszkodzenie alloprzeszczepu , proces odrzucania
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Wirus Cytomegalii

Awi rus cmv (HHV5) naleUy do rodziny
betaherpesviriniae. Pierwotne zakalU
formie | atentnej wirus pozostaje w
monocytach, makrofagach, neutrofilach, fibroblastach,
kom-rkach nerwowych, nabgonkowych i
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ANajwa}Uniejszy patogen 1 nfekcyjny u
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AWywi era efekty-zbeeszpp-odSrleuwdbnicehor oba CI
AEfekty poSredni e
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Progress and Challenges in the Prevention, Diagnosis,
and Management of Cytomegalovirus Infection in
Transplantation

TABLE 1 Incidence of CMV disease in SOT patients in clinical trials with current preventative strategies

Dt R™ Rt

Incidence Weighted avg incidence Incidence Weighted avg incidence

range (%) (no. of patients with range (%) (no. of patients with
Type of transplant among CMV disease/total no. Follow-up among CMV disease/total no. Follow-up
(references) studies (%)  of patients) period studies (%)  of patients) period
Kidney (23, 137, 269-273)  0-50 25 (183/739) 24 wks-1,236  2-15 7 (42/603) 3 mos-3 yrs

days?
Liver (106, 150} 8-40 13 (13/258) 6-12 mos 04 3 (1/39) 12 mos
Lung (274, 275) 10-33 15 (4/26) 3-3.9% yr 7-19¢ 17 (25/150) 3-3.9% yrs
Heart (86, 276, 277) 0-25 10 (2/20) 6 mos 0-14 6 (7/127) 6-12 mos
Median.
EMean.
fIncludes CMV disease events/patients. A Z A Y v N ) A4 = -
| YASNUSty2z21l o0 | LJ2 92 Rdz OK2 NP O €

21202 ¢

January 2021 Volume 34 lssue 1 e00043-19 Clinical Microbiology Reviews



Di agnostyka I moni torowa

AGenom wirusa (CMV DNA):il oSciowy- PCF
rdzeni owym | Il nnym materi ale tkankowy
jest standard WHO (5x10 6Ul / ml ), powi nien on byl
kali bracji test -w | aboratoryjnych | K
dyskryminuj Ncy aktywne zakaUenie od |
| aboratoria powinny opracoutypffyal wgdasn

A Antygenemia pp 65 w leukocytach krwi obwodowej: metoda
fluoroscencyjna, p-§giloSciowa.-CzugoS
100%, dla bezob| aw-®GWOYON ppstakiaciie ni a
nar z Nd o w yneulropéniii (<1000/mm3) wyni ki mogN byl
fagszywie uj emne.

APreferowanN metodN przez zesp-3§ Ekspe
oznaczanie CMV DNA, najl epl e] z kalib
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Ol NaGS]T A 6isl NIIYyAS 2RLEZ2SASRI A AYY
wirusa

At ASNB2GY Il AyFS102F [/ azx dz 0A2NDe& LINI S
seronegatywnego biorcy wirusem cytomegalii nabytym od
seropozytywnego dawcy
A2 05 NV I Ay FtoreaRidiacja/CRIYE u seropozytywnego
biorcy luby I R 1 | iyl $z&epem CMV (np. od dawcy) u
seropozytywnego biorcy.



Rozpoznanie
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chorego.
A Choroba CMV
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i %S &Ll INELAEA 1T F 021 b 202 g &Yy At dekebedib,y S
trombocytopenia)
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wiarygodny.



Czynniki ryzyka choroby CMV

w Stan serologiczny D/R D+/R-
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w Profilaktyka antyCMV
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A Ostre odrzucanie przeszczepu
AtNISgftS1T0OS dzal 12RT SyAS LN Sail Ol SLidz
I BOSIlpronchiolitis obliterang
I Waskulopatia przeszczepionego serca
i 2051 YASYAS NORN¥PADDAET 26S ySNJ A LINJ Sal O1 SL.
I Vanishing bile duct syndrome
A%l 1Fd0SYAl 2LR2NIdzyAradeodolyS A AyyS
I Grzybicze
I Bakteryjne
i bFégNFOG 1/ £ ¢ LINI S&A1 O1T SLIA2yS2 gNUNRBOAS
I Wirusowe Herpes (HHV 6, HHV7)
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Leczenie choroby CMV
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Leczenie choroby CMV
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Zapobieganie chorobie CMV
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FIG 1 Strategies for prevention of cytomegalovirus disease in transplant recipients. (A) Antiviral prophylaxis. An antiviral drug, most commonly valganciclovir,
is given to all at-risk patients for a defined period after transplantation. In general, the duration is 3 to 6 months, although it can be shortened (backward arrow)
or prolonged (forward arrow) depending on the risk profile. (B) Preemptive therapy. This strategy entails routine cytomegalovirus surveillance by nucleic acid
testing (often on a weekly basis, as indicated by arrows). Upon detection of a positive viral load threshold, antiviral treatment is initiated and continued until the
viral level falls below the clinically relevant threshold. Viral load monitoring for patients is usually conducted during the first 3 months after transplantation. (C)
Hybrid approach, wherein antiviral prophylaxis is followed by a preemptive strategy. This is an approach to reduce the incidence of late-onset cytomegalovirus
disease in high-risk transplant patients who start off with antiviral prophylaxis as the primary method of cytomegalovirus prevention.
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Zapobieganie CMV

Recommended approaches for CMV prevention in different organs for adult solid organ transplant recipients

Organ Serostatus Risk level Recommended* Alternate

All D-/R- Low Monitoring for clinical symptoms; con- Preemptive therapy (if higher risk, ie, significant
sider antiviral prophylaxis against other  transfusions)
herpes infections

Kidney D+/R- High 6 mo of (V)GCV or 6 mo of LET or High-dose VALACY
preemptive therapy
R+ Intermediate 3 mo of VGCV or preemptive therapy High-dose VALACY. If on mTOR-based immu-

nosupprassion, preemptive therapy or close
clinical monitoring recommended

Liver D+/R- High 3—6 mo of VGCV or preemptive therapy
R+ Intermediate 3 mo of VGCV or preemptive therapy
Pancreas D+/R- High 3—6 mo of VGCV Preemptive therapy
R+ Intermediate 3 mo of VGCV or preemptive therapy
Islet D+/R- Intermediate 3 mo of VGCV Preemptive therapy
R+ Intermediate 3 mo of VGCV or preemptive therapy
Heart D+/R- High 36 mo of (V)GCV -Preemptive therapy
-Some experts add CMVIG to prophylaxis
R+ Intermediate 3 mo of (V)GCV or preemptive therapy
Lung D+/R- High 12 mo of (V)GCV -Preemptive therapy
R+ Intermediate 6—12 mo of (V)GCV -Some experts add CMVIG to prophylaxis
Intestinal, composite D+/R- High Minimum 6 mo (V)GCV -Preemptive therapy

tissue R+ High 36 mo (V)GCV -Some experts add CMVIG to prophylaxis
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Choroba EBV
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Sex
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Incidence of herpes zoster in adult solid organ transplant
recipients: A meta-analysis and comprehensive review
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Study No.
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Total
recipients

10 058

5435
3199
780
644

4992
2765

Cochran's Q
(P-value)

<0.001

<0.001
0.036
0.052
0.41¢9

<0.001
<0.001

Higgin's I?
84.5%

84.5%
47.4%

43.8%
0%

77.5%
74.9%

Transpl Infect Dis. 2021;00:e13674.
https://doi.org/10.1111/tid. 13674
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Pooled crude
incidence (%)

2.1

6.7
8.9
11.0
15.2

8.7
10.4

Overall
25% CI (26) P-value

7.6-10.8

<.001
5.1-8.8
7.2-1.02
8.3-14.4
12.7-18.2

322

7.0-10.8
8.0-13.4
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Shingrix (szczepionka przeciw herpes zoster,
rekombinowana, z adiuwantem)

Przeglad wiedzy na temat szczepionki Shingrix i uzasadnienie udzielenia
pozwolenia na dopuszczenie do obrotu w UE

Czym jest szczepionka Shingrix i w jakim celu sie ja stosuje

Shingrix jest szczepionks stosowang do ochrony oséb doroshych w wieku od 50 lat przed poétpascem
(herpes zoster) oraz neuralgig pétpascowsy (dlugotrwalym bdlem nerwu wystepujgcym po przebytym
potpascu). Mozna jg rowniez stosowac u osob doroshych w wieku od 18 lat, u ktérych wystepuje

zwiekszone ryzyko pojawienia sie herpes zoster.

