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Definiciones



Bad bugs, No drugs
NO ESKAPE

Enterococcus faecium

Staphylococcus aureus

Klebsiella pneumoniae  Clostridium difficile
Acinetobacter spp

Pseudomonas aeruginosa

Enterobacter spp Enterobacteriaceae



Definiciones multirresistencia

Enterobacteriaceae, P. aeruginosa y A. Baumanii

MDR: resistencia al menos a un antibiotico en
tres o mas familias

XD
toc

R: resistencia al menos a un antibiotico en
as menos una o dos familias

PD
las

R: resistencia a todos los antibioticos en todas
familias



Classification schem

Ambler

Bush

Representative Enzymes

Molecular  Functional Nomenclature Inhibited by http://www.lahey.org/studies/webt.htm
class group AMC http://www.ncbi.nlm.nih.gov/projects/pathogens/submit_
beta_lactamase
A 2a Reduced spectrum + Gram positives penicillinases
Penicillinase
2b Broad espectro TEM-1, TEM-2, SHV-1
2be Extended-Spectrum or TEM-3, SHV-2, CTX-M-15, PER-1, VEB-1
ESBL
2br Inhibitor-resistant TEM - TEM-30, SHV-10
(IRT)
2¢ Carbenicillinase PSE-1, CARB-3
2e Cefuroximase Pvulgaris (K1)
2f Carbapenemase no KPC-2, IMI-1, SME-1
metallo-beta-lactamase
C 1 Cephalosporinase - AmpC, cefamicinases plasmidiques (ACT-1, CMY-2,
FOX-1, MIR-1)
D 2d Oxacillinase - OXA-1, 10, 11, 15, 23, 48
B 3 Carbapenemase metallo- - L1 of S.maltophilia
beta-lactamase EDTA IMP-1, VIM-1, NDM
Inhib.
ND 4 Others - Penicillinase of B. cepacia

Bush K, Jacoby GA modif. AAC 2010;54(3):969-76.


http://www.lahey.org/studies/webt.htm

Patrones de resistencia

BLEE: B-lactamasas de espectro extendido (1978)
AmpC B-lactamasas (1981)

CRE: Carbapenem-resistant Enterobacteriaceae
KPC: Klebsiella pneumoniae carbapenemasa (2001)

NDM: New Delhi Metallo B-lactamasas (2012)



BLEE

Mediada por plasmido, transmisible, siempre

o 1

on
En todas Enterobacteriae (+ E. coli o Klebsiella spp)

Disminuye sensibilidad cefalosporinas y

aztreonam
Sensible a cefoxitina, pero evitar



BLEE resistencia mediada por
plasmidos

Confiere resistencia a multiples antibioticos
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AmpC

B-lactamasas cromosdmica inducible
CTX para Enterobacter spp

Asociadas con “SPICE/SPACE”
Serratia spp
Pseudomonas aeruginosa
Acinetobacter/Indole positive Proteae (Proteus,
Morganella, Providencia spp)
Citrobacter spp
Enterobacter cloacae



AmpC

Resistente a todos B-lactamicos, inhibidores de

B-lactamasa y aztreonam
Excepcion: cefepime y carbapenem

MIC “creep” con el tiempo
Inducible con la presencia de cefalosporinas de 32
generacion



CRE

“definicion conservadora”: ausencia de
sensibilidad a Imipenem o Meropenem

MICs elevadas a carbapenems

Parecido a microorganismos BLEE
También resistencia a AGy FQ



P. aeruginosa posee multiples
mecanismos resistencia

@ rivcic @
Outer membrane (Gram-negative bacteria) A Restricts access
ﬂ : of antibiotics
$

Inner membrane

b 4 Antibiotic
inactivating .
enzyme O .

. (. Antibiotic

Reduced permeability

Antibiotic biotic
i T resistance modification
Antibiotic fa ' '
Targetsite ) targetsite £ e
alteration -‘Antlbiotl‘c .
inactivation

Antibiotic
modifying
Cytoplasm enzyme

Sherrard LJ. Lancet 2014



P. aeruginosa posee multiples
mecanismos resistencia
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P. aeruginosa posee multiples
mecanismos resistencia
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Epidemiologia



Cronologia infeccion

Infecciones nosocomiales

Activacion de infeccion latente

Infeccion adquirida en la comunidad

<1 mes

1-6 meses

> 6 meses

Infeccidon con microorganismos
resistentes a los antibidticos:
«SARM

eEnterobacterias BLEE
eCandida no albicans
Broncoaspiracion

Infeccion catéter

Infeccidn herida quirurgica
Fugas anastomoticas e isquemia
Colitis por Clostridium difficile

Infecciones derivadas del donante
(raras):

oVHS

«CML

eRabia

oVirus del Nilo Occidental

oVIH

e Trypanosoma cruzi

Infecciones derivadas del receptor
(colonizacion):

eAspergillus

ePseudomonas

Con profilaxis PCP y antiviral (CMV y
VHB):

eNefropatia virus BK

«Colitis C. difficile

eInfeccién VHC

eInfeccion adenovirus, influenza
eInfeccidén Cryptococcus neoformans
eTuberculosis

Complicaciones anastomosis

Sin profilaxis:

oPCP

eInfecciodn por virus herpes: VHS,
vvZ, CMV, VEB.

eInfeccion VHB

eInfeccidn por listeria, nocardia,
toxoplasma, leishmania, T. cruzi

Neumonia adquirida en la comunidad
Infeccion tracto urinario

Infeccion por aspergillus, mucorales
Infeccion por nocardia, rhodococcus
Infecciones virales tardias:

oCMV: colitis, retinitis

VHB, VHC

eEncefalitis por virus herpes

e eucoencefalopatia multifocal
progresiva

eSarcoma Kaposi, ELPT

Adaptado de Fishman JA, Rubin RH. N Engl J Med 1998;338:1741-51




La principal etiologia de la infeccion
tras el TOS es la bacteriana

Incidence of infection by SOT
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La etiologia en el trasplante renal es
BGN

Incidence of MDR bacteria in kidney transplantation

Non MDR  MDR
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La etiologia es BGN

K. pneumoniae

S. aureus

P. aeruginosa

E. coli

Etiologia de la infecciéon bacteriana

B
I

0 5 10 15 20

O Sensible B Resistente

25

Len O et al. XIV Congreso SEIMC. Barcelona. Péster 673. 19-22 Mayo 2010.




La ITU es la infeccion mas frecuente en
el trasplante renal

Infeccion bacteriana segun sindrome clinico

DACD
Celulitis

Absceso intraabdominal

Neumonia
Sepsis | ]
U _
o 5 10 15 20 25 3 3

O Urinaria B Catéter

Len O et al. XIV Congreso SEIMC. Barcelona. Péster 673. 19-22 Mayo 2010.



La ITU mas frecuente es la cistitis

Kidney

Frequency, patients (%)

Incidence (episodes/1000
transplantation days)

Clinical forms, episodes (%)

150,/2052 (7.3%)
0.45

Cystitis

169/206 (82%)

Pyelonephritis
Chronology, episodes (%)
<1 month

2-6 months

>6 months

37/206 (18%)

75/206 (36.5%)
97/206 (47%)
34/206 (16.5%)

Vidal E et al. TID 2012



Progressive increase of resistance in
Enterobacteriaceae urinary isolates from kidney
transplant recipients over the past decade:
narrowing of the therapeutic options

J. Origien'*, M. Fernandez-Ruiz'*,
F. Lopez-Medrano', T. Ruiz-Merlo',

E. Gonzalez’, J.M. Morales?,

S. Fiorante', R. San-Juan’, J. Villa®,
M.A. Orellana®, A. Andrés?,

J.M. Aguado’

Transpl Infect Dis 2016: 18: 575-584.



