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Interventions in Infection Diseases

* All approaches have consequences...

— Prophylaxis also...

but in this case, we are treating someone that is not
ill..



Important points to analysis before the
indication of prophylaxis
d Is the event frequent?
a Is the event serious ?

Q Is there an effective prophylaxis approach?
A Number needed to treat <20

Q Is prophylaxis safe?
a Resistance, toxicity, and costs

Wingard JR. Transpl Infec Dis 1999; 1: 3-20



Difficults in prophylaxis

 Definition of the period of risk

e When does it start and end??

* What is the agent | am trying to prevent?




Distribuicao dos tipos de infeccao em relacao ao tempo
pos TCTH Alogenico

Viral Virus respiratorios e entericos
. CMV e adenovirus
Herpes virus :
Varicela-zoster =
Fungi : T
ungica Aspergilose Aspergilose "
Candidiase .................................................................................. »
Bacteriana Gram positivas Encapsulado
.............................................................................................. >
Gram negativas

Fator de risco

Neutropenia DlECH agudo DECH crénico
Cateter Venoso central
Tempo infusdo DO D+350 D+100 D+365
em dias

Sepkowitz K. Transplant Infection 2ed.
Wingard JR. Trans Infect Dis 1999; 1:3 - 20




e profilaxia antibacteriana



Why antibacterial prophylaxis in neutropenic and stem
cell transplant?

[ Bacterial infection is frequent in neutropenia
120 — 30% of FN have bacteremia

a Most important etiology in the first fever

a Severe infections and high rates of infection related
mortality

Bodey GP. Ann Intern Med 1966; 64:328-40



Meta- analysis of prophylaxis in neutropenic
patients -

Quinolone Control Group
RR 0,67 fever

GN bacteremia

-Antimicrobial resistance

RR 0,52 Mortality
« R N= 95 studies
0,5 1 1,5 20 OR 9283 patients

Gafter-Guvilli A. Annals of Internal Medicine.2005;142:979-995



Quinolones in prophylaxis practices ...

Favorable Unfavorable

Norfloxacin Cost + llsystemic distribution

Low spectrum

Ciprofloxacin Cost ++ No spectrum for
Good option for Pseudomonas  Streptococcus viridans
Few adverse events GN resistance
Levofloxacin spectrum for Streptococcus Cost +++
viridans 1 Pneumococal Resistance

Few adverse events

Moxifloxacin Anaerobic spectrum Cost +++

1 C. dificille (colitis)




Levofloxacin to Prevent Bacterial Infection in Patients
with Cancer and Neutropenia

Levo controle Levo controle
—— febre ——
—— GN bacteremia —— ‘
mortalidade
|
0 05 1 15 20 OR 0 05 1 15 20 OR
Acute leukemia Autologous HSCT

5 patients received levo for 1 case of FN prevention

Bucaneve J. NEJM 2005; 353 (10):977-987



Other studies in Acute leukemia and

SCT patients

Solano, 2005

Graig, 2007

Eleutherakis-
Paparakovou,
2010

Sohn, 2011

Garnica et al, 2012

AutoHSCT

AL e HSCT

LA, AutoHSCT

AutoHSCT

LA, Auto HSCT

Cohort (matched 51x51
control)

Cohort (before 217 x 326
and after)

Clinical trial 89 x 68
Retrospective 144 x 118
Cohort (before 144 x 79

and after)

Pip-Tazo x norfloxa

Levo x No

Cipro + vanco x No

Cipro X No

Cipro x No

M anfoB, T
duration of
antibiotics

J GN bacteremia,
GP =

UNF,

J bacteremia

JNF, L FOO,

JNF,
J bacteremia.
J' hospitalization

v/ Improvement in outcomes: FN, bacteremia, time free of fever, duration of hospitalization

v'No improvement in mortality rates



Antibacterial Prophylaxis after Chemotherapy
for Solid Tumors and Lymphomas

Levofloxacina

Ca mama/ Tu pulmao/ linfoma/ Tu testicular
v' J episddios febris (p<0.001)
v' I nimero de internacdes (p=0.004)

v’ beneficio apenas se NF no 12 ciclo

v" principalmente no 12 e 29 ciclos

20.000 doses de levo para prevenir 35 NF !!