Shingrix to maktywowana rekombinowana, podjednostkowa szczepionka
| a2adSYSY | RAdzslylG2éeYz (05 ND LRREZS
RFg1lFOK ¢ 2RaGfLIAS H YASAAt Oed { Lk O]

LRAYF2NXY26F OF 2 ¢gLINRPSI RI SyAdz vy NEBYS]
29.03.2023
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Distribution of major respiratory virus in SOT
before the pandemic

Virus Family Genome Diversity Distribution (%)

| Rhinovirus Picornaviridae RNA A, B, C, >100 types 21-62 %
Coronavirus Coronaviridae RNA 0C43, E229, HKU1, NL63 13-29 %
Influenza virus Orthomyxoviridae RNA A, B,C/H3N2, HIN1pdm 2-16 %
Respiratory syncytial virus Paramyxoviridae RNA A and B 6—-20 %
Parainfluenza virus Paramyxoviridae RNA 1,2,3and4 3-18 %
Metapneumovirus Paramyxoviridae RNA Al, A2, B1,B2 4-7 %
Adenovirus Adenoviridae DNA 7 species, > 50 serotypes 1-25 %

; ATC2024 Ison et al. Clin Microbiol Rev. 2019



Wirusy oddechowe
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Direct, cytopathic and tissue-invasive effects in organ transplantation

more than just a cold
Upper Respiratory Tract Infection, URTI

Rhinovirus
Coronavirus Greater risk of progression
Adenovirus

Parainfluenzavirus

6-56%

~—~ 7. Respiratory syncytial virus
Metapneumovirus

Influenzavirus

Lower Respiratory Tract Infection, LRTI
* Tracheobronchitis

| * Bronchiolitis

* Pneumonia

* Hospital admission and ICU admission

Upper RTID Lower RTID * Respiratory failure
* Mechanical ventilation

&( ATC202 4 * Increased mortality
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Parvowirus B 19

UdzieciNdzY A $F Ld va i 2 1 & &8 ¥ 2 NOD%4gerpik aplazjadz] O R dz
czerwonokrwinkowego leczenie Immunoglobulinyiv 0.4gkgmdd przez5 dni

TABLE 1 Clinical manifestations of parvovirus B12 in
immunocompromised hosts

Anemia: severe or persistent
o |Lack of reticulocyte response
e |Lack of response to erythropoietin

Lacy skin rash

e NMNot always present because of lack of antigen-antibody
complexes>"42

Arthropathy

» Not always present because of lack of antigen-antibody
complexes>"4?

Pancytopenia

o A subset of patients will manifest concomitant leukopenia or
thrombocytopenia with the anemia®?>"%

¢ The causative etiology is speculated to be non-specific cytopathic
effects in the bone marrow® or restricted non-structural protein
expression in megakaryocytes, which leads to cytotoxicity but
not viral progeny’”

Graft loss or -:ti";.a't;func’ti-:m33

Organ-invasive disease (ie, carditis, hepatitis, pneumonitis,
glomerulonephropathy, vasculitis, and neurologic disease)*®



2 A NHza e

Distribution of major respiratory virus in SOT
before the pandemic

Virus

Rhinovirus

Coronavirus

Influenza virus
Respiratory syncytial virus
Parainfluenza virus
Metapneumovirus

Adenovirus

JZATC2024

Family

Picornaviridae
Coronaviridae
Orthomyxoviridae
Paramyxoviridae
Paramyxoviridae
Paramyxoviridae

Adenoviridae

Genome

RNA
RNA
RNA
RNA
RNA
RNA
DNA

Diversity

A, B, C, >100 types
0C43, E229, HKU1, NL63
A, B, C/H3N2, HIN1pdm

A and B
1,2,3and4
Al, A2, B1,B2
7 species, > 50 serotypes

geaint LJMz2nNnOS dz

Distribution (%)

21-62 %
13-29 %
2-16 %
6-20 %
3-18 %
4-7 %
1-25%

Ison et al. Clin Microbiol Rev. 2019



Wirusy oddechowe
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ParvowirusB 19

UdzieciNdzY A $F Ld va il 21 & &6 ¥ 2 NI2udwpik aplazjadz] O kzBrdpnokrwinkowego
leczenie Immunoglobulinyiv 0.4g/kgmdd przez5 dni

TABLE 1 Clinical manifestations of parvovirus B12 in
immunocompromised hosts

Anemia: severe or persistent
o Lack of reticulocyte response
o |Lack of response to erythropoietin

Lacy skin rash

e Not always present because of lack of antigen-antibody
complexes® 42

Arthropathy

* Not always present because of lack of antigen-antibody
complexes®”42

Pancytopenia

o A subset of patients will manifest concomitant leukopenia or
thrombocytopenia with the anemia®**"#

¢ The causative etiology is speculated to be non-specific cytopathic
effects in the bone marrow® or restricted non-structural protein

expression in megakaryocytes, which leads to cytotoxicity but
not viral progeny””

Graft loss or dysfu nction®?

Organ-invasive disease (ie, carditis, hepatitis, pneumonitis,
glomerulonephropathy, vasculitis, and neurologic disease)®?



Adenovirus in solid organ transplant recipients: Guidelines
fromm the Adimerican Society of Transplantation Infectious

Diseases Community of Practice

TABLE 1 Incidence of adenovirus infection by organ

transplanted

Allograft type

Pediatric transplantation
Liver
Heart, heart-lung, lung
Kidney
Intestinal, multivisceral
Adult transplantation
Liver
Heart, heart-lung, lung
Kidney

Intestinal, multivisceral

Reported adenovirus
incidence (%)

3.5-38
7-50

11
4.3-57.1

5.8
6-22.5
4.1-6.5
N/A



Etiologia biegunek po transplantac;i

Table 1. Common causes of posi‘—i‘rc:lnsph::ni‘ diarrhea

Infectious

Noninfectious

Bacterial
Clostridium difficile
Campylobacter spp.
Salmonella spp.
Bacterial overgrowth
Aeromonus spp.