Introduccion

ITU es frecuente en trasplante renal

0,45 episodios por 1000 dias
trasplante

Tratamiento empirico es fundamental






Objetivo

Conocer los cambios en los patrones de
sensibilidad antibiotica uropatégenos



Metodologia

Estudio comparativo cohortes historicas
Cohorte A Enero 2002- Diciembre 2004

Cohorte B Enero 2011- Diciembre 2013

Seguimiento 2-3 anos
guincenal 3 meses
mensual 1 afo

trimestral resto
Urocultivo en cada visita y con clinica



Resultados

Baseline and clinical characteristics of patients included in both study cohorts

Variable Cohort A (n= 189) Cohort B (n = 115) P-value
Age of recipient, years, mean + SD 49.7 + 131 S R 0.005
Gender (male), n (%) 113 (59.8) 61 (53) 0.282

Underlying end-stage renal disease, n (%)

Glomerulonephritis 46 (24.3) 24 (20.9) 0.575
Diabetic nephropathy 27 (14.3) 27 (23.5) 0.045
Nephroangiosclerosis 22 (11.6) 12 (10.4) 0.850
Polycystic kidney disease 20 (10.6) 17 (14.8) 0.280
Chronic interstitial nephropathy 28 (15) 7 (6.1) 0.025
Other 46 (24.3) 28 (24.3) 1.000
Living donor, n (%) 0 (0) 12 (10.4) 0.001
Previous KT, n (%) 21 (8.5) 16 (13.9) 0.474
Double KT, n (%) 16 (11.1) 2{(1.7) 0.022
Combined transplantation, n (%) 3(1.6) 1(0.9) 1.000
Pancreas-kidney 1 (0.5) 0 (0.0)
Liver-kidney 2(1.1) 1(0.9)
Recipient CMV seropositivity, n (%) 169 (89.4) 105 (91.3) 0.694

Post-transplant complications, n (%)

Surgical reintervention 32 (16.9) 13 (11.3) 0.243
CMV disease 17 (8.9) 14 (12.2) 0.435
Acute graft rejection 36 (19.0) 22 (19.1) 1.000
Graft lost 2(1.1) 3 (2.6) 0.370

All-cause mortality 1 (0.5) 3(2.6) 0.154
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Resultados

Species distribution among isolated uropathogens in both study cohorts

All isolates

Cohort A Cohort B
Isolated uropathogens, n (%) (n = 336) (n=716) P-value

Enterobacteriaceae 257 (76.5) b20(72.6) 0.201
Escherichia coli 200 (59.5) 333 (46.5) 0.001
Klebsiella pneumoniae 32 (9.5) 112 (15.6) 0.007
Klebsiella oxytoca 5(1.5) 22 (3.1) 0.147
Proteus mirabilis 12 (3.6) 20 (2.8) 0.564
Morganella morganii 6 (1.8) 11 (1.5) 0.792
Enterobacter cloacae 2 (0.6) 22 (3.1) 0.013

Pseudomonas aeruginosa 6 (1.8) 57 (7.9) 0.001

Streptococcus agalactiae 18 (5.4) 16 (3.2) 0.013

Enterococcus faecalis 33 (9.8) 79 (11) 0.593

Enterococcus faecium 5(1.5) 23 (3.2) 0.149

Staphylococcus epidermidis 7 (2.1) 14 (1.9) 1.000

Others 10 (2.9) 6(0.8)  0.013
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Resultados

Comparison of non-susceptibility and multi-resistance rates in Enterobacteriaceae isolates in both cohorts

All isolates Isolates producing symptomatic UTI
Phenotype, n (%) Cohort A (n = 257) Cohort B (n=521) P-walue Cohort A (n=32) Cohort B (n=49) Pvalue
Non-susceptibility?
Amoxicillin 201 (78.2) 471 (90.4) 0.001 28 (87.5) 44 (89.8) 0.734
Amoxicillin-clavulanate 30 (11.7) 203 (38.9) 0.001  8(25.0) 18 (36.7) 0.334
Piperacillin-tazobactam 7(2.7) 91 (17.5) 0.001  1(3.1) 11 (22.4) 0.023
Cefuroxime 43 (16.7) 199 (38.2) 0.001  8(25.0) 27 (55.1) 0.011
Cefotaxime 36 (14.0) 160 (30.7) 0.001  3(9.4) 22 (44.9) 0.001
Cefepime 21 (8.2) 132 (25.3) 0.001  3(9.4) 21 (42.8) 0.001
Meropenem 0 (0.0) 12 (2.3) 0.01 0 (0.0) 1(2.0) 1.000
Imipenem 0 (0.0) 21 (4.1) 0.001  0(0.0) 0 (0.0) 1.000
Gentamicin 29 (11.3) 103 (19.7) 0.001  3(9.4) 15 (30.6) 0.029
Ciprofloxacin 94 (36.6) 284 (54.5) 0.001 10 (31.3) 33 (60.0) 0.003
Trimethoprim-sulfamethoxazole 176 (68.5) 425 (81.8) 0.001 20 (62.5) 33 (67.3) 0.881
Nitrofurantoin 25 (9.7) 93 (17.9) 0.003  3(9.4) 11 (22.4) 0.147
Fosfomycin 25 (9.7) 68 (13.1; 0.198 5(15.3) 4 (8.2) 0.471
EBSL production 17 (6.8) 136 (26.1) 0.001 | 3(9.4) 21 (42.9) 0.001
Amoxicillin-clavulanate susceptible 13 (76.5) 61 (44.8) 3 (100.0) 12 (67.1)
Piperacillin-tazobactam susceptible 14 (82.3) 91 (66.9) 3 (100.0) 16 (76.2)
Carbapenemase production 0 (0.0) 26 (5.0) 0.001 0 (0.0) 1(2.0) 1.000

Multidrug resistance 113 (43.9) 353 (67.8) 0.001 19 (59.4) 35 (71.4) 0.336



Resultados
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Discusion

Modificacion tratamiento empirico
mayor presion antibiotica
mayor aparicion de resistencias
Utilidad inhibidores de betalactamasas?
Profilaxis con cotrimoxazol?
Fosfomicina!!



Principales factores de riesgo de
resistencia

Profilaxis antibiotica

Tratamiento de la bacteriuria
asintomatica

Vidal E et al. EIMC 2015



Singh et al. BMC Infectious Diseases (2016) 16:90

The impact of trimethoprim- @
sulfamethoxazole as Pneumocystis jiroveci
pneumonia prophylaxis on the occurrence

of asymptomatic bacteriuria and urinary

tract infections among renal allograft

recipients: a retrospective before-after

study

Ramandeep Simgh“, Frederike J. Bemelman', Caspar J. Hodiamont?, Mirza M. Idu®, Ineke J. M. ten B»erlge1
and Suzanne E. Geerlings®



Introduccion

Alta incidencia bacteriuria tras trasplante
renal

asintomatica

cistitis

pielonefritis
Cotrimoxazol profilaxis PJP



Objetivo

Impacto cotrimoxazol
incidencia infeccidn tracto urinario
patron resistencias antibioticas



Metodologia

Estudio retrospectivo unicéntrico cohorte
Julio 2005-Julio 2009. Holanda.
Caso

Periodo 2007-2009. Cotrimoxazol
Control

Periodo 2005-2007. Sin cotrimoxazol
Catéter intraureteral y sonda vesical x 7 dias

Profilaxis cotrimoxazol 400/80 mg/dia x
6 meses

Seguimiento un ano



Resultados

Table 1 Comparison between the group without and with TMP-SMX as PJP prophylaxis

Total No TMP-SMX TMP-SMX P value
N =343 (100 %) N=131 (382 %) N=212(61.8 %)
Variables
Age recipient 52 (40-61) 52 (40-59) 52 (39-61) 0.420
BMI recipient 252 +/-45 247 +/— 4.2 255 +/—-46 0.128
Female gender 152 (44.3) 65 (49.6) 87 (41.0) 0.120
Diabetes Mellitus (a) 94 (27 4) 25 (19.1) 69 (32.5) 0.007
Age donor 50 (40-57) 49 (39-57) 51 (41-57) 0.232
Allograft from deceased donor 215 (62.7) 83 (634) 132 (62.3) 0.839
Delayed graft function 109 (31.8) 42 (32.1) 67 (31.6) 0.930
Acute rejection 80 (23.3) 31 (23.7) 49 (23.1) 0.925
Indwelling urological catheter (b) 53 (15.5) 10 (7.6) 43 (203) 0.002
First transplantation 294 (85.7) 113 (86.3) 181 (85.4) 0.821
CMV disease 26 (7.6) 13 (9.9) 13 (6.1) 0.197
Maintenance therapy <0.001
Tacrolimus-MMF-steroids 205 (59.8) 49 (374) 156 (73.2)
MMF-cyclosporine-steroids 38 (11.1) 28 (214) 10 (4.7)

MA-cyclosporine-steroids 100 (29.2) 54 (41.2) 46 (21.7)



