" HOS

3= AUSTRAL

8° Congreso Argentino de Infectologia Pediatrica
Sociedad Argentina de Pediatria

Terapia preventiva en el paciente con trasplante de
organo solido(TOS)

Dr. Enrique V. Casanueva.
Jefe Seccion Infectologia Infantil
Hospital Universitario Austral

HOSPITAL UNIVERSITARIO

= AUSTRAL

Y

<M

&y




M

-\ e
Ay N\

()

HOSPITAL UNIVERSITARIO

AUSTRAL

1954

1958

1963

1967

e primer trasplante renal entre gemelos univitelinos

* Boston, utilizacion de inmunosupresores en trasplante renal.
La paciente murid a causa de las infecciones provocadas por la
inmunosupresion....

* Guy Alexandre en Lovaina :primer trasplante renal a partir de un
cadaver en situacion de "muerte cerebral" y con corazén latiente.
El receptor falleciéo un mes mas tarde por una septicemia.

e Ciudad del Cabo, Christian Barnard realizo el primer trasplante
cardiaco en el ser humano. Una neumonia bilateral provocara la
muerte del receptor 14 dias mas tarde
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Cuales son las infecciones mas frecuentes de
acuerdo a TOS?

En que infecciones tengo métodos diagndsticos que me permiten
evaluar con precision una infeccién nueva o una reactivacion?

Cual es la evidencia cientifica que existe para la terapia preventiva

Cual es la ventaja de la terapia preventiva?
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Adenovirus

Hepatitis B
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Infeccion
primaria

Reactivacon

Superinfeccion
por serotipo
diferente

Infeccion sintomatica <30 a 90 dias 22% - 60 % de
por CMV postrasplante receptores sin profilaxis

Brady RL, Green K, Frei C, Maxwell P. Oral ganciclovir versus valganciclovir for cytomegalovirus prophylaxis in high-

risk liver transplant recipients. Transpl Infect Dis. 2009; 11(2):106-111.
Sun HY, Wagener MM, Singh N. Prevention of posttransplant cytomegalovirus disease and related outcomes with

valganciclovir: a systematic review. Am J Transplant. 2008; 8(10):2111-2118.
Kullberg-Lindh C, Ascher H, Krantz M, Lindh M. Quantitative analysis of CMV DNA in children the first year after liver

transplantation. Pediatr Transplant. 2003; 7(4):296—-301.
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Riesgo de infeccion CMV en pacientes con TOS
Riesgo intermedio

Alto riesgo

— D+R- D+ R+ L D-R-
r Tratamiento con Tx de rifidn, pancreas, higado
—  Timoglobulina o y corazén
Alentuzumab

— Rechazo agudo

— Micofenolato > 2gr dia

— Corticoides en altas dosis

— Tx de pulmén, cardio-pulmonar e intestino
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CMV Trasplante de érganos soélidos (TOS)

Disminucion
funcion del
injerto

Rechazo CMV Supervivencia
aloinjerto efectos del paciente

directos e
indirectos

Infecciones Neoplasias
oportunistas malignas

Bruminhent J and Razonable RR. Management of cytomegalovirus infection and disease in liver transplant recipients. World J Hepatol. 2014; 6:370-383.
Kotton CN. CMV: Prevention, Diagnosis and Therapy. Am J Transplant. 2013; 13(Suppl 3):24—40. [PubMed: 23347212]

Kotton CN, Kumar D, Caliendo AM, et al. Updated international consensus guidelines on the management of cytomegalovirus in solid-organ
transplantation. Transplantation. 2013; 96:333—-360.
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Estrategias de prevencion de infeccion por citomegalovirus (CMV)
en Trasplante de Organo Solido (TOS)

Profilaxis Administracién de antivirales, durante un periodo
universal en de 3 a 6 meses post trasplante, a todo paciente
receptor con riesgo de desarrollar CMV

Profilaxis Administracion de antivirales, durante un
dirigida o periodo de 3-6 meses sblo en aquellos
selectiva pacientes de alto riesgo.