Escherichia coli

Viruses
CMV
MNorovirus
Sapovavirus
Rotavirus

Adenovirus

Parasitic
Giardia
Cryptosporidium
Isosopora Cyclospora
Microsporidium

Entameoba

IS medications
Mycophenolate
Tacrolimus
Cyclosporine

Sirolimus

Non-lS medications
Antibacterial
Antiarrhythmic
Antidiabetic
Laxatives
Proton pump inhibitors
Protease inhibitors

Other
GWVHD
PTLD
IBD
Colon cancer

Malabsorption
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. . @ anty-HCV reatywny baz oznaczenia RNA (reactive without madse RMNA)
@® HBsAg ujemny (negative) @ anty-HCV reaktywny HCV RNA dodatni (reactive with RNA+)
@ HBsAg dodatni (positive) @ anty-HCV reaktywny HCV wysliminowane (reacitve with RNA negative)
0 anty-HCV ujsmny (aHGV negative)

1,7%

Rycina 23
Status wirusologiczny WZW typu B i C pacjentow dializowanych na dzien 31.12. 2019.
Status of Hepititis B and C virus among dialysed patients on 31.12.2019.
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Table 2. Nucleos(t)ide analogues for treatment of hepatitis B infection

Nucleoside analogues

Nucleotide analogues

Lamivudine Telbivudine Entecavir Adefovir Tenofovir
(LAM) (TBV) (ETV) (ADV) (TDF)
Chemical structure NH, )O‘j/ o - o NH, - X
HN NH NN
= y N 4
JN\ ! OJ\N ' <N:ft\l:‘NH < \)N <N | N/)
0“N o_ ,~OH HO NTNN7 0
0 OH 1 P 0
HO/ ~_—
; Y_ Ho—f~_~© \) 0
. OH OH CH,
Dose 100 mg 600 mg 0.5mg*/1 mg® 10mg 300mg
Resistance conferring L801/V, V173L, L80I/V, V173L?*, T184G?, A181T/V in vitro (significance unclear):
mutations? L180M, L180M, M2041 S202C/G/1, M2501/V N236T A181T/V, N236T,
M2041/S/V in vitro: L180M, V1911, A194T
M204V /1 (significance unclear)
Development of resistance
(virological breakthrough)?
Week 48/52 10-32% 3-5% <0.5%"/1%° 0% 0%
Week 96/104 22-42% 9-22% <0.5%%/11%° 3-20%
Year 3 —53% <1%*/27%° 11%
Year 4 —70% <1%*/41%° 18%
Year 5 <1%*/43%" 29%
Options for add on ADV, add on ADV, add on ADV, LAM-naive: add on ETV,
management in add on TDF, add on TDF, add on TDF add on ETV, add on TBV,
case of HBV resistance switch to TDF, (switch to ETV) add on TBV, add on LAM
(switch to ETV) add on LAM
Cost/year 1554.77 € 6452.68 € 7704.79 €/8288.18 €° 8290.00 € 6104.50 €

*LAM-naive patients; PLAM-experienced patients; SLAM experienced HBeAg™ patients; 9[15,21-23].

Alafenamid tenofowiru (TAF) prolek dwufosforanu tenofowiru,
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ZakaUenie HBV u biorc-w

ANawr -t HBV w 80%, w czasie 2 mies,]i
ADe novo zaka-lUemi e HBV

AZakaUenia HBV u biorc-YdiayNHBc oby od
(+) dawcy w 50 -80% bez profilaktyki

APrzebieg po LTx zaleUy o skuteczne
reinfekcji HBYV, przeUycie por - -wnyw
wNtroby

A HBIG - 10 000 IU w fazie ahepatycznej, codziennie przez
1 tydzie@E nas2inmine®i Nae akly lutr zy
miano anty -HBs > 100 IU/L + entekawir lub tenofowir -
przewlekle



HCV po transplantacji nerki
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Wprowadzenie | ek-w DAA dramatyczni e
zakaUonych HCV

|dentification of a ‘non-A non-B’ hepatitis

|dentification of HCV The DAA revolution Pan-genomic era

p

1984 1989 1991 1998 2011 2013 2014 2015 2016 2017 2018 HCV

elimination?

N 1PN and RBY | [ Pegirn |1} (N |ERMD| | (EXS| | MXSOF EBR{GZR
! andRBV || | [ |
O i CC I SOF SOIFVEL]vOX
The IEN era | (with PEG-IFN) .
"""" OBV{PTV/r NG
Early era of DAAs

B NS5 inhibitors Polymerase inhibitors [lll Protease inhibitors

Leczeni e I mmunosupresyjne nie zmni e
DAA, interakcja IS z DAA sN akcept o



Leki DAA

Inhibitory NS3 (proteazy) glekaprewir(GLE)
grazoprewir(GZR)
parytaprewir (PTV)

woksylaprewir (VOX)

inhibitory N $B| dazabuwir(DSV)
: sofosbuwir(SOF)
(polimerazy)

inhibitory NSSA daklataswir(DCV)
elbaswir(EBR)

ledipaswir(LDV)
ombitaswir (OBV)
ibrentaswir (P1B)

welpataswir (VEL)

Preparaty | O 2 8(8LESIB,SOF/VEL/VOXSOF/VELSOF/LDV, |
EBR/GZR, OBV/IPTVIr), 1 I LISgy ¥ Na1 dzi SOl y21 6
w eliminacjiHCV
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skuteczna po Tx mimo leczenia immunosupresyjnego.
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Ludzkie wirusy polyoma

1. J.C. polyomavirus (JCPyV) Padgett et al. 1971
2. B.K. polyomavirus (BKPyV) Gardner et al. 1971
3. Karolinska Institute polyomavirus (KIPyV) Allander et al. 2007
4. Washington University polyomavirus (WUPyYV) Gaynor et al. 2007
5. Merkel cell polyomavirus (MCPyV) Feng et al. 2008
6. Trichodysplasia spinulosa -associated polyomavirus (TSPyV) van der Meijden
2010
7. Human polyomavirus 6 (HPyV6) Schowalter et al. 2010
8. Human polyomavirus 7 (HPyV7) Schowalter et al. 2010
9. Human polyomavirus 9 (HPyV9) Scuda et al. 2011
10. Malawi polyomavirus (MWPyYV) Siebrasse et al. 2012
11. Saint Louis polyomavirus (STLPyV) Lim et al. 2013
12.HPyV12 Korup S et al. 2013

European perspective on human polyomavirus infection, replication and

disease in solid organ transplantation

H. H. Hirsch"l, M. Babela, P. Cﬂmali", . Frimﬂns, F. Ginevr‘i", A jardine,, [ Laur_enschlagers, . Legendreg, K. Hidc\redt'u,
P. Munoz'"'2, P. Randhawa'?, €. H. Rinaldo'*'%, A. Wieszek'® on behalf of the ESCMID Study Group of Infection in
Compromised Hosts (ESGICH)



The Second International Consensus Guidelines
on the Management of BK Polyomavirus in

Kidney Transplantation

Camille N. Kotton, MD,! Nassim Kamar, MD, PhD,? David Wojciechowski, MD,® Michael Eder, MD,*
Helmut Hopfer, MD,® Parmjeet Randhawa, MD,® Martina Sester, PhD,” Patrizia Comoli, MD,®

Helio Tedesco Silva, MD, PhD,® Greg Knoll, MD,'® Daniel C. Brennan, MD,!! Jennifer Trofe-Clark, PharmD, %13
Lars Pape, MD, PhD, David Axelrod, MD, MBA,® Bryce Kiberd, MD, '©

Germaine Wong, MBBS, MMed, PhD, "' and Hans H. Hirsch, MD?°2': on behalf of The Transplantation
Society International BK Polyomavirus Consensus Group™

Abstract. BK polyomavirus (BKPyV) remains a significant challenge after kidney transplantation. International experts
reviewed current evidence and updated recommendations according to Grading of Recommendations, Assessment,
Development, and Evaluations (GRADE). Risk factors for BKPyV-DNAemia and biopsy-proven BKPyV-nephropathy include
recipient older age, male sex, donor BKPyV-viruria, BKPyW-seropositive donor/-seronegative recipient, tacrolimus, acute
rejection, and higher steroid exposure. To facilitate early intervention with limited allograft damage, all kidney transplant recipi-
ents should be screened monthly for plasma BKPyWV-DNAemia loads until month 9, then every 3 mo until 2 y posttransplant
(3 y for children). In resource-limited settings, urine cytology screening at similar time points can exclude BKPyV-nephropathy,
and testing for plasma BKPyV-DNAemia when decoy cells are detectable. For patients with BKPyW-DNAemia loads persisting
=1000 copies/mL, or exceeding 10000 copies/mL (or equivalent), or with biopsy-proven BKPyV-nephropathy, immunosup-
pression should be reduced according to predefined steps targeting antiproliferative drugs, calcineurin inhibitors, or both. In
adults without graft dysfunction, kidney allograft biopsy is not required unless the immunological risk is high. For children with
persisting BKPyV-DNAemia, allograft biopsy may be considered even without graft dysfunction. Allograft biopsies should be
interpreted in the context of all clinical and laboratory findings, including plasma BKPyV-DNAemia. Immunohistochemistry
is preferred for diagnosing biopsy-proven BKPyW-nephropathy. Routine screening using the proposed strategies is cost-
effective, improves clinical outcomes and quality of life. Kidney retransplantation subsequent to BKPyV-nephropathy is fea-
sible in otherwise eligible recipients if BKPyW-DMNAemia is undetectable; routine graft nephrectomy is not recommended.
Current studies do not support the usage of leflunomide, cidofovir, guinolones, or IVIGs. Patients considered for experimental
treatments (antivirals, vaccines, neutralizing antibodies, and adoptive T cells) should be enrolled in clinical trials.