Resultados

Table 1 Comparison between the group without and with TMP-SMX as PJP prophylaxis

Total No TMP-SMX TMP-SMX P value
N =343 (100 %) N=131 (382 %) N=212(61.8 %)
Variables
Age recipient 52 (40-61) 52 (40-59) 52 (39-61) 0.420
BMI recipient 252 +/-45 247 +/— 4.2 255 +/—-46 0.128
Female gender 152 (44.3) 65 (49.6) 87 (41.0) 0.120
Diabetes Mellitus (a) 94 (27 4) 25 (19.1) 69 (32.5) 0.007
Age donor 50 (40-57) 49 (39-57) 51 (41-57) 0.232
Allograft from deceased donor 215 (62.7) 83 (634) 132 (62.3) 0.839
Delayed graft function 109 (31.8) 42 (32.1) 67 (31.6) 0.930
Acute rejection 80 (23.3) 31 (23.7) 49 (23.1) 0.925
Indwelling urological catheter (b) 53 (15.5) 10 (7.6) 43 (203) 0.002
First transplantation 294 (85.7) 113 (86.3) 181 (85.4) 0.821
CMV disease 26 (7.6) 13 (9.9) 13 (6.1) 0.197
Maintenance therapy <0.001
Tacrolimus-MMF-steroids 205 (59.8) 49 (374) 156 (73.2)
MMF-cyclosporine-steroids 38 (11.1) 28 (214) 10 (4.7)

MA-cyclosporine-steroids 100 (29.2) 54 (41.2) 46 (21.7)



Resultados

Table 1 Comparison between the group without and with TMP-SMX as PJP prophylaxis

Total No TMP-SMX TMP-SMX P value
N =343 (100 %) N=131 (382 %) N=212(61.8 %)
Variables
Age recipient 52 (40-61) 52 (40-59) 52 (39-61) 0.420
BMI recipient 252 +/-45 247 +/— 4.2 255 +/—-46 0.128
Female gender 152 (44.3) 65 (49.6) 87 (41.0) 0.120
Diabetes Mellitus (a) 94 (27 4) 25 (19.1) 69 (32.5) 0.007
Age donor 50 (40-57) 49 (39-57) 51 (41-57) 0.232
Allograft from deceased donor 215 (62.7) 83 (634) 132 (62.3) 0.839
Delayed graft function 109 (31.8) 42 (32.1) 67 (31.6) 0.930
Acute rejection 80 (23.3) 31 (23.7) 49 (23.1) 0.925
Indwelling urological catheter (b) 53 (15.5) 10 (7.6) 43 (203) 0.002
First transplantation 294 (85.7) 113 (86.3) 181 (85.4) 0.821
CMV disease 26 (7.6) 13 (9.9) 13 (6.1) 0.197
Maintenance therapy <0.001
Tacrolimus-MMF-steroids 205 (59.8) 49 (374) 156 (73.2)
MMF-cyclosporine-steroids 38 (11.1) 28 (214) 10 (4.7)

MA-cyclosporine-steroids 100 (29.2) 54 (41.2) 46 (21.7)




Table 1 Comparison between the group without and with TMP-SMX as PJP prophylaxis

Resultados

Total No TMP-SMX TMP-SMX P value
N =343 (100 %) N=131(38.2 %) N=212 (618 %)
Bacteriuria outcomes:
No bacteriuria 211 (61.5) 94 (71.7) 117 (55.2) 0.002
Bacteriuria 132 (38.5) 37 (28.2) 95 (44.8)
Subtype of bacteriuria
- only ASB 63 (184) 17 (13.0) 46 (21.7)
- cystitis 26 (7.6) 5(38) 21 (9.9)
- AGPN 43 (12.5) 15 (11.5) 28 (13.2)
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Resultados

Table 4 Univariable and multivariable Cox regression analysis for
developing cystitis within one year after transplantation according

to TMP-SMX prophylaxis administration

Outcome cystitis P value
HR (95 % Cl)

TMP-SMX: univariable model (a)

3.12 (1.18-8.28) 0.022

TMP-SMX: first multivariable model (b)
TMP-MSX: second multivariable model (c)

2.29 (0.79-6.67) 0.127
2.21 (0.76-6.39) 0.144

Table 5 Univariable and multivariable Cox regression analysis for
developing AGPN within one year after transplantation according

to TMP-SMX prophylaxis administration

Outcome AGPN P value

HR (95 % Cl)
TMP-SMX: univariable model (a) 146 (0.78-2.73) 0.239
TMP-SMX: first multivariable model (b) 1.12 (0.57-2.21) 0.751
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Resultados

Table 6 Causative microorganisms of the unique bacteriuria
episode according to TMP-SMX prophylaxis administration

Entire cohort No TMP-SMX TMP-SMX
N=315(100%) N=79(252%) N=236(749 %)

Escherichia coli 128 (40.6) 31 (39.2) 97 (41.1)
Enterococcus spp. 70 (22.2) 18 (22.8) 52 (22.0)
Enterobacter spp. 15 (4.8) 7 (89) 8 (34)
Klebsiella spp. 20 (6.3) 2 (2.5) 18 (7.6)
Proteus spp. 12 (3.8) 6 (7.6) 6 (2.6)
Pseudomonas spp. 38 (12.1) 7 (89) 31 (13.0)
Others 32 (102) 8 (10.1) 24 (102)
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Discusion

No es util en |la prevencién ITU
Favorece resistencia a cotrimoxazol
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Introduccion

Bacteriuria asintomatica es muy
frecuente en trasplante renal

Tratamiento controvertido



Objetivo

Evaluar cribado y tratamiento bacteriuria
asintomatica

Disminuir episodios infeccion tracto urinario



Metodologia

Ensayo clinico, abierto, grupos paralelos.
Randomizacion 1:1
Abril 2011-Febrero 2014. Espana.
Exclusion

<18 anos

portador doble J

embarazo

trasplante renopancreatico



Metodologia

Seguimiento con urocultivo

qguincenal 3 meses

mensual primer ano

trimestral segundo ano
Todos episodios tratados dos primeros meses
Tratamiento casos 3 a 7 dias (recidiva 14 dias)
Profilaxis con cotrimoxazol 9 meses



Metodologia

End point primario
Pielonefritis
End point secundario
Funciéon renal 12 y 24 meses
Rechazo
nfeccion Clostridium difficile

nfeccion por microorganismos
multirresistentes

Pérdida del injerto

AR A a2 11



Resultados

439 episodios de bacteriuria

solo 3,6% fueron seguidos de ITU por
MISMO microorganismo

Esterilizacion orina:
51% tratamiento
32,7% sin tratamiento

Bacteriuria persistente, mismo patégeno,
> 6 meses, sin sintomas, 14% grupo
control



Resultados



Resultados

Table 3: Occurrence of study outcomes in the study groups (per-protocol population)

Treatment group (n = 26) Control group (n = 50) OR (95% CI) p-value
Primary study outcome
Acute pyelonephritis, n (%) 1(3.8) 4 (8.0) 0.46 (0.05-4.34) 0.65
Secondary study outcomes
Lower UTI, n (%) 2(7.7) 6 (12.0) 0.61 (0.11-3.26) 0.71
Overall UTI, n (%) 31(11.5) 8 (16.0) 0.68 (0.16-2.83) 0.74
Hospital admission for UTI, n (%) 0 (0.0 2 (4.0 0.65 (0.55-0.76) 0.54
Clostridium difficile infection, n (%) 2(7.7) 3 (6.0) 1.30 (0.20-8.35) 1.00
Infection or colonization caused by 2(7.7) 9 (18.0) 0.38 (0.07-1.90) 0.31
MDR bacteria, n (%)
Acute graft rejection, n (%) 6 (23.1) 9 (18.0) 1.36 (0.43-4.37) 0.60
Graft loss, n (%) 1(3.8) 1(2.0) 1.96 (0.12-32.66) 1.00
All-cause mortality, n (%) 1(3.8) 11(2.0) 1.96 (0.12-32.66) 1.00
eGFR, mL/min/1.73 m?, mean + SD
At month 12 459 £ 165 47.34 £ 15.3 0.72
At month 24 46.3 £ 16.3 471 £ 15.2 0.88




Discusion

Tratar todos los episodios de bacteriuria
asintomatica es

imposible!!
innecesario!!