Administracion de antivirales
En receptor a los pacientes en los que se
Terersie identifica viremia
preventiva

Prevencion de|
CMV en TOS

Profilaxis en donantes
Donante S o
con replicacion viral
Secuenciales Profilaxis universal dos
semanas + PCR CMV
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Terapia preventiva Profilaxis
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impact on viral load and late-onset cytomegalovirusdisease. Transplantation 2005, 79: 85-90
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1 Kotton CN, Kumar D, Caliendo AM, Asberg A, Chou S, Snydman DR, Allen U, Humar A. International tardia CMV
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2 Razonable RR, Brown RA, Humar A, Covington E, Alecock E,

Paya CV. Herpesvirus infections in solid organ transplant patients at high risk of primary cytomegalovirus disease. J Infect Dis 2005, 192: 1331-1339

2 Hodson EM, Jones CA, Webster AC, Strippoli GF, Barclay PG, Kable K, Vimalachandra D, Craig JC. Antiviral medications to prevent cytomegalovirus disease and
early death in recipients of solid-organ transplants: a systematic review of randomised controlled trials. Lancet 2005; 365: 2105-2115

3 Singh N. Late-onset cytomegalovirus disease as a significant complication in solid organ transplant recipients receiving antiviral prophylaxis: a call to heed the
mounting evidence. Clin Infect Dis 2005; 40: 704-708
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ORIGINAL ARTICLE

Retrospeclive Study

Two strategies for prevention of cytomegalovirus infections
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Table 1 Patlent demographics » (%)

flichael Bartels, Udo X Kaisers, Sven Bercker

All Prophylaxis Preemptive P value
(n=128) (n = &60) therapy
o= 66) 100 | N
Age (vr) 54410 52412 56485 004 Prophylaxis
tis Preemptive
Male 90 (70) 12 (70) 48 (71) 1.00 = %
Female 38 (300 18 (30 20 (29 E_’
Weight (kg) 80 + 16 81413 79419 0.52 g 60k 00000 emrmmaeeecemeesiiaiooa 3
SOFA 91+40  88+38 94+43 034 2
APACHETI 142+6.7 133+55 15.0+75 0.13 g.
Lab. MELD at 185£94  188:88 182499 073 B 40 F value = 0.32
Transplantation E Mumber at risk
ChiV-status [},er 0.24 ok 20 60 48 43 43 42
== 19 (17) 5(10) 14 (22}
-f+ 33 (2% 16 (33) 17 (27) &3 45 44 43 40
+ /s 60 (54) 28 (57) 32 (51) or, ) L ) A
+f- Excluded o 3 & g 12
¢fmo
Data are expressed as mean * 5D or o1 (%), Complete ChIV-status was
unavailable for 16 patients, but was known not to be +/-. D/R: Donor/ Figure 1 Survival curve. Mortality did not differ significantly between the
receptor; CMV: Cytomegalovirus; Lab.MELD: Model of end stage liver araups =

disease.
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ORIGINAL ARTICLE

Retrospeclive Study

Two strategies for prevention of cytomegalovirus infections
after liver transplantation
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Table 2 Infection/blood count abnormalities n (%)
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hael Bartels, Udo X Kaisers, Sven Bercker

All
(m = 128)
Re-LTx 17 (13)
Infection 86 (71}
Sepsis 63 (32)
Thrombocytopenia 69 (37)

(PLT < 50 Gpt/L;

=72 h post-LTx
Leukocytopenia 38 (31)
(WBC < 4 Gpt/L;

=72 h post-LTx)

Anaemia 114 (93}
(Het < 30%:;

=72 h post-LTx)

Prophylaxis
{n = &0)

10 (17)
40 (p9)
a0 (32)
32 (35)

15(26)

54 (93)

7110
46 (72)
13 (52)
37 (28)

23 (36)

6l (94)

Preemptive P value
therapy
(n = 68)

031
0.84
1.00
0.86

0.25

1.00

GPT: Giga particles; LTx: Liver transplantation; PLT: Platelet count; WBC:

White blood cells; Het: Haematocrt,

Patients who were treated according to the
preemptive algorithm had a significantly higher rate
risk of therapeutic intervention with ganciclovir [n =
16 (24%) vs n = 3 (5%), P = 0.005].

From these 19 patients 16 patients (84.0%) had
clinical symptoms allegeable by CMV in context of
the viremia [prophylaxis n = 2 (12.5%), preemptive
therapy n = 14 (87.5%)].

Patients who were treated according to the
preemptive algorithm had a significantly higher rate
risk of therapeutic intervention with ganciclovir [n =
16 (23.5%) vs n = 3 (4.9%), P = 0.003)].

WIJG March 28, 2016 | Volume 22|Issue 12|
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Resultados de terapia preventiva para
infeccion por Citomegalovirus en
trasplante hepatico pediatrico

Autores: Malla, |, Selzer E, Uranga M, Avila Diez
M, Cheang Y, Panatteri N, Silva M, Casanueva E

Hospital Universitario Austral

Objetivo: Comparar la evolucion de pacientes
pediatricos receptores de trasplante hepatico
mismatch CMV (R-/D+) vs receptores pre-trasplante
CMV positivos, con terapia preventiva.