(Transplantation 2024;00: 00-00). Y,




Wirusy Polyoma

Polyomavirus |
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Transplant factors
Dosage of Immunosuppressant
Tacrolimus
Intra-patient variability
Thymoglobulin
High dose steroid
Rejection episodes
HLA mismatch
Blood type incompatibility
Long ischemic time
Delayed allograft function
Ureteral stent use

NEBKRWI T F1FdSyAl

Donor factors
Old age

Deceased donor
BKPyV serostatus
CMV serostatus

Recipient factors
Old age

Male

African American
Diabetes

Previous transplantation
BKPyV serostatus
CMV serostatus

Increased risk of BKPyV infection and reactivation

72



The Second International Consensus Guidelines on

BK Polyomavirus in Kidney Transplantation

Background
BK polyomavirus (BKPyV) impairs
kidney transplantation outcomes.

)
&

Method
In 2022-2023, 55 experts from all
TTS regions reviewed current

evidence in 6 working groups and
up-dated recommendations using
GRADE.

Kotton CN, Kamar N, Wojciechowskr D, et al. Transplantation.

January 2024
@Transplantirnl

Expect higher rates for older or male recipients,
B donor BKPyV-viruria, tacrolimus, acute rejection
| and treatment, or high steroid exposure.

Y R PRI PR - W o Tl Tyacrey 1 P
\ | y ' Y 117, { J 1 ‘] 7
2] .! | ’ 1' -,‘1 ‘. | I ]

Integrate all climcal virology and pathology data;
add BKPyV -DNAemia if planning graft biopsy

Expect in ch!ldren hlgher rates of BKPyV D+/R
later-onset BKPyV-DNAemia, delayed functional
farlure, hi er dru metabohsm

\

Consrder retransplanr if elrgrble and BKPyV-
DNAemia cleared; if persisting, nephrectomy.

Copyright © 2019 Wolters Kluwer Health, Inc. All rights reserved

Conclusion

Reduce impact of BKPyV-
DNAemia/Nephropathy by
proactive screening &
monitoring, clinically integrated
histopathology evaluation, and
timely reduction of immuno-
suppression after careful
considering individual risks.

Future Directions

Randomized clinical trials
needed to validate novel
molecular and immune
diagnostics, antivirals and
vaccines to prevent and treat
BKPyV-DNAemia/Nephropathy
without causing acute rejection

Transplantatlon “"



Kidney transplantation

Post-transplant screening
plasma BKPyV-DNAsmia

= Monthly until month 9, then
every 3 months until 2 years

or
= If allograft dysfunction
- If bi

opsy
(surveillance or indication)

Kidney allograft biopsy:
» in the context of yes
all clinical, laboratory, B

and virological data, and
prior biopsy findings”

l

yes
n

|
|

@‘

Screening in children

= Continue every 3
months until 3 years

Other opfions

« Urine decoy cells

« BKPyV-DNAuria
>10 million c/mi (or
equival.)

= If positive, follow-up
plasma for BKPyV-
DNAemia

» BKPyV-DNAemia
1,000-10,000 c/mL
(or equival.) twice
>2 weeks apart

or

« BKPyV-DNAemia
>10,000 o/mL (or
equival.) once

P> @
. +
o BKPYVAN - Reduce
/ x4 immunosuppression
(see Tables 6 and 7)
ves
Histology staging:
il Banff (PyVL 1.2.3)
AST-PYVAN (A.B;21C) - =7

Clinical and laboratory
+ Serum creatinine

If rejection therapy or (re-)
increasing immunocsuppression:
Consider monthly screening for
BKPyV-DiNAemia for 3 months

[
BKPyVAN




t 280t LI2Z PWHAM S &

AbAS an 230t LIS a1dziSOT yS YSOBKREY LINRPFAE I {081
AbAS TFESOIF aAit 21 yBKByMisyrowicy dandy Sookys OA I O | y i @

Al SO aAt Y2YBKRBWRERYOS 2HRNHEAX/ wO O2 YASEA
d YAS&AtOe F ylradtLyAsS 02 o YAS&ANOS R 2 H N
0> GANBYAI LISl gAl axty L2 dzZJbéegAsS c ’

Uy X«

A Redukcja immunosupresji w przypadkach narastania wiremii.
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Redukcja immunosupresji

Redukcja immunosupresiji stopniowa o0 Zf% (bez procesu ostrego odrzucania):

Poziomtakrolimusu< 6ng/ mL,

Poziomcyklosporyny<150ng/ mL

51 61 A aaC ylIfSdé& I NBRdAzZ1 2618 R2 L}R0O2g8
Poziomysyrolimusu<6ng/ mL

51 ¢1F D{ yAS g&dall yAd mMn YIAKROD

hTyIFEOT 6 6ANBYAL O2 H 0(G83I2RYASST a0t oSYAS | NBI
W wybranych przypadkach redukcjgkrolimusu <3 ng/mLi cyklosporyny <100 ng/mL

WST tA OFRdzyS1 6ANX¥zal yAS dzZf STl 20YyA0SYAdz
520efyS L+=LD

76
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Welcome to the BK Galaxy

BKPyV causes reno-urinary signature diseases - BKPyVAN, BKPyVHC and BKPyVUC
Disease depends on host, transplant modalities and altered immunity
BKPyV antivirals with proven clinical efficacy are lacking

Immune reconstitution is key to lasting interventions and works in 80%-95%

— Preemptive better than therapeutic, limited role of risk-stratified — prophylactic?
BKPyV-DNAemia can serve as biomarker for kidney allograft involvement

— Informs screening, monitoring and response in kidney transplant patients

— Clinical diagnosis (probable, presumptive, and biopsy-proven BKPyV-nephropathy, for high-risk or cause)
Further results on antivirals & immune effectors to be expected

— Neutralizing (Monoclonal) antibody therapy

— Virus-specific T-cells?

— Antivirals compounds?

— Vaccine development?

Do actively engage — update local SOP, enrol patients in clinical trials !

Hirsch HH, Kotton CN (2024 A hitchhiker's guide fo the BX Galaxy
Transpl int 2024, in press. dox 10,3389 2024 13873




PML (Progressive Multifocal Leukoencephalopathy
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rozpoznania.

Leczenie redukcja lub odstawienie IS. Mirtazapine, mefloquine, cidofovir. Terapie
1 2 Y5 NJJI2¥sBecyficzne limfocyty T, IVIG.