Tratamiento



Factores de riesgo BGN MDR en
trasplante renal

Edad > 50 anos

Infeccion por VHC

Terapia sustitutiva renal tras el trasplante
Reintervencion quirurgica

Trasplante combinado pancreas-rindn
Nefrostomia postrasplante

Aguado JM et al. EIMC 2017



Scores predictivos

Predictive scores for infection due to ESBL-producers at hospital admission accord-
ing to published studies,

Score in Ref, 70 Score in Ref, 71

Recent use of B-lactams 2 3
or fluoroquinolones

Recent hospitalisation (3 months) 3 2

Transfer from another healthcare 3 4
facility

Charlson index >3 2 —~

Recent history of urinary catheter 2 5

Age =70 years 2 —

Immunosuppression - 2

Rodriguez-Baiio J E et al. EIMC 2015



Tratamiento empirico

Adquirida en la comunidad con factores de
riesgo enterobacteria BLEE

Dos factores de riesgo (>8) sin sepsis
Un factor de riesgo (>3) con sepsis
Colonizacion previa

Ertapenem (otro carbapenem o piperacilina-
tazobactam)

Cueto M et al. EIMC 2017



Factores de riesgo P. aeruginosa MDR
en trasplante renal

Trasplante previo
Adquisicion nosocomial
Ingreso previo en UC|
Shock séptico

Aguado JM et al. EIMC 2017



Tratamiento empirico

Nosocomial con riesgo Pseudomonas aeruginosa
Meropenem
(piperacilina+ o ceftolozano+tazobactam)
Sepsis
Anadir amikacina

Cueto M et al. EIMC 2017



Tratamiento dirigido

Unidad de trasplante renal
Equipo multidisciplinar

Consultar con Enfermedades Infecciosas



Diarrea associada a Clostridium
difficile



Epidemiologia
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Introduccion

Incidencia diarrea 22-50%
Efecto secundario micofenolato
Estudio inicial

Coprocultivo

Determinacion toxina CD
PCR sangre CMV



Objetivo

Determinar etiologia diarrea TOS



Metodologia

Estudio retrospectivo unicéntrico
cohorte

Marzo 2012- Septiembre 2013. USA

Seleccion caso codificacion ICD-9 TOS
ingresado

Nosocomial >72 h



Metodologia

Panel estudio
PCR sangre CMV
PCR heces CD y norovirus

EIA heces Giardia
lamblia/Cryptosporidium

Coprocultivo



Resultados

¥
534 identified admissions

'

422 admissions with community
onset diarrhea (314 unique patients)

'

112 admissions with hospital-onset
diarrhea (102 unique patients)




Resultados

Table 1. Demographic Characteristics of Patients

Community-Onset Diarrhea

Hospital-Onset Diarrhea

Characteristic (n=422) n=112) FValue
Unigue patients 314 74.40% 102 91.10% <.005
Age on admission, years, median (IQR) 5.9 41.7-64.3 575 49.2-66.1 273
Race .004

White 213 0.5 72 64.3

Black 112 26.5 17 152

Asian 21 5 6] 54

Other 57 13.5 7 6.3

Declined 16 3.8 7 6.3

Unknown 3 0.7 3 2.7
Transplant type .003

Kidney alone 169 40.1 23 205

Liver alone 95 22.5 37 33

Heart alone 47 11.1 13 116

Bowel alone 3 0.7 0 0

Simultaneous® 60 14.2 24 214

Recurrent® 46 10.9 14 125

Other transplant® 2 0.6 1 0.89
Transplant occurred during admission 0 0 38 339 <.005
Days from first transplant to diarrhea, median (IQR) 1028.6 240.4-2372.1 2429 0.3-2091 <.005




Resultados

Table 2. Clinical Characteristics and Qutcomes

Community-Onset Diarrhea Hospital-Onset Diarrhea
Characteristic (n=422) n=112) P Value
Admission length of stay, days, median (IQR) 3.17 1.91-6.50 17.7 7.63-284 <.005
Course .835
Self-limited 386 91.50 102 91.10
Continued diarrhea 37 7.35 8 7.14
Bowel resection 5 1.18 2 1.79
Mortality during admission 4 0.95 10 8.93 <.005
Readmission with acute diarrhea 397
Within 30 days 43 59.70 16 69.60
Within 30-90 days 29 40.30 7 30.40
MPA and MIMF usage on admission (n=405) <.005
MPA 185 57.90 12 14.10
MMF 135 42.20 73 85.90
MMF management .861

No change 85 63.00 46 63.00
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Resultados

Table 3. Etiology of Diarrhea Among Hospitalized Solid Organ Transplant Recipients

Community-Onset Diarrhea (n = 422)

Hospital-Onset Diarrhea (n=112)

Etiology No. % No. % PValue
Single diagnosis (n=523) .03
NOS 257 60.9 8b 75.9
Clostridium difficile infection 55 13.0 13 11.6
Norovirus 34 8.1 3 2.7
CMV disease/colitis 26 6.2 3 2.7
Other® 42 10.0 6 54




Discusion

Mayoria episodios autolimitados (> nosocomial)
DACD, norovirus y CMV (por orden)
Necesidad coprocultivo??? (> nosocomial)
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Introduccion

nfeccion nosocomial mas frecuente
USA

ncidencia TOS 3%
Asocia mortalidad y pérdida injerto




Objetivo

Determinar
factores asociados CDI
costes
impacto evolucion TOS



Metodologia

Estudio retrospectivo multicéntrico
cohorte

Enero 2012- Diciembre 2014. USA

Seleccion caso codificacion ICD-9 TOS
ingresado



Resultados

Table 1: Distribution of health services utilization, mortality, and complications by SOT type, 2012 to 2014

No. of Total inpatient costs Inpatient 30-day
transplants Inpatient LOS (days) (D+1) (3) mortality, readmission,

SOT type N (column %) median (IQR) median (IQR) n (row %) n (row %)

Any transplant 52989 (100) 7 (5-14) 118907 1195 (2.3) 15 580 (29.4)
(92038-173313)

Kidney 29206 (565.7) 5 (4-7) 98762 106 (0.4) 7209 {24.ﬂ
(80423-117879)

Pancreas 960 (1.8) 8 (6-12) 88 866 4 (0.4) 339 (35.3)
(59998-116621)

Liver 11234 (21.2) 11 (7-23) 1562763 426 (3.8) 3846 (34.2)
(116737-204 452)

Lung 4333 (8.2) 17 (12-30) 198101 222 (5.1) 1526 (35.2)
(156981-271172)

Heart 4629 (8.7) 25 (14-51) 225666 365 (7.9) 13561 (29.2)
(169980-346 474)

Intestines 146 (0.3) 41 (26-74) 341535 20 (13.7) 86 (58.9)

(235269-549 267)



Resultados
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Resultados

Discharge characteristics by hospitalonset C. difficile infection status among SOTs, 2012 to 2014

No CDI n=51880 | CDI n=1109 OR (95% Cl)

Lung SOT 18.7 2.49 (1.86-3.34)
Heart SOT 8.5 21.6 3.03 (2.31-3.97)
Admitted to ICU 55.6 84 1.8 (1.45-2.24)
In-hospital stroke 1 4.4 1.6 (1.15-2.22)
Aspiration 1.2 5.7 2.33(1.75-3.1)
pneumonia

Postoperative 1.6 5.1 1.7 (1.27-2.28)

infection



Resultados

Clinical measures associated with hospital-onset C. difficile infection among SOTs, 2012 to 2014

No CDI CDI
Prognostic outcome % (95% Cl) % (95% Cl) Adjusted OR (95% Cl)
Inpatient mortality 2.1 (2.0-2.3) 6.8 (5.2-8.6) 1.22 (0.90-1.65)
30-Day readmission 29.5 (29.1-29.9) 44 .4 (41.1-47.8) 1.40 (1.22-1.61)
Organ-specific complication 245 (24.1-24.9) 42.9 (39.7-46.2) 1.78 (1.54-2.05)
Cytomegalovirus infection 2.4 (2.3-2.5) 6.0 (4.6-7.7) 1.51 (1.12-2.04)
No CDI CDI
Health services utilization Median (IQR) Median (IQR) Adjusted BT (95% ClI)
Inpatient length of stay (days) 7 (5-14) 25 (15-61) 0.47 (0.44-0.51)
Direct cost (Dec 2014 dollars) 89059 163624 0.22 (0.19-0.24)
(66 907-129553) (110470-249895)
Total cost (Dec 2014 dollars) 117463 223608 0.22 (0.20-0.25)
(90629-172 235) (151 847-347 294)
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Total cost (Dec 2014 dollars) 117463 223608 0.22 (0.20-0.25)
(90629-172 235) (151 847-347 294)




Discusion

Incidencia 5x no TOS

Asocia
mas reingresos
mas estancia hospitalaria
mas gastos



El trasplante renal tiene |la menor incidencia de

DACD

484 (100%) episodios de diarrea por C. difficile

v

53 (11%) casos en receptores de un TOS

59 51 34 46 38 25% 21 343

T. hepético 59 56 6,1%
T renal 48 64 81 75 55 95 104 17 8 522 1,5%
L. o 20 42 s} 01 A1 49 [ 11 10 46 2 8%

Pulmon
53 39 1211 3,2%

* 2 pacientes con trasplante hepatorrenal

Rodriguez D et al. XVII Congreso SEIMC. Pdster 372. Zaragoza. 29-31 Mayo 2013




La DACD en el TOS en pacientes mas complicados

Datos demograficos Edad (mediana/RIC) afios 68 (RIC: 54-78) 56 (RIC: 46,5-62) <0,001