Material y métodos: Analisis retrospectivo de
historias clinicas digitales de pacientes
pediatricos con trasplante hepatico en nuestro
hospital en el periodo 12/2007 — 10/2016.

8° Congreso Argentino de Infectologia Pediatrica, BsAs Argentina. Abril 2017
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CMV R-/D+

PCR CMV semanal
1-16 sem post TH

PCR CMV positivos

asintomaticos Sintomaticos

ganciclovir 14 dias ganciclovir 28 dias

Carga Viral CMV mediante PCR en tiempo real con sondas especificas LightCycler Rango
lineal: 200 a 500.000.000 copias / mli

Deteccion de CMV por PCR en tiempo real con sondas especificas LightCycler Limite de
deteccion: 20 copias / reaccion

8° Congreso Argentino de Infectologia Pediatrica, BsAs Argentina. Abril 2017
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Resultados 74 pacientes
23 Varones (31%)

51 Mujeres (69%)

CMV R-/D+ 10 (13,5%) CMV R+ 64 (86,5%)

Inf CMV 80% 8/10

Inf CMV Inf CMV Inf CMV Inf CMV
asintomatica sintomatica asintomatica sintomatica

60% 6/10 20% 2/10 4.5% 3/64 9% 6/64

Mortalidad
1,5% 1/64

8° Congreso Argentino de Infectologia Pediatrica,BsAs Argentina. Abril 2017
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Cytomegalovirus Infection in Pediatric Renal
Transplantation and the Impact of
Chemoprophylaxis With (Val-)Ganciclovir

‘Britta Hocker, MD," Sebastian Zencke,! Kai Krupka,' Alexander Fichtner, MD," Lars Pape, MD, PhD,?

Luca Dello Strologo, MD,® Isabella Guzzo, MD, PhD,? Rezan Topaloglu, MD,* Birgitta Kranz, MD,”

Jens Kénig, MD,” Martin Bald, MD,” Nicholas J. A. Webb, MD, FRCP, FRCPCH,” Aytiil Noyan, MD, PhD,®
Hasan Dursun, MD,2 Stephen Marks, MD,? Fatos Yalcinkaya, MD,'® Florian Thiel, MD,"* Heiko Biling, MD,'?
Martin Pohl, MD,'® Henry Fehrenbach, MD,"* Thomas Bruckner, PhD," and Burkhard Tonshoff, MD, PhD'

The study is a retrospective cohort analysis of data reported to the Cooperative

European Paediatric Renal Transplant Initiative (CERTAIN) Registry (www.certain-
registry.eu)

Transplantation m April 2016 m Volume 100 m Number 4
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FIGURE 1. Transplant function. eGFR during the first 3 years after transplantation in
patients with a complete 3-year data set (n = 156), with (n = 30) and without
CMVreplication (n = 126). Data are depicte as mean * standard error of the mean.
Statistical method: repeated measures analysis of variance. *P < 0.05

Transplantation m April 2016 m Volume 100 m Number 4
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FIGURE 2. Transplant function. eGFR loss 1 year and 3 years after transplantation in
patients with a high (D+/R-) or intermediate (D+/R+) CMV risk, who received antiviral
chemoprophylaxis (light gray bars) or preemptive therapy (dark gray bars). 1-year data:
n = 129 patients (antiviral chemoprophylaxis, n = 82; preemptive therapy, n = 47);
3-year data: n = 87 (antiviral chemoprophylaxis, n = 59; preemptive therapy, n = 28).
Data are depicted as mean + standard error of the mean. Statistical method: Mann-

Whitney rank-sum test.

Transplantation m April 2016 m Volume 100 m Number 4



TABLE 3.
Patient and transplant characteristics of CMV D+/R- and D+/R+ recipients (n = 129)

Prophylaxis cohorl  Preemplive therapy cohort

Characteristics Entire cahort (n = 128 in=82) n=47) P
Ape at traneplantation, y 109 +£56 115+538 98 50 0139
Mals se, 0 () 72 [55.8) &6 {36.1) 26 [35.3) 0.932
White, n (%) 116 B9 T4 (903 42 (@94 0473
Living-refated donation, n (3) 67 (51.9) 37 (45.7) 20 B3.8) 0.041
Cold ischemia time: median (range), h 10 10 - 29) 12 (0-29) 8 (0-26) 0.104
HLA mismatch, n 22+12 22+12 22+14 0.867
CV status, n (%) 0.004

DR 63 48.8) 48 (58.5) 15 31.9)