Wirus brodawczaka ludzkiego HPV

AY2Ys5 Nl A R20St26SY ylov02ySl aisN
art uefl12 6 NyOYyAOdz2NOeOK ait |

Table 2: Clinical manifestations of HPWV

Premalignant/
Localization Eenign Malignant

Skin Cutaneous warts Potential role in
squamous cell
carcinorma of the
skin

Anogenital Anogenital warts CIM, cervical cancer,
AlN, anal cancer,
vidlvar and penile
carcinorma

Respiratory tract Respiratory Mo clearly

papillomatosis established link to
malignant
respiratory
neoplasm

Head and neck Mone established Squamous cell
carcinoma of
head and neck

(/)>E'D'5



Wirus brodawczaka ludzkiego (HPV)

ASzczepionkdiwalentna skierowane jest przeciwko szczepotdPV16 HPV18
odpowiedzialnym za raka szyjki macj®zczepionkazterowalentnadodatkowo
przeciwko szczeponHPVa HPV11pdpowiedzialnym za90%brodawek anc
genitalnych.

Alrzy dawki szczepionki antPVi £ SOl yS an dz 24506 LIOOA Ytalase
20l S1dz2TXxOe OK VY I

A 0A2NDs 6 LINI Sal Ol SLIs gztefowafersraB K& 0 2SBHB RB & DA S LI
lt+ T 6ANRTFYS &an x OK2NRo2g21 OAN LR

ElryS 2 &a1dziSOT yRREAODAARDOSESAARYEYANREBSNRE2Y S
BdzdS RI g1 A A YdzesyesZamidhd @oe A

T gANRDTIYS an 1 20yAd2YN AYYdzy23aSyy21 OANO®

A ST 613ttt Rdz yII a1 Ol SLIASYAlIS YOUO2RS {120AS0e& Lk
badaniom ginekologicznym.

A Szczepionka-9valentna zawiera: antygeny HPV: 6, 11, 16, 18, 31, 33, 45, 52, 58
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SOT

Common Fungal Pathogens

Candidiasis

Candida albicans
Candida glabrata
Candida parapsilosis
Candida krusei

*® o o 0

Aspergillosis
« Aspergillus fumigatus 1§
» Aspergillus flavus
* Aspergillus niger I
s Aspergillus terreus

Other mold infections

* Mucorales e 9

* Fusarium spp. =, %
Cryptoccocosis &

 Cryptococcus neoformans " @

* Cryptococcus gattii

PCP "

* Pneumocystis jirovecii .

\)1

Post-Transplant IFls

HSCT

Common Fungal Pathogens

3 NJ

Aspergillosis
* Aspergillus fumigatus
* Aspergillus terreus
* Aspergillus niger
* Aspergillus flavus

hd
)/

Mucormycosis ® 0
e Rhizopus spp.

e Mucor spp.
* Rhizomucor spp.

Other mold infections
® Fusarium spp.
* Scedosporium spp.

Candidiasis
* Candida glabrata
* Candida albicans
* (Candida parapsilosis
* Candida tropicalis

©

PCP Q‘
* Pneumocystis jirovecii .

\\



ZakaUenia grzybi

Acandida :
A albicans
A glabrata, krusel, parapsilosis, lusitaniae

A Aspergillus species
A Cryptococcus neoformans
A Pneumoaocistis jiroveci

A Sporadycznie: Mucor spp , Fusarium spp
Penicillium spp
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Antifungal
prophylaxis

Antimicrobial drugs

Treatment-related factors

Immunosuppression

Biological factors

Lymphopenia
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@ Iron overload

M Genetic polymorphisms

Immunosuppressive drugs
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12 month Cl and most common
TOM of IFls in SOT recipients

LuTX

Aspergillosis

NTX

Candlicdliasis 'P

Prop hylaxis

iflosis ;‘

idiasis

hylaxis

Aspergtﬂos:s

Candidiasis /9

| Proph ylaxis® )

o

FIGURE 1 Summary of IFl prevalence and timing when those fungal infections normally occur as well as prophylaxis recommendations for
selected organ transplantations and fungal pathogens.

Prophylaxis

rAsperg:’ﬂasis ? d

Candidiasis j’

#J '
|

3-11%
[Targeted.-’unwersal prophylaxis 4-6m ]
1
q 1-4% )
| 1-2% }
J
—
[ 1-9% ]
( 5-6% |
1 2 3 Fa 5 6 7 B8 9 10 11
- - - - - - - - - = - &

Transpl Infect Dis. 2022;24:¢13855.
https:/doi.org/10.1111/tid.13855



A2 NDe

Pa

LINI S
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Endemic fungi

Fig. 1. Timing of IFls following SOT.
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Methods: We conducted a population-based cohort study using linked administra-
tive healthcare databases from Ontario, Canada, to determine the incidence rate; 1-,
5-, and 10-year cumulative probabilities of IFI; and post-IFI all-cause mortality in SOT
recipients from 2002 to 2016. We also determined post-IFl, death-censored renal
allograft failure.

Results: We included 9326 SOT recipients (median follow-up: 5.35 years). Overall,
the incidence of IFI was 8.3 per 1000 person-vears. The 1-year cumulative probability

of IFl was 7.4% for lung, 5.4% for heart, 1.8% for liver, 1.2% for kidney-pancreas, and
1.1% for kidney-only allograft recipients. Lung transplant recipients had the highest

incidence rate and 10-year probability of IFl: 43.0 per 1000 person-years and 26.4%,
respectively. The 1-year all-cause mortality rate after IFl was 34.3%. IF| significantly
increased the risk of mortality in SOT recipients over the entire follow-up period
(hazard ratio: 6.50, 95% Cl: 5.69-7.42). The 1-year probability of death-censored renal
allograft failure after IFl was 9.8%.

Conclusion: Long-term cumulative probability of IFI varies widely among SOT re-
cipients. Lung transplantation was associated with the highest incidence of IFl with

considerable 1-year all-cause mortality.

Epidemiologia

Receiveqt 12 September 2019 | Revised: 6 December 2019 | Accepted: 12 January 2000 l,
Check for

DO 101111/5d.13250 updates
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Incidence and outcomes of invasive fungal infection among
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Sarah E.Bota® | Shahid Husain® | Danielle M. Nash'* | J. Michael Paterson®*®



TABLE 3 Type of Invasive Fungal Infection (IFI)

Type of [FI

Invasive candidiasis
Invasive aspergillosis
Pneumocystosis
Invasive cryptococcosis
Mucormycosis

Invasive blastomycosis
Invasive histoplasmosis

Other invasive fungal infections

The denominator includes all diagnoses of IFI (n = 467); where multiple

appeared on the same discharge abstract, all were counted.

N (%)°

183(39.2
159(34.0)
52(11)
17(3.6)
11(24)
8(L7)
7{L5)
30(6.4)

Follow-up Time
(Years)

One

Five

Ten

Type of organ
transplantation

All SOTs

Heart

Kidney
Kidney-pancreas
Liver

Lung
Multiorgan

All SOTs

Heart

Kidney
Kidney-pancreas
Liver

Lung
Multiorgan

All SOTs

Heart

Kidney
Kidney-pancreas
Liver

Lung

Multiorgan

Cumulative probability
(5% Confidence interval)

2.1% (1.8%-2.4%)
5.49% (3.6%-8.1%)
1.1% (0.9%-1.4%)
<2.0%*

1.8% (1.3%-2.5%)
7.4% (5.8%-9.4%)
<15.0%*

4.5% (4.1%-5.0%)
6.4% (4.3%-2.4%)
2.7% (2.3%-3.2%)
2.49% (1.2%-5.1%)
2.99% (2.2%-3.9%)
20.1% (17.3%6-23.4%)
20.3% (8.6%-43.6%)

7.1% (6.4%-7.8%)
10.3% (6.9%-15.3%)
5.0% (4.3%-5.9%)
4.8% (2.4%-9.5%)
5.0% (3.8%-6.6%)
26.4% (22.4%-30.9%)
20.3% (8.6%-43.6%)
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40
Heart
Kidney
35S | ———— Kidney-pancreas
Liver
Lung

30 Mutti-organs l

15 -

Cumulative probability (%)