Sexo (varodn) 199 (48%) 36 (68%) 0,006

Mediana de tiempo del trasplante a la DACD - 175 d. (RIC: 48-826) -

Comorbilidades Diabetes mellitus 93 (22%) 15 (28%) 0,33
Insuficiencia renal crénica 42 (10%) 14 (26%) 0,001
Indice de Charlson>3 90 (22%) 22 (42%) 0,001

Factores de riesgo Inh. Bombas de protones 337 (81%) 49 (94%) 0,019
Tratamiento antibidtico 352 (85%) 46 (87%) 0,704
Inmunosupresores 28 (7%) 47 (89%) <0,001
Corticoides 76 (18%) 39 (74%) <0,001
Nutricidn enteral 32 (8%) 9(17%) 0,024
Nutricién parenteral 63 (15%) 6 (11%) 0,463

Rodriguez D et al. XVII Congreso SEIMC. Péster 372. Zaragoza. 29-31 Mayo 2013
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Manejo tratamiento antibidtico

Datos demograficos Edad (mediana/RIC) afios 68 (RIC: 54-78) 56 (RIC: 46,5-62) <0,001

Sexo (varén) 199 (48%)

Mediana de tiempo del trasplante a la DACD -

36 (68%)

175 d. (RIC: 48-826)

0,006

Comorbilidades Diabetes mellitus 93 (22%) 15 (28%) 0,33
Insuficiencia renal crénica 42 (10%) 14 (26%) 0,001
Indice de Charlson>3 90 (22%) 22 (42%) 0,001
Factores de riesgo Inh. Bombas de protones 337 (81%) 49 (94%) 0,019
Tratamiento antibidtico 352 (85%) 46 (87%) 0,704

v 27 (51%) se retird

v' 9 (17%) ya retirado
v 6 (11%) se cambid
Y 4 (8%) no se retird

Nutricién parenteral 63 (15%)

Rodriguez D et al. XVII Congreso SEIMC. Péster 372. Zaragoza. 29-31 Mayo 2013

6 (11%)




La DACD en el TOS no es grave

Sintomas clinicos  Diarreas 52 (98%)
Dolor abdominal 34 (64%)
Fiebre (T >38 C9) 11 (21%)

Laboratorio Leucocitos (mediana /RIC) (109/L) 5900 (4075-9650)
Creatinina (mediana /RIC) (mg/dl) 1,06 (0,78-1,62)
Albumina (mediana /RIC) (g/dl) 2,83 (2,21-3,03)

Rodriguez D et al. XVII Congreso SEIMC. Pdster 372. Zaragoza. 29-31 Mayo 2013
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La DACD en el TOS no es grave

Pacientes no

trasplantados con DACD
N=417 (100%)

Curacion 40 (75%) 311 (76%) 0,975
Ingreso en UCI 3 (6%) 11 (3%) 0,224
Colectomia 1(2%) 10 (2%) 0,813
FaIIec‘imie,nt(.) en los primeros 30 dias 6 (11%) 43 (10%) 0,821
del diagndstico

Enfermedad complicada*™ 7 (13%) 58 (14%) 0,889
Recidiva 7 (13%) 53 (13%) 0,944

*Enfermedad complicada por C.DIFF: Requerimiento de ingreso en UCI o colectomia o fallecimiento en los primeros 30 dias

Rodriguez D et al. XVII Congreso SEIMC. Pdster 372. Zaragoza. 29-31 Mayo 2013



Diarrea en el trasplante



Nuestra experiencia en tratamiento

Metronidazol 45 (85%) pacientes
Vancomicina 4 (7,5%)

Vancomicina asociada a metronidazol otros 4 (7,5%)

Rodriguez D et al. XVIl Congreso SEIMC. Péster 372. Zaragoza. 29-31 Mayo 2013



Tratamiento de la DACD



Tratamiento de la DACD

N O B
Medldas generales | Antibicticos

Vancomicina

Metronidazol

FIDAXOMICINA

Otros: Rifaximina, nitazoxanida,

Tratamiento general de soporte
Evitar farmacos predisponentes
Profilaxis de la enf. tromboembdlica

==Continuaringesta.oralsinedeo teico, tigeciclina... cadazolid,
\ < \ r|n|r1:7ngl <
Terapias bioldgicas Agentes immunolégicos
* TRASPLANTE FECAL *  Inmunoglobulinas
Colonizacidn por C. difficile no * AC MONOCLONALES
toxigénico - Vacuna toxoide
Probidticos (S. boulardii...)

\' A Y,

. Surawicz CM, et al Am J Gastroenterol 2013
. McFarland LV, et al. JAMA 1994

.. Surawicz CM, et al. Clin Infect Dis 2000

.. Hickson M, et al. BMJ 2007

s. van Nood E, et al. N Engl J Med 2013

.. Bauer MP, et al. Clin Microbiol Infect 2009



Criterios de gravedad de la DACD

Escala de Zar - clasifica como enfermedad leve-moderada o severa segin puntuacion:

1 punto de puntuacion:
edad >60 a,
temperatura >38.3°C, > 2 puntos
enfermedad severa

valor de albumina <2.5 mg/dL,

leucocitos en sangre periférica >15.000 cels/mm3 (en las 1as 48 h)

Puntua 2 puntos:

visualizacidon de pseudomembranas en la endoscopia o

requerimiento de ingreso en UCI

Zar F, et al. Clin Infect Dis 2007



Tratamiento de la DACD
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Figure 3. Response Rates to Vancomycin and Metroni-
dazole Therapy, According to the Severity of C. difficile

Infection.

Zar F, et al. Clin Infect Dis 2007



Fidaxomicin versus Vancomycin
for Clostridium difficile Infection

Thomas J. Louie, M.D., Mark A. Miller, M.D., Kathleen M. Mullane, D.O.,
Karl Weiss, M.D., Arnold Lentnek, M.D., Yoav Golan, M.D.,
Sherwood Gorbach, M.D., Pamela Sears, Ph.D., and Youe-Kong Shue, Ph.D.,
for the OPT-80-003 Clinical Study Group*

[ Fidaxomicin  [J Vancomycin

100+ |—| 92|—|1
— 89.8

90— 88.2 P=0.006 P=0.006

80+ 746 77.7

70

Patients (%)
w
[=]
|

mITT PP miTT PP mITT PP

Clinical Cure Recurrence Global Cure

Figure 2. Rates of Primary and Secondary End Points.

Fidaxomicina 200 mg/12 h vs Vancomicina 125 mg/6h x 10 d

Louie TJ, et al .NEJM 2011



Fidaxomicina superior a vancomicina
tras 12 recaida
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Cornely OA et al. Clin Infect Dis 2012



Fidaxomicina superior a vancomicina si
antibidtico concomitante

Curacion clinica en pacientes
tratados simultaneamente
con otros antibidticos

p=0,80

923

m Fidaxomicina
m Vancomicina

Curacioén clinica (%)

Sin antibidticos Con antibiético
concomitantes sgncomitantg

Mullane et al. Clininfect Dis 2011;53:440-7.

Datos del andlisis agrupado

Cornely OA et al. Clin Infect Dis 2012
Mullane KM et al . Clin Infect Dis 2011



Fidaxomicina superior a vancomicina si
antibidtico concomitante

Efecto de los antibidticos

concomitantes sobre la recurrencia
delalCD

40 -

p<0.001  p=NS  p<0.001  p=NS  p<0.001  p=0.048
s T = O S

30,0
30 27,9

23,4 23.9

20 -

BFidaxpmicina
mVancdmicina

Pacientes (%)

10 -

En cualquier
momento
dias 1-40)

Tratamiento
(dias 1-10)

Seguimiento
(dias 11-40)

Datos del analisis agrupado
Mullane etal. ClinInfect Dis 2011;53:440—7.