D+R+ 66 (51.2) 345 32 [B68.1)
Initial immunosuppressive regiman, n (%)

IL-2 receptor antagonist 41 (3.8 19 (23.2) 22 (#5.8) 0.006

Tivymioglobulin 4 @71 aEn 1 2.1) 0629

TAC 78 160.5) 50 (61.0) 28 [59.6) 0876

CSA 51 [@9.5) 230 19 (40.4) 0876

MidF 115 {B9.1) T7{E3.9 38 (B0.9) o022

AZA 10 (7.8) 4(49) 6 (12.8) 0.107

Corticesierids 125 06.9) 78 (35.1) 47 (100.0) 0124
Immunosuppressive score” 143 +54 13850 151 261 0.145
Baseline eGFR, mL/min per 1.73 m® B6.0 =239 798 + 296 96.6 = 35.4 0.008
Mumbier of patients with treated acute rejection episodes. n (%) 32 (24.4) 20 (24.4) 12 (25.5) 0.885
o, patients wih BPAR. 0 (BaE2 FoLo A B —tE-iE 10 213 0.929

. nits with ChMY replcation during the first 30 (23.3) 14 (17.1)

vear after trarsplantation, n(3)

hiad bn Heocher gt 6™

" Difiniend 35 & -
© Wiieen st yesr of tranapkanteon. )
*achding bosdérdine changes Banft 87 9 updae™ ™,

Transplantation m April 2016 m Volume 100 m Number 4



TABLE 4.

Hematological data in CMV D+/BR- and D+/R+ recipients (n = 129) receiving GCV/VGCV chemoprophylaxis or preemptive therapy

Parameter Prophylaxis cohort (n = 82) Preemplive therapy cohor (n = 47) P
Anemia (hemoglobin < 8 g/dL), n (%)
During chemoprophylaxis” 12/82 (14.6%) 4/47 (8.5%) 0.310
Within first year of transplantation 19/82 (23.2%) 8/47 (17.0%) 0.409
‘Leukocytopenia (leukocytes <4000/iL), n (%) [
During chemoprophylaxis® 23/82 (28.0%) 5/47 (10.6%) 0.021
Within first year of transplantation 32/82 (39.0%) 11/47 (23.4%) 0.070
Neutropenia (neutrophils < S R —
During che 8/50 (16.0%) 1/28 (3.6%) 0.099
Within first year tation 11/46 (23.9%) 4/25 (16.0) 0435
Agranulocytosis (granulocytes < 500/
During chemoprophytaxis® 3/50 (6.0%) 0728 (0.0%) 0.186
Within first year of transplantation 5/45 (11.1%) 0/25 (0.0%) 0.084
Thrombocytopenia (thrombocytes < 100/.L), n (%)
During chemoprophylaxis® 2/82 (2.4%) 2147 (4.3%) 0.567
Within first year of transplantation 5/82 (6.1%) 2147 (4.3%) 0.657

*Up %o 100 days after transplantaion in patierts of the preemotive herapy cohort

Transplantation m April 2016 m Volume 100 m Number 4



Risk factors for developing CMV replication

Risk factors OR 95% ClI P

IL-2 receptor antagonist 1.77 0.80-3.92 0.159
TAC vs CSA 0.56 0.26-1.22 0.146
Immunosuppressive score” 0.94 0.78-1.12 0.478
AR before CM\ replieation 0°3% O =118 0.098

V high risk (D+/R-) 9.71 3.62-26.10 <0.001
rophylaxis vs preemptive therapy 0.36 0.12-0.93 0.036

2 As described in Hocker etar
D, donor; R, recipient, defined as both treated and biopsy-proven acute rejection episodes, according
to Banff.?%

Patients receiving antiviral chemoprophylaxis carried a by 64% lower risk of CMV

replication than patients receiving preemptive therapy

Transplantation m April 2016 m Volume 100 m Number 4



Conclusion

Preemptive therapy appears to be equally effective in the prevention of
direct CMV effects.

The association of CMV replication with accelerated loss of renal
transplant function supports the concept that chemoprophylaxis with
VGCV or GCV is superior to preemptive therapy regarding the prevention
of indirect CMV effects.