10 —
S - é
0- T T T T T T T T T T T T T T T T
0 1 2 3 4 5 5] 7 8 9 10 11 12 13 14 15
Time from transplant (years)
FPatients-at-Risk
Heart 453 378 281 220
Kidney 5685 5479 4271 3281
Kidney-pancreas 333 323 244 194
Liver 1869 1676 1238 950
Lung S42 754 458 299
Multi-organs 44 36 17 11

FIGURE 3 Cumulative probability of IFl in recipients of different organ allografts
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Cznst oSl l nwazyj] ny

Przeszczepiany CmmsgtzdN3lI ( %) Patogen
Serce 3-21 Aspergillus 70 -90%
WNt r oba 4-42 Candida 35-91%
Aspergillus 9 -34%
Pguco, Serce|/ pguclo-44 Candida 43 -72%
Aspergillus 20 -50%
Trzustka 6-38 Candida 97 -100%
Nerka 1-14 Candida 50 -80%

Aspergillus 7 -19%

Jelito cienkie 40-59 Candida 90%




Inwazyjna grzybica - kryteria rozpoznania

ABadanie mikroskopowe sterylnego mat

AWy krycie grzyb-w, zarodnik-w w ba
histopatologicznym, cytologicznym, preparacie

bezpoSrednim materi agu pobranego
biopsji z normalnie sterylnego miejsca

ACzfisto biopsja jest niempdihie wa, u
wyklucza IFI

ADodatnia hodowla materiagu pobr ane
h) z normalnie sterylnego miej sca
obrazowe nieprawidgowoSci

A Candida -fungemia 50%, Aspergillus -nigdy
AKontaminacja, kolonizacja, dgdugi c:



Diagnostyka nie oparta na hodowli

Mannan- polischardowy komponent b gorkyom-r Kowe |
Candida uwalniany w czasie IFI. Test
antygen/ pr zCamidaw €z a g 8%5100% Candida
albicans , 40-50% Candida crusei .

Galaktomannan -GM-EIA polisacharyd b gorkyom- r k owe |
Aspergillus Uwalniany podczas IFI obecny w surowicy,
BAL, p g y nON8. Rozpoznanie 5-8 dni wczeSni.ej sze
Cz u g 030-b6%. PPV-26-53%, NPV-95-98%. Fa§gszywi e
dodatnie  wyniki : antybiotyki  (piperacillin /tazobactam ,
amoxicillin -clavulanate ), dializa, inne infekcje grzybicze .
Fags zywemre wyniki- leczenie przeciwgrzybicze,
niski g adungezigba. Pr - brgonitorowania poprzez
seryjne oznaczenia

D-arabinitol - metabolit Candida.



Diagnostyka

A 1-3bD glukan - polischardowy k o mp onen't bgony Kkom-rKk
grzyb-w w tym Candind Blucor | @ngomaecuasi)l | us (
uwalniany do krwi w czasie IFIl. Diagnoza 05 -10 dni wczeSni e
W por-wnaniu z hodo80 ¥, <Lwoije®d SI5 0860
NPV-98,6%, PPV-8 3 , 6 %. Fagszywie dodatnie wyn
celulozy, antybiotyki beta -laktamowe, bawe{gni ane bandaUeé
Znal azg zast os owa nRhneumaeystisi igogenio st y c e

A Antygeny Cryptococcus -w s ur owi cy - LAY latexgaggtutination ), EIA,

LFA (lateral flow assay).

AKr NUNce pr zbeicarwcyi anjoag N ni e produkowal przeci

iInfekcjach

A Kwasy nukleinowe -RTPCR-czugoSli i swoistoSi 90%, brak
trudnoSci w r-Unicowaniu kolonizacji i | FI,



Problemy diagnostyki IF

A Niecharakterystyczny przebieg kliniczny, objawy
swoiste nieobecne

AW badaniach obrazowych nieobecne swoiste zmiany
A.A2LJa2F RAF3Iy230e01 vyl OItai
AhINFYYAOI 2yl R2a0Gt LIy21 6 R 2
AbAST I R2gtf Il 200l OI dz621 A

o/

0 a



Wczesne rozpoznanie IFI |
wdroUeni e terapiliil wart
rokowanie



Leki przeciwgrzybicze
Polieny
2ADIFYAS 1T SNH2aUSNRXISIY % ORYRERRYE RN S
ANl e0205201 S
A AmfoterycynaB (Fungisorn ¢ dezoksycholaramfoterycyny-konwencjonalna
A IposomalnacAmBisome
Akoloidalna- Amphocll
A<ompleks lipidowycAbelcet
Aszerokie spektrum przeciwgrzybicze
AL AOTYS RIAFOFYALF YyASLEONDREYSY
Ay&TNRG21a801y2l s
Azaburzenia elektrolitowe, kwasica
Azaburzenia rytmu serca




Leki przeciwgrzybicze

Azole - grzybostatyczne

Hamowani e syntezy ergoste
uszkodzeni e struktury I

Uwaga-interakcja z lekami immunosupresyjnymi
Poza intrakonazolem dobra penetracja do OUN

A Flukonazol - Candida, Cryptococcus ni e d z iCalgbaatan @.crusei . W 90% wydalany
Z moczem

A Itrakonazol - Candida i Aspergillus, niedostatecznie penetruje do CUN, Przy postaci
d o Uy I- kumylacja cyklodekstryny , w kt -rej jJjest rozpuszczon
leku przy klirensie kreatyniny < 30 ml/min

AWorykonazoI - Candida (statyczny), Aspergillus ( gr z y b o bCryptocacgus ,
A Posaconazol - Candida, Aspergillus , Cryptococcus
A Isavuconazol Invasivemucormycosis

o | b §-Oderyetylzg m- r k o w
u ' r k

r u
funkcji bgony kom:



Leki przeciwgrzybicze

Echinokandyny

Hamowanie syntazy 1,3 b-D-glukanu -
skgadni ka Sciany kom-r kowe

ACaspofungin -Candida, Aspergillus
AAnidulafungina
AMikafungina



Profilaktyka zakaUeE

bAS YI a0l YRl NRs ¢
Profilaktyka uniwersalna nie jest stosowana
VINFaaglka2anol 2L2NYy21 6
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Pl eSni e

Aspergillus -Sr odowi sko -waguehbhiaegni j Ncych szczNt
roSlinnych, w wodzi e, wytwarza zarodni ki

ni ekorzystnych warunk - w, wszechobecne w S
warunkach szpitalnych

Gatwo kolonizuje bgony Sluzowe g-rnych dr -

SpoSr-d ponad 300 szczep-w Aspergil |l us naj
pr zes zc z eAfumgatuss ANflavus i A.niger

A.fumigatus i Aflavus sN przyczynN 90% infekcji grzyt
Wrota zakaUenia: ukgad oddechowy, p.pokarn
sii na wszystkie narzNdy: wNtroba, m-zg, r
p.pokar mowy, stawy, koSci: zapalenie tchamw
zapalenie ucha, zatok, gagki ocznej, zakal
rozsiana

Uog: -1l ni ona asayesrogkial |Sorriaert el92%0 SI do 65 %
Leczenie: worykonazol, terapia skojarzona worykonazol+amfoterycyna lub
worykonazol+echinkandyna



A4

S5NROROLI | A

ARozw-j zakaUenia jest zwykle poprzedzony
przewodu pokarmowego
Postacie kIl i n Candidaepowieszkhawha, Ggraniczone
zapalenie sk-ry i bgon Sl uzegwyrcdhg o(wnaa,j ¢ z i S

zapalenie przegyku oraz zapalenie pochwy
|l nwazyjna uegelmneona sifn drogN naczy @& krw
A Posocznica 1 cewniki iv