Cornely OA et al. Clin Infect Dis 2012
Mullane KM et al . Clin Infect Dis 2011



Nuestro protocolo terapéutico

Episodio leve/moderado:
Metronidazol 500 mg/8 h vo x 10-14 dias

Episodio grave
Vancomicina 125 mg/6 h vo x 10-14 dias

Fidaxomicina 200 mg/12 h vo x 10 dias (no retirada
antibiotico sistémico, quimioterapia, insuficiencia
renal avanzada)



Nuestro protocolo terapéutico

Recidiva
— Primera:
* mismo tratamiento (excepto fidaxomicina)
 Fidaxomicina
— Posteriores:
* Vancomicina en pauta decreciente
* Bezlotoxumab
* Trasplante fecal



Efficacy of Bezlotoxumab in Patients With Recurrent

Clostridium difficile infection (CDI): Pooled Analysis
of Data From the MODIFY Trials

Figure 2. Proportion of Participants with Initial Clinical Cure by Number of Prior

CDI Episodes (mITT Population)
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% Subjects with Initial Clinical Cure
S 3

[=]

Bezlo Placebo
00 Prior Episodes  O1 Prior Episode M =2 Prior Episodes

La proporcién de participantes con curacion clinica inicial fue similar
entre los grupos de tratamiento y en funcién de los subgrupos
definidos por el nimero de episodios anteriores de infeccién por C
difficile

Y% Participants with rCDI

60 Difference (95% CI):
-13.9 (-26.0, -1.3)
901
Difference (95% CI): 413

40 -10.2 (-15.8,-4.7)
30 265 274
20 16.3
107 106 5 53

0 400 109 103

0 Prior Episodes 1 Prior Episode Prior Episod
Number of Prior Episodes
mBezlo o Placebo

Bezlo redujo la tasa de rCDI en comparacion con placebo en
los pacientes con CDI recurrente, incluyendo aquellos con
recurrencias previas multiples

Rahav G, et al. ECCMID 2017
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Decreased Diversity of the Fecal
Microbiome in Recurrent Clostridiuim

difficile—Associated Diarrhea

Estudio de la microbiota fecal el pacientes DACD (episodio primario y
recurrencias) vs controles (culture-independent phylogenetic analysis
of 16S rRNA-encoding gene sequences)

Total OTUs, Clostridium Shannon
Age Sex Antibioticis} sequences, no. ne.” difficile sequences, % index
Initial episode CDAD
ICD1 82 Male  MET, LEV 130 29 3.1 2.84
ICD2 a7 Male  P/T, CTX, AZM 131 28 0 277
ICD3 84  Female VAN, CTX, AZM 136 36 0 3.04
ICD4 79  Female IMP, LEV, PIT 184 23 1.6 1.68
Recurrent CDAD
RCD1 a3 Male  NFN, T/5, VAN 137 12 N 1.97
RCD2 a4 Male  MET 168 11 89 1.66
RCD3 20 Male  MET 142 1 0 1.16
Control subjects
C1 67 Male 134 51 0 3.57
C2 71 Female 125 27 0 2.54
C3 656  Female 140 45 0 3.38

Chang lY, et al. J Infect Dis 2008



Decreased Diversity of the Fecal

& i s s i — ® - “
Microbiome in Recurrent Clostridium
- '.. - o -
difficile—Associated Diarrhea i
"
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Estudio de la microbiota fecal el pacientes DACD (episodio primario y
recurrencias) vs controles (culture-independent phylogenetic analysis
of 16S rRNA-encoding gene sequences)
Total OTUs, Clostridium Shannon B
Age Sex Antibioticis)® sequences, no. no.” difficile sequences, % index
Initial episode CDAD
ICC1 82 Male  MET, LEV 130 29 31 2.84
ICD2 87 Male  P/T, CTX, AZM 131 28 0 277
ICD3 84 Female VAN, CTX, AZM 136 36 0 3.04
ICD4 79 Fermale  IMP, LEV, P/T 184 23 1.6 1.68 E
Recurrent CDAD &
RCD1 83 Male  NFN, T/S, VAN 137 12 31 1.97
RCD2 84 Male MET 168 1 29 1.66
RCD3 80 Male MET 142 1 0 1.15 =
. [S
Control subjects
C1 67 Male 134 b1 0 3.b7
cz2 rAl Fermnale 125 27 0 2.64
C3 65 Female 140 45 0 3.38

Clones, no.

Chang JY, et al. J Infect Dis 2008



Oral Vancomycin Followed by Fecal Transplantation
Versus Tapering Oral Vancomycin Treatment for
Recurrent Clostridium difficile Infection: An Open-Label,
Randomized Controlled Trial

Susy 8. Hota "> Valerie Sales, ™ G eorge Tomlinson,"® Mary Jane Salpeter'® Allison McG eer.*® Bryan Coburn,™* David 8. G uttman,™"!
Donald E. Lows,>"** and Susan M. Poutanen™"*

Fecal transplant

Estudio fase 2/3, 1 centro,
N =30 pacientes con rDACD. Asignacién 1:1
Vancomycin taper

vanco vo x 14 d seguido enema TMF

VS vancomina en “tappering” x 6 semanas

Propertion with laboratory-proven C. diff, recurrence

0.1 End of
wancomycin taper

9/16 (56.2%) TMF \ “tappering” recidivaron

T | 1 1 1 1
o 10 20 30 40 50 &0
Days from treatmeant
MNumbers at risk

Fecal rransplant % 1 M8 7 T T T
Wancomycin laper 12 12 12 112 12 12 12 10 a a T T T

Hota SS, et al. CID 2017
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Qué se considera resistencia?

Disminucion de susceptibilidad
de una cepa de CMV a un antiviral
demostrada por medios fenotipicos



Factores de riesgo

Exposicion prolongada a antivirales



La profilaxis genera mas resistencia, o no...

O+R—
Prophyactic (n = 321 Preemiptive (n = B0 p-Walue

CEAV infection (%] 11 §34) 48 (B0 002
ChAV diseass (%) & [1& 21 {26} 03
Time of CAWV infaction (meadian, days) 132 [55-206] 33 [16-2566] 0,002
Late-onest infection (%) O (28 G i 0003
Besaling viral load (mean, logo copias/mil) 43+ 186 AT+11 05
Peak wiral lcad (mean, log,p copies/mil) 42£1.1 5010 0.06
Prophydaxis: valganciclowir for 3 months a2 (100 Q{0
Imitial anti-CAAV therapy for CWMVY infection

{curative not prophylactc)

Walgancickowir (%) 13 3139 0.J0oo2

IV gancickoir (%] T3 17 27) 048
Agranulocytosis (%] 6 [1E] 16 (200 04
Anti-ChAV dirug resistance (%) 163 1218 0106
DIl S e ) e et A LS Py etk

Couzi L et al. Am J Transplant 2012;2:202.



Factores de riesgo

Exposicion prolongada a antivirales
Replicacion viral activa:



La carga viral se relaciona con la
aparicion de resistencias

Peak viral load (log,, copies/mL)

6.5 1

) [ ___________ —F=====- 5.25

4.5 -

5.5

3.5

NO (n=45) YES (n=14)
Anti-CMV drug resistance

Couzi L et al. Am J Transplant 2012;2:202.



Factores de riesgo

Exposicion prolongada a antivirales

Replicacion viral activa:
Falta de inmunidad previa D+/R-



La falta de inmunidad se relaciona con
la aparicion de resistencias

All kidney transplanted patients

from 2004 to 2008

N=1244
..-f"’.- | | e,

CMV IgG CMV Ig& EMV lgG ‘ CMV Iga ‘
D+(R- D+/R+ D-/R+ 0-/R-
M=209 N=661 N=259 M=114

[ I |
Climically Clinically Clirleally Cinically
suspectad GOV suspected GCWV suspected GCY suspected GCW
resistance resistance resistance resistance
MN=30 h=1 W=0 ]
] [
Canfirmed Confirmed
e T miltation
N=24 H=1

Myhre HA et al. Transplantation 2011; 92: 217.



Factores de riesgo

Exposicion prolongada a antivirales

Replicacion viral activa:
Falta de inmunidad previa D+/R-

Sobreinmunosupresion



La incidencia es relativamente
baja

En profilaxis:
De0a3%

No aumenta con la duracion



La incidencia no se relaciona con
duracion de profilaxis

1,95
1,9
% 1,85-

18-
L

1,75

1,93 pens

200 dias

1,84

100 dias

[J Resistencia ganciclovir

Humar A et al. AJT 2010; 10: 1228.