Transplantation m April 2016 m Volume 100 m Number 4
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The Impact of Donor Viral Replication at Transplant on Recipient
Infections Posttransplant: A Prospective Study
Priya S. Verghese', David O. Schmeling3, Jennifer A. Knight3, Arthur J. Matas2, and Henry

H. Balfour Jr'-2

TUniversity of Minnesota, Department of Pediatrics, 2450 Riverside Avenue, East Building,
MB680, Minneapolis, MN 55454

2University of Minnesota, Department of Surgery, 420 Delaware Street, Minneapolis, MN 55455

2University of Minnesota, Department of Lab Medicine and Pathology, 420 Delaware Street,
Minneapolis, MN 55455

The 98 donor-recipient (15 liver and 83 kidney transplants, 18 of whom were children).

s NO donor had detectable CMV replication

Donor EBV replication occurred in 22%, mostly in the oral wash and had no impact on

posttransplant recipient EBV replication (p 0.9) or EBV viremia (p 0.6) in kidney or liver
recipients.

Donor BKV replication occurred in 17%, mostly in the urine and although not
associated with posttransplant recipient urinary BKV replication in recipients, it was
associated with BKV viremia (p 0.02), and a significantly shorter time to BKV viremia (p
0.01) in kidney recipients.
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Valganciclovir Administration to Kidney Donors
to Reduce the Burden of Cytomegalovirus and
Epstein-Barr Virus Transmission

During Transplantation

Priva S. Verghese," David O. Schmeling,” Jennifer A. Knight . Arthur J. Matas,” and Henry H. Balfour, Jr.'~

1 Department of Pediatrics, University of Minnesota, Minneapolis, MN. 2 Department of Lab Medicine and Pathology,
University of Minnesota, Minneapolis, MN. 3 Department of Surgery, University of Minnesota, Minneapolis, MN.

We postulated that in transplantation, donor pretreatment in D+R- donor-recipient
pairs might reduce the burden or quantity of viral transmission of CMV and EBV

to the recipient, making posttransplant recipient prophylaxis more effective in the
prevention of disease posttransplant.

Transplantation m June 2015 m Volume 99 m Number 6
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19 Eligible Living Kidney
Domnors

r

2| 1 Refused to Consent

N
18 Donor-Recipient Pairs Consented

2 Recipient Transplants

fr— Postponed
1 Extended Study 1 Excluded Due to
Drug by 2 Weeks Indefinite
until Transplant Postponement
A 4

Randomized into Study and
Included in Final Analysis

(N =17)
Y
4 AW
Placebo (N=10) Valganciclovir (N=7)

FIGURE 1. Flow dagrarrofdere~enwmlment
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TABLE 2.
Number of enrolled kidney donors with detectable viral replication receiving valG or placebo
Al evaluation Atter 1 week of sludy dnug Al Tx (after 2 weeks of study drug) Post-Tx

Valganciclowr am

CMY wh' fl 0 1 0
< FBV ol Z 0 0 P —

EBV vt ] 1) ] 0

Flaceho am

CAMV wh” 0 - 0 0
S— 3 0 3 B

EEV Ll i i [V}

", Wi DO SeriTe
© ol oral wash specamEn
ChV, pytomegaioerus; EBY, Epstein-Barr vinus; vali, va@anoiciwi; Tr, trareplantaiion

Transplantation m June 2015 m Volume 99 m Number 6
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In our prospective, randomized pilot trial, there was not a single case of CMV or EBV
disease in D+R- recipients when the donors received 14 days of valG before donation.

All recipients received standard posttransplant valG prophylaxis.

In contrast, in the placebo treated D+R- group, one recipient developed CMV disease,
and a second had EBV-related PTLD that was EBER+.

Sequencing the variable region of LMP-1 of the EBV strains from donor and recipient
suggested that the PTLD was caused by the donor’s EBV and might have been
prevented if the donor had been given valG pretransplant.

Transplantation m June 2015 m Volume 99 m Number 6
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Conclusiones

La terapia preventiva contra CMV puede traer beneficios en trasplante hepatico.

La evidencia en el resto de TOS es limitada y no recomendada de inicio-
Puede considerarse las estrategias “hibridas y secuenciales”

La interpretacion de las cargas virales y antigenemia es problematica y difiere
entre los diferentes Kits. Cada centro debe entonces validar los valores del
“cutoff” que permitan inducir que valor esta relacionado con riesgo de
desarrollar enfermedad

La terapia preventiva en los donantes no es posible por ahora ya que no se
detectan adecuadamente quienes seran mayores transmisores.
Profilaxis universal?
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Departamento Materno Infantil
Servicio de Pediatria-Servicio de Terapia Intensiva- Equipo de trasplante Hepatico —
Equipo de Trasplante Renal- Equipo de trasplante de Medula Osea-Laboratorio de
Bacteriologia-Laboratorio de Virologia-Departamento de Enfermeria-
Seccion de Infectologia Infantil
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