Ropi e w | amil@morch trzzatks z n e |

AZakaDenia uk g a d-bioreyoerke o we g o

A Bi or cy -zegpaleci@tchawiczo -oskrzelowe

AObecnoSl' Candida w drzewie oskrzel owym ni e ¢

Leczenie; flukonazol (jedyny przechodzi do moczu), itrakonazol,
echinokandyny



12-:

Infection—inva-
sive candidiasis

Candidemia
and invasive
candidiasis

Oropharyngeal
mild
moderate

Esophageal

Urinary tract
infection

Endovascular
infection

Implantable
cardiac device
infection

Empiric therapy
for suspected
IC in the ICU
(presence of
persistent
fever, Candida
colonization
and other risk
factors for I1C)

Therapy

Initial

Echinocandin
(Caspofungin 70 mg
loading dose then 50 mg
IV daily; Micafungin
100 mg IV daily; or
Anidulafungin 200 mg
loading dose then
100 mg IV daily)

Clotrimazole troche
10 mg X5/d
Fluconazole 400 mg X1 d
then 200 mg daily po

Fluconazole 200-400 mg
po or IV daily

Fluconazole refractory—
Itraconazole solution
200 mg daily po or
voriconazole 3 mg/kg
qlz2h po or IV daily

Fluconazole suscepti-
ble—fluconazole 200 mg
po daily

L-AmB 3-5 mg/kg IV daily
L-AmB 3-5 mg/kg IV daily

Echinocandin
(Caspofungin 70 mg
loading dose the 50 mg
IV daily; micafungin
100 mg IV daily; or anid-
ulafungin 200 mg load-
ing dose then 100 mg IV
daily) if hemodynami-
cally unstable

Alternative

Fluconazole 12 mg/kg loading dose and
then 6 mg/kg IV/PO daily if clinically
stable and unlikely to have fluconazole
resistance

Nystatin 500,000 units qid

ltraconazole solution 200 mg daily po or
posaconazole suspension 400 mg BID
po X3 d then 400 mg daily

Echinocandin (Caspofungin 70 mg load-
ing dose the 50 mg IV daily; Micafungin
150 mg IV daily; or Anidulafungin
200 mg IV daily)

AmB 0.3-0.6 mg/kg IV perd

High dose echinocandin (Caspofungin
150 mg, micafungin 150 mg or anidu-
lafungin 200 mg IV daily)

High dose echinocandin (Caspofungin
150 mg, micafungin 150 mg or anidu-
lafungin 200 mg IV daily)

Fluconazole 12 mg/kg locading dose |V
then 6 mg/kg daily if not colonized
with fluconazole-resistant strain and
hemodynamically stable

TABLE 2 Recommendations for therapy of common manifestations of candidemia and invasive candidiasis in solid organ transplant
recipients

Comments

For candidemia duration of therapy is 14 d after
negative blood cultures

For invasive candidiasis duration of therapy may be
for at least 2 wk and potentially longer until resolu-
tion of signs and symptoms

Transition of echinocandin to oral fluconazole (after
5-7 d) if stable, clearance of blood stream and flu-
conazole susceptible

Duration of therapy 14 d
Duration up to 28 d

Duration of therapy 14-21 d

Duration of therapy 14 d for symptomatic infection

Therapy duration for AmB 1-7 d

For asymptomatic candiduria at time of stent removwval
up to 7 d

Prolonged duration (for 6 wk after valve replace-
ment) or chronic suppressive therapy

For 4 wk after device removal and if not removed
chronic suppressive therapy

Can de-escalate therapy to fluconazole if strain
susceptible

Duration of therapy for up to 2 wk



ZakaUenie Cryptococcus
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ZakaUeni e

Cryptococcus

3% grzybic i nwazyjnych u bio
SmiertelnoSi do 40%

|l nfekcja rozwija sin w p-¥ny
transplantacji, Srednio 1.6

| okali zacja to centralny ukg
przypadkawpl eni e open m-zgow
rdzeni owych. Opl sywane | est

Kryptokokoza sk-ry I t kanek

_eczenie-amf ot erycyna B, nastnpni
orzez6-12 mi esi ncy




Leczenie kryptokokozy

Induction Duration

CNS disease, disseminated disease, or moderate-to-severe pulmonary disease

Preferred therapy

Liposomal amphotericin B 3-4 mg/kg/d or amphotericin B lipid Minimum of 2 wk
complex 5 mg/kg/d plus 5-flucytosine 100 mg/kg/d?
Alternative therapy
Liposomal amphotericin B 3-4 mg/kg/d or amphotericin B lipid Minimum of 4-6 wk

complex 5 mg/kg/d

Consolidation

Fluconazole 400-800 mg/d 8 wk
Maintenance
Fluconazole 200-400 mg/d Minimum of
6-12 mo

Pulmonary disease
Asymptomatic or mild-to-moderate disease”
Fluconazole 400 mg/d 6-12 mo
Severe pulmonary disease, or azole use not an option

120 Same as for CNS disease



Pneumocystoza

Pnumocystis jiroveci u bi orc-w nie otrzymuj Ncych
10% wywoguje zapalenie pguc w ci Ngu
transplantacii
’or Nczka, dusznoSI, suchy kaszel, zn
zapal eni e pguc, hipoksemia nieadekw

przedmiotowego i obrazu rtg.
A Diagnostyka trudna
iBALobecnoSlI PCP w mikroskopie fluoro
i (11 3)-b-D-glucan w surowicy
iPCR-trudnoSci w r-Unicowaniu czistej
ZzakaUeni a
A eczenie i profilaktyka: trimetoprim /sulfametaksazol
A eczenie drugiego rzutu: pentamidyna , echinokandyna



Objawy PCP

TABLE 2 Signs and symptoms of Pneumocystis pneumonia

Sign or Symptom of PJP Incidence

Fever 81%-87%
Dyspnea 66%-68%
Cough 71%-81%
Chest pain 23%-24%
Abnormal lung auscultation on examination 30%-34%
Abnormal chest radiography 92%-96%

Hypoxemia 78%-91%



Pneumocystoza

e Trimethoprim-sulfamethoxazole (TMP-SMX) is the first-line thera-
peutic agent and drug of choice for documented PJP (strong, high).

e Alternative agents are less effective and include intravenous
pentamidine isethionate, atovaquone, primaquine and clindamy-
cin (strong, high).

e Pentamidine therapy may cause pancreatitis, hypo- and hyper-
glycemia, and electrolyte disturbances and should generally be
avoided in pancreas recipients (strong, moderate).

e Adjunctive corticosteroids are best administered within 72 hours
of presentation in the setting of hypoxia (pAO, < 70 mm Hg)
(strong, low).

e The duration of antimicrobial therapy should be at least 14 days;

longer courses are often required (strong, low).

Trimethoprim-sulfamethoxa- ~ Adults/Adolescents: 15-20 mg/kg/day of the TMP component ~ TMP-SMX remains the drug of choice;
z0le (TMP-SMX) given [V in divided doses every 6-8 h; lower doses may be most effective systemic therapy for PJP.
sufficient. In milder disease, two double-strength tabletscan ~ Correct for renal function and maintain
be given po tid hydration. May consider adjunctive corti-



Profilaktyka PCP

TABLE 5 Specific prophylactic agents for prevention of Pneumocystis

Agents

Trimethoprim-sulfamethoxazole
(TMP-SMX, cotrimoxazole)

Dapsone

Atovaquone

Pentamidine

Clindamycin and pyrimethamine
(not studied adequately in chil-
dren to recommend)

Dosing

Adults/Adolescents: Can be given as either 80 mg
TMP/400 mg SMX (single strength) or 160 mg

TMP/800 mg SMX (double strength) po (double strength)
either daily or three times weekly

Children: trimethoprim, 5-10 mg/kg and sulfamethoxa-
zole, 25-50 mg/kg orally (max dose 320 mg TMP and
1600 mg SMX) given once daily 7 d a week or daily dose
divided and given twice daily twice or three times weekly

Adults/Adolescents 50-100 mg po qd
Children: 2 mg/kg (max 100 mg), orally, once daily or
4 mg/kg (max 200 mg), orally, every week

Adults/Adolescents 1500 orally, daily

Children:

1-3 mo and 24 mo-12 y: 30-40 mg/kg (max 1500 mg),
orally, daily

4-24 mo: 45 mg/kg (maximum 1500 mg), orally, daily

All ages: 300 mg administered through aerosolized nebu-
lizer q 3-4 wk

Up to 300 mg of clindamycin po qd with 15 mg of py-
rimethamine po qd (some clinicians have administered
this regimen 3 times weekly instead of daily)

Comments

TMP-SMX remains the drug of choice for PJP
prophylaxis.®’
(strong recommendation, high evidence).