La incidencia es mayor tras
tratamiento

En profilaxis:
De0a3%

No aumenta con la duracion

Tras tratamiento:
De5al12%

Superior en trasplante de pulmon



La resistencia retrasa la erradicacion
viral

Table 4. Rates of cytomegalovirus viral load eradication according to the presence or absence of ganciclovir resistance mutations

Rates of CMV eradicatinn

No evidence of confirmed or Evidence of confirmed or
Eradication outcome probable mutations, n (%) probable mutations, n (%) OR (95% Cl) P-value
Day 21 eradication 11.04 (1.38-88.40) 0.024
Success? 146 (55.1) 1(10)
Failure® 119 (44.9) 9 (90)
Day 49 eradication 6.82 (2.14-21.72) 0.001
Success® 213 (81.0) 5(38.5)
Failure® 50 (19.0) 8 (61.5)

Table 5. Probability of virological failure at days 21 and 49 from multivariate logistic regression analysis

Day 21 Day 49
Explanatory factor P-value OR (95% Cl) P-value OR (95% Cl)
Baseline viral load (>10,000 copies/ml) <0.001 23.95 (9.98-57.49) 0.001 5.89 (2.04-16.95)
Confirmed or probable resistance 0.05 32.47 (2.94-358.87) 0.001 8.50 (2.28-31.65)
INEgauve CIVIV Iga at ume of LIVIV aisease v.UZ1 3.3511.20-9.36) 0.815 1.15(0.35-3.76)
Transplanted organ 0.147 - 0.087 -
Sex 0.159 1.65 (0.82-3.31) 0.134 1.86 (0.83-4.21)
Age group” 0.441 - 0.965 -
Treatment® 0.451 0.78 (0.40-1.50) 0.266 0.64 (0.29-1.41)
Diagnosis* 0.893 0.96 (0.49-1.88) 0.398 1.40 (0.64-3.08)

Boivin G et al. Antivir Ther 2009:14:697.



La resistencia se relaciona con

mayor mortalidad

Demugraphle and clinkal charactertsics of 13 solld ongan transplant reclplents with ganclclovl rreslstant WV

" Type M/F o/R Time to CMV CMVIG m Other Foscamet Alive
1 Kidney M DH/R Smonths Y N OGOV N Y
2 Kidney F D+/R- 2years ¥ N 0GCV N ¥
3 Kidney M O+ /R- 3months ¥ Gl 0GCV ¥ N
4 Kidney M D+ /R 5 months ¥ GLP oGOV ¥ N
5 Kidney F D+/R- < T months N R G - ¥ N
& Heat M DH+/R- 7 months N Gl OGOV ¥ ¥
7 Lung M OH+/R- 6weeks ¥ GLP B ek ¥ N
B Lung F D+/R- 3 months ¥ P 3 fweek; DGOV N ¥
9 Lung M D+/R- 4months N P - ¥ N

10 Lung M DH+-/R+ 4months N P B ek ¥ N

11 Lung M D+ /R 2 months ¥ P, Gl B ek ¥ N

12 Lung F D+/R- 4.5 months ¥ P B ek ¥ N

13 Lung F DH+/R- 3months N P — ¥ N

Isada et al. TID 2002;4:189.
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Cuando sospechamos resistencia?

No disminucion de viremia tras 2 semanas
de tratamiento a dosis plenas

Recurrencia de viremia o enfermedad



Como diagnosticamos resistencia?

Méetodo fenotipico

Requiere cultivo CMV
Concentraciones crecientes antivirico

Medida de concentracion necesaria para
inhibir el 50% crecimiento (CI150)

Ventajas

Estudio sensibilidad

Caracteriza mutaciones no descritas
Desventajas

Lento y laborioso
Falta de estandarizacion



Como diagnosticamos resistencia?

DNA elongation
UL97 (CMV)—— DNA packaging

Protein kinase Ca pS Te| eg ress

UL97 (CMV) ULs4  FO°

@in kinase DNA polymerase

GCV ————— GCV-P _I Chain termination

CDV CDV-P
Viral DNA replication




Mutaciones en UL97 (quinasa)

Primeras en aparecer 90%
Resistencia a ganciclovir

80%

TABLE 8. Ganciclovir resistance levels associated with UL97 genotypes by Fold change in ganciclovir EC50°

Genotype [requency 3—15x 2-5x <2
Most common M460V/1, H520Q, A594V, C592G
L5955, C603W
Less common at codons M460T, A594G, 595del,” AS94E/T, E596G, C603S, A591V, N597D, K599E/R, L6001,
460, 590—607 596del, L595E/W, K599T, 600del2,” C607E 600del,” T601M, D60OSE?

C603R, C607Y, del(=3)°




Mutaciones en UL54 (DNA polimerasa)

Aparecen después de UL97
Aumentan resistencia a ganciclovir
Resistencia a otros farmacos
Foscarnet
Cidofovir

Amino Amino

Structure Termiinal ¥ Exonuclease Terminal 2 Palml Finger  Palm2 Thumb
Domain ; E.?T;.'?J":J (296-554) Iir;;_'ggm (696 765 825 981)(982-1226)
1 =y = 1243
l [ 1 1] [0
cod 1l | I L 1 N R A o
Lon 296-304 379 421 492 588 696 742 771 805 905 962 978
700 845 915 970 938
Conserved region Exol IV/Exoll  Exolll/deltaC 1] VI I VI W
N495K KS130/N IKE%)SE
KS0ON L516R ARODY
Mutations affecting L5011 15217 VE1ZL
g TS031 P522A/5 E756K/D/O  LI73V TE135
drug susceptibility e 5 o C524del L776M 57
i clnial fso MORDAGS FIICA [SasSCasian oo \ Vil 12l
in clinical isolates 301N Da13p  L545W D588N  V715M Y V787L Taian del981-2
| o2z fll {111 11 L1 |l Wl sse1a ||as87s
FOSrGCVrCDVr

Susceptibility Phenotype GCVr CDVr FOSr FOSrGCVr  CDVr  GCVrCDVr



Las técnicas genotipicas tienen
limitaciones

Diferencias segun compartimento estudiado
Falsos positivos por problemas técnicos
Falsos negativos 20-30% (subpoblaciones)
Mutacion no = resistencia

presencia seriada

tratamiento previo

proximidad a mutaciones conocidas

corroborar mediante estudio fenotipico



Las técnicas genotipicas tienen margen
de mejora

PCR a tiempo real para mutaciones concretas =
mayor rapidez

Pirosecuenciacion

Secuenciacion masiva y mas rapida

Detecta poblaciones virales <6%

Deteccion en fase precoz tratamiento
Antes de evidencia de fracaso de  tratamiento
Antes de cualquier ajuste de tratamiento



Consideraciones practicas

Estudio resistencias si carga viral es
superior a 1000 copias/mL

No hay resistencia si no hay exposicion
previa al farmaco

Ni todos los fallos son mutaciones, ni
todas las mutaciones dan fallo



No todo son resistencias o fracasos a
pesar de ellas!!

NIVELES
PLASMATICOS
ANTIVIRAL

SISTEMA
INMUNOLOGICO
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Consideraciones practicas ante sospecha

Cambio empirico:
Severidad enfermedad
D+/R-
Sobreinmunosupresion

Siempre a dosis plenas

Rebajar inmunosupresion



Otras alternativas ante sospecha

Papel de TDM



La TDM no ayuda a correlacionar niveles
con aclaramiento CMV
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Figure 1 CMV treatment with valganciclovir
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in patients 1-6. valganciclovir dosage (red rectangle), ganciclovir plasma concentration (closed

white circle: concentration measured at trough, closed white triangle: concentration measurad 3 h after last dose, red line: concentration
predicted by population pharmacokinetic model), CMY viremia (blue sguare and solid blue ling) and symptoms period (blue diamond)

Perrottet et al. BMC ID 2010;10:2.



Otras alternativas ante sospecha

Papel de TDM

Uso de inmunoglobulinas
Inmunoterapia adoptiva
Leflunomida

Artesunato

Reconversion a mTOR



MTOR reduce la incidencia de CMV

.....
= w
...............................................

o o o
P (=) [=.1
I | 1

CMV disease-free survival (%)

o
|

Log Rank test P=.02

0.0=

| | | | |
0.00 200,00 400.00 &00.00 800.00

Time post-transplant (days)

_% No sirolimus use
| Sirolimus use

San Juan et al. CID 2008:47:875.



MTOR reduce la incidencia de CMV

Table 3. Global risk factors for cytomegalovirus (CMV) disease in kidney allograft recipients.

Univariate analysis Multivariate analysis
Variable OR (Cl 95%) P OR (Cl 95%) P
Donor age =60 years 1.93 (1.27-2.92) 002 2.3 11.5-3.7) <.001
Cyclosporing use 1.9 (1.22-3.08) .04 1.7 (1.1-2.9) 03
Pronhvlavie anainet TRV 2.2 101 2-4) o7
Sirolimus use 0.32 (0.12-0.9] 03 0.27 (0.1-0.78) 018
Kidney-pancreas transplantation 2.33 (1.1-5) .03 3.7 (1.5-9.1) 005
CMV DR~ 5.9 (3.7-9.4) <001 7.214.4-12) <. 001
Epstein-Barr virus D*/R™ 4.87 (1.7-13.8) 003
Use of OKT3 or antithymeocite globulin for induction 2.1 (1.14-3.8) 002 214 (1.1-4.4) .04
Viral infection other than CMV® 1.97 (1.2-3) .002
Acute rejection episode 2.63 (1.66-4.1) <.001 2.7 (1.6-4.4) <.001
Chronic graft malfunction 2.1 (1.4-3.2) <.001 1.8(1.1-2.9) .01

San Juan et al. CID 2008:47:875.



Ya tenemos confirmacion!!!

Doble dosis ganciclovir



Aumentar la dosis de ganciclovir puede
ser util

TABLE 1. Use of high-dose ganciclovir/valganciclovir in the treatment of ganciclovir-resistant CMV replication
Treatment with high-dose GCV/VGC

Viral  Minimum

CMYV replication .
response/ neutrophil

) Basal o \’ir_al load ‘ Mutations time to couqnt
immunosuppression (copies/mL)/ negative (x107/L)/
Baseline D/R (induction/ CMV day after GCV Regimen®/ viral load G-CSF  Complications
n Tx Age/sex disease serology additional®) prevention” Symptoms transplantation UL97/UL54 ECso” duration (days)  (days) treatment of neutropenia
1 K 46/M IN +/ T/M/S (thymoglobulir / PT  /symptomatic 5011/463  C603W/not 5-15x  Intermediate GCV Yes/7 0.9/Yes No
S bolus) done (12)
2 K 38/F GN I+ T/M/S (none/none) PT fsymptomatic  1794/478 A594V/inone 5-15x Intermediate GCV (1), Yes/21 1.2/No No
full GGV (21)
3 K 36M DM +/ T/M/S (none/none) UP  /symptomatic 1251/+110 M460V/I/none 5-15x Intermediate GCV = Yes/14 1.8/No No
(21)
4 K-P 32/M DM +/ T/M/S (none/none) UP Colitis 1398/4+120 A594T/none 2-5x  Intermediate GCV Yes/21 1.5/No No
(28)
5 L 45M CF +/ T/M/S (none/S bolus) UP  /symptomatic 1794/+200  L1595S/none 5-15x Intermediate GCV Yes/28 1.4/No No
(14), full GCV
(14), intermediz te
VGCV (14)
6 K 46/F PK HIV+ +/ T/M/S (none/none) up Asymptomatic  3981/49%4 None/T5031  2-5x  Full VGCV (56) Yes/42 1.1/No No

Gracia-Aufingher et al. Transplantation 2013;95:1015.



Ya tenemos confirmacion!!!

Doble dosis ganciclovir
Foscarnet
CMX001



Brincidofovir (CMX001)

DNA elongation
UL97 (CMV)—— DNA packaging

Protein kinase Ca pS Te| eg ress

UL97 (CMV) ULS54

@in kinase DNA polymerase

GCV ————— GCV-P _I Chain termination

CDV CDV-P
Viral DNA replication




Brincidifovir

Ventajas:
Buena biodisponibilidad oral
Mejor IC50 frente cidofovir
No acumulacién tubulo renal
Activo frente a virus DNA

Inconvenientes:
Diarrea



Brincidifovir es util en profilaxis

Patients with Absolute Risk
Study Group CMV Events Difference P Valuey
percentage points
no. /total no. (%) (95% Cl)
Placebo 22/59 (37) - -
CMX001
40 mg weekly 13/25 (52) 5 (-8 to 38) 0.23
100 mg weekly 6/27 (22) -15 (-35to 5) 0.22
200 mg weekly 12/39 (31) -6 (26 to 13) 0.53
200 mg twice weekly 7/30 (23) -14 (-34 to 6) 0.24
100 mg twice weekly 5/50 (10) -27 (-42 to -12) 0.002

Marty FM et al. NEJM 2013;369:1227.



Ya tenemos confirmacion!!!

Doble dosis ganciclovir
Foscarnet

CMX001
Maribavir



Maribavir

Maribavir
1 DNA elongation

UL97 (CMV)—— DNA packaging

Protein kinase Ca pS Te| eg ress

UL97 (CMV) ULS54

@in kinase DNA polymerase

GCV ————— GCV-P _I Chain termination

Viral DNA replication




Maribavir

Ventajas:
Buena biodisponibilidad oral
No mielosupresion

Inconvenientes:
Resistencia cruzada ganciclovir



Mayor inconveniente: no es util en
profilaxis

100 days posttransplantation

Ganciclovir Maribavir
1000 mg TID 100 mg BID

Parameter (N =120) (N=113) p-Value'
EC-confirmed CMV disease 0 10(9%) 0.0007
Investigatordetermined CMV disease 3(3%) 17 (15%) 0.0008
CMV infection or EC-confirmed disease

pp65 antigenemia? 19(16%) 49 (43 %) < 0.0001

CMV DNA PCR? 18(15%) 59 (52%) < 0.0001

pp65 antigenemia or CMV

DNA PCR? 24(20%) 68 (60%) < 0.0001
Initiation of anti-CMV therapy 5(4%) 37 (33%) < 0.0001

Winston DJ et al. AJT 2012;12:3021.



Maribavir puede ser util tratamientos

refractarios

Months
Patient Age (years)/ Transplant Months post since CMV organ Prior CMV Known genotypic
no. gender type CMV serostatus transplant first CMV disease treatment resistance (to)
1 39 /female Kidney D+ /R— 12 11 Glomerulitis, ValGCV, FOS, CMVIg, Yes (GCV)
(deceased retinitis CDV, LEF
donor)
2 65/male Lung (single) D+/R- 16 11 Pneumanitis ValGCV, GCV, FOS, Yes (GCV)
LEF, CMVIg
3 G8/female Lung (double} D + /R — 33 30 Duodenitis, ValGCV, GCV, FOS, Yes (GCV, FOS,
retinitis Ivig, CDV CDV)
4 44/male Heart D+ /R— 17 8 - GCV, FOS, CMVIg, Yes (GCV, FOS)
ValGCV
5 47 /male Small D+ /R— 5 1.5 Enteritist GCV, ValGCV, FOS, Mo
intestine LEF, CMVIg
5] 15/female Stem cell D-/R+ 0.7 0.6 Preumonitis FOS, GCV, IVIg No
[allogeneic)

Avery et al. TID
2010:;12:489.



Maribavir puede ser util tratamientos
refractarios

Baseline CMV DNA  Other CMV therapy Developed
Patient no./ blood level within first 6 Days on MBV until Total days of MBV MBV PK: Crin genotypic
transplant type (copies/mL) weeks of MBV CMV undetectable  treatment (pg/mL) resistance to MBV
1/Kidney 58,500 LEF - 228 0.35 (400 mg MNo
b.i.dy
0.70(800 mg b..d)
2/Lung 50,947 CsA switched to 6 186 4.9 (400 mg h.id) No
sirolimus
3/Lung 7200 Intravitreal FOS 41 147 3.4 (400 mg b.id) MNo
4 /Heart 1,811,171 - - 376 101 (400 mgh.i.d) Yes (UL9T:T409M,
H411Y)
5/Small intestine 18,203 IV FOS, CMVIg 20 227 2.2 (400 mg b.id.) MNo
6/Stem cell 8283 CMVIg 10 15" 15.3 (400mghid) No

Avery et al. TID

2010;12:489.



Ya tenemos confirmacion!!!

Doble dosis ganciclovir
Foscarnet

CMXO001

Maribavir

Letermovir



Letermovir inhibe la terminasa viral

AlC246

—— HCMV genome

DNA
PAC u

HCMV terminase



Letermovir

Ventajas:
Buena biodisponibilidad oral
Solo activo frente CMV
No mielosupresion
No resistencia cruzada ganciclovir

Inconvenientes:
?PP7?



Letermovir es util en el tratamiento
anticipado

Letermovir  Letermovir
40 mgBID 80 mgQD  Standard of care

(N = 4) (N = 8) (N =7)

Patients with viral 2 (50.0) 4 (50.0) 2 (28.6)
clearance, n (%)

Patients without 2 (50.0) 4 (50.0) 5(71.4)

viral clearance, n (%)

Stoelben S et al. Transpl Int 2014;27:77.



...y en profilaxis

1.07 Letermovir, 240 mg
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