Dapsone is a second-line agent for prophy-
laxis in HIV-infected patien'cs.105 The
hematologic side effects of dapsone under-
appreciated in SOT.>®
(weak recommendation, low evidence).

In patients with HIV intolerant of TMP-SMX,
atovaquone was equal to dapsone in pre-
venting PJP.1°® Data in SOT recipients show
it well-tolerated.®! Failures of atovaquone
reported at doses of 1000 mg or less
daily.51:107
(strong recommendation, moderate
evidence).

Aerosolized pentamidine administration

requires experienced personnel with nebu-
lizer for droplets 1-3 . Side effects include
cough and bronchospasm. Higher incidence
of breakthrough infection compared with
TMP-SMX and dapsone.

(strong recommendation, moderate
evidence).

Prophylaxis somewhat efficacious in patients

with AIDS, though clearly less effective
than TMP-SMX or dapsone (:omparitors.108
Failure rate also higher than for aerosolized
pentamidine. Gastrointestinal intolerance
may be limiting.

(weak recommendation, low evidence).



Bl 1 FOSYAl o6F10SNEBaY S
wBgANT FyS 1T 11

OASIASY 2LISN)} Oéda2yeYA LR
w1 g0l e t21F€tAll |

o)= T gART FyYyLE T LI
rany
Bakterie gram{), Gram(+), beztlenowce
AvgANT FyS 1T LINJI SRUOdzI 2nON aAt K2 &L
AvgANT FyS 1T AYYdzy2adzLINBaan o[ AadSNR
At 51 yS 1 tnhbytdsofatzeniu
Problemy:

A MDR (oporne na 2 z 3 grup: fluorochinolony, bd&ktamowe,

aminoglikozydy) bakterie 6, PR(Pan Resistant) bakterie
Aaw{! T +zL{!'Z zw{! 3INRBY126ASO 1020A4al

Ol tT1 OA282% 2LRNyeée yI g¢glyl2yeoeyt
AVREOYISNRO200dza 2L NYyeé yI glyl2Yeoey



rd

Czas wystNpienia zakaUe@ bakteryjn

<1mi e s poNranaplantacji 6. mi esi Nc po|>6mi e s poNranaplantacii

transplantac;i

zakaUenia przeniegiiida 2 NaLzNd|@A&a aknwipapulaciog - || nej
pochodzNce od biorcy; zakaU ni aj: )
pola operacyjnego, latentnych, akaUlUenibaorcnwewymagjaj Ncych
wewnNtrzbrzuszne, oportﬁn\’st‘f)’c&n%,ﬂa%‘bt@ 0 d N Bntensyfikacii leczenia
Immunosupresyjnego

Gram-dodatnie ziarenkowce Clostridium difficile Streptococcu@neumoniae
w tym MRSA, VRE

: o : Pseudomonaseruginosa Haemophilusinfluenzae
Gram-uiemnep agec z ki
Pseudomonaseruginosa Burkholderia spp Gram-uijemnep agec z kK i

Mycobacteriumtbc Mycobacteriumnon-tbc

Burkholderia spp
Listeria monocytogenes

Clostridium difficile
Nocardiaspp
Legionellaspp
Mycoplasmaspp

Chlamydiaspp




LYF¥FS]102S oF1U0SNE2YS d

bl 20T H&23aPSYyAl dzl OF Rdz Y20l 24532
Al 1t aid2-%so%,dzy
Anm: o6F10SNASYAA dz 6A2NDsg Y¢ 1T gANI
Abl 201 t1 OAS2 ¢ -OANHIA LN GCGANIHZ &8 VKE o
Al Ttado21 0-4meNRU0s 6
A MDRzumi ¢At 1 al 2yS NBIT @12 VI gNRUGdJz
Al YIEE AT IHnoloRdmwZ moook:2 NOs ¢ VvV INJIA ONER/TAG A

ESB# Enterobacteriaceae

A National HealthSafety Network 2014 2 LJ2 NJ/ 2khrbBapeyidmy:
9.5%- Klebsiella sp,1.1% of E. coli, 23.9% ofPseudomonas
aeruginosa



Urinary tract infections in solid organ transplant recipients:
Guidelines from the American Society of Transplantation
Infectious Diseases Community of Practice

Accepted: 12 February 2019

WILEY - Clinical TRANSPLANTATION

TABLE 1 Classification of asymptomatic bacteriuria (AB) and urinary tract Infection (UTI) in renal transplant recipients

Classification Description Laboratory investigations of urine
Asymptomatic bacteriuria No urinary or systemic symptoms of infection »10° CFU/mL uropathogen?®
Acute simple cystitis Dysuria, urinary urgency/frequency, or suprapubic >10 WBC/mm*
pain; but no systemic symptoms and no ureteral >10° CFU/mL uropathogen®
stent/nephrostomy tube/chronic urinary catheter
Acute pyelonephritis/Complicated UTI Fever, chills, malaise, hemodynamic instability, or >10 WBC/mm*
leukocytosis (without other apparent etiology); >10* CFU/mL uropathogenb

flank/allograft pain; or bacteremia with same
organism as in urine

Dysuria, urgency, frequency, suprapubic pain may
or may not be present

Recurrent UT! > 3 UTIs in prior 12-month period As above



TABLE 2 Treatment of asymptomatic bacteriuria and urinary tract infection in transplant recipients

Clinical presentation® Suggested management

Asymptomatic bacteriuria (AB)  Routine treatment of AB is not routinely recommended (see Treatment section). However, if two consecutive
urine samples yield >10° of the same uropathogen in the first two months post-transplant, can consider
treatment for 5-7 days. This practice may have no benefit and may promote antimicrobial resistance; this
practice has not been studied in the early transplant period. Beyond the early transplant period, studies have
been performed and do not support treatment of AB. There is no role for empiric treatment of AB—await
culture susceptibility and select the most narrow-spectrum antibiotic available. Do not treat AB of multi-drug
resistant bacteria,

Simple cystitis” Third-generation oral cephalosporin OR amoxicillin-clavulanate OR ciprofloxacin OR levofloxacin.
Nitrofurantoin is broad-spectrum but is not recommended if CrCl < 40—see text. (Especially if patient recently
receiving TMP-SMX, anticipate uropathogen to be resistant to TMP-SMX. Routine use of fosfomycin is not
recommended; limit fosfomycin to multi-drug resistant cystitis.,) Treatment duration 5-7 days.

Pyelonephritis/Complicated Piperacillin-tazobactam OR cefepime OR carbapenem, +fluoroquinolone. Once culture susceptibility results
UTI-moderate/severe” available, complete 14-21 days of therapy with the most narrow-spectrum antibiotic available.



Recurrent UTI in KT
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No Vesicoureteral reflux - Vesicoureteral reflux
Perform Urodynamic study present
Bladder dysfunction present Outflow obstruction present Consider Surgery or

— Medical management —Surgical management endoscopic injection
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