Cullen et al. NEJM 2005; 353 (10):989-998
Cullen et al. JCO 2007; 25 (30):4821-4828
Baden L. NEJM, 2005 (10): 1052 - 54



Garnica et al. BMC Infectious Diseases 2013, 13:356

http://www.biomedcentral.com/1471-2334/13/356
P BMC
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RESEARCH ARTICLE Open Access

Ciprofloxacin prophylaxis in high risk neutropenic
patients: effects on outcomes, antimicrobial
therapy and resistance

Marcia Garnica', Simone A Nouér', Flavia LPC Pellegrino'?, Beatriz M Moreira®, Angelo Maiolino' and Marcio Nucci'

Variable Ciprofloxacin  Control p
group N=219 group value
N=110

Underlying disease

Acute myeloid leukemia 48 (22) 22 (20) 0.69
Acute lymphoid leukemia 48 (22) 24 (22) 0.98
Multiple myeloma 56 (26) 31 (28) 0.61
Non-Hodgkin lymphoma 40 (18) 8 (7) 0.008
Hodgkin lymphoma 18 (8) 15 (14) 0.12
Other* 9 (4) 10 (9)
Autologous HCT 89 (41) 53 (48) 0.19

Allogeneic HCT 30 (14) 14 (13) 0.81



—> Fever

—

Variable Ciprofloxacin  Control p
group N=219 group value
N=110
159 (73) 102 (93)  <0.001
Fever of unknown origin 86 (39) 52 (47) 0.16
Bacteremia 49 (22) 36 (33) 0.04
due to a single 19 (9) 13(12) 0.36
Gram-negative
due to a single 22 (10) 18 (16) 0.10
Gram-positive
Polymicrobial 8 (4) 5 (45) 0.77
Microbiologically 3(1) 1(1) 1.00
documented without bacteremia
Clinically documented 21 (10) 12(11) 0.71
— 3 Duration of hospitalization (days), 22+ 139(4- 24 +104 0002
mean +5D (range) 97) (5 — 57)
——> Duration of antimicrobial B+76(0-400 1M x70(0 <0.001
treatment (days) , mean 5D - 33)
(range)
—> Receipt of carbapenem™* 79 (36) 15(14)  <0.001
Receipt of glycopeptide 26 (24) 14 (13) 0.82
Death 20 (9) 12(11) 0.61




Important points to analysis before
indication of prophylaxis

 Is the event frequent? 0O Yes
3 Is the event serious ? d Yes
Q Is there effective prophylaxis approach? O Yes

ad Number needed to treat <20 0 (few data, but it

IS in High risk

Q Is prophylaxis safe? FN)
Q Resistance, toxicity, and costs

Wingard JR. Transpl Infec Dis 1999; 1: 3-20



Resistance and Prophylaxis

 Quinolones:
Selection of quinolone resistant isolates

dSelection of isolates with resistance to other

antimicrobial classes

Gafter-Gvilli A. JAC.2007:59:5-22



Studies in Acute leukemia and SCT

Solano, 2005

Graig, 2007

Eleutherakis-
Paparakovou,
2010

Sohn, 2011

Garnica et al,
2012

AutoHSCT

AL e HSCT

LA, AutoHSCT

AutoHSCT

LA, Auto HSCT

v Resisitance to other classes: MRSA, VRE, ESBL...
Bow EJ. Curr Opin Infect Dis 2011, 24:545-553

Cohort (matched

control)

Cohort (before
and after)

Clinical trial

Retrospective

Cohort (before
and after)

v'Increase in:

Pip-Tazo x
norfloxa

Levo x No

Cipro + vanco x

No

Cipro X No

Cipro x No

v Resistant pathogens (C. difficile);

v’ Resistance to quinolone

M anfoB, ™
duration of
antibiotics

JGN

bacteremia, GP =

JNF,
J bacteremia

4 NF, L FOO,

JNF,
J bacteremia.

J hospitalization

Reduction of
resistance#

MVRE

‘MEmpirical
therapy failure

M R quinolona,
T MRSA

MR quinolona
and I ESBL




Ciprofloxacin prophylaxis in high risk neutropenic
patients: effects on outcomes, antimicrobial
therapy and resistance

Table 3 Incidence rates (per 1,000 patients-day) of
resistant bacteria

Period 1 Period 2 p
(2005) (2006-2008) wvalue

Cohort patients

Bacteremia due to Cip-R 3.02 6.77 003
organisms*

Cip-R enterobacteria 038 212 006
Cip-R Pseudomonas aeruginosa 0.38 063 0.71
ESBL production 0.38 1.27 026
Cip-R Staphylococcus aureus 0 063 026

Cip-R CONS 227 2.75 072



Ciprofloxacin prophylaxis in high risk neutropenic
patients: effects on outcomes, antimicrobial
therapy and resistance

Table 3 Incidence rates (per 1,000 patients-day) of
resistant bacteria

Period 1 Period 2 p
(2005) (2006-2008) wvalue

Mon-cohort patients in the hematology unit

Cip-R enterobacteria 0.53 2.54 0.004
Cip-R Pseudomonas aeruginosa 0.70 032 039
ESBL production 052 1.59 008
Cip-R Staphylococcus aureus 0 0.16 052
Cip-R CONS 264 223 065
Hospital
Cip-R enterobacteria 0.76 0.64 0.15
Cip-R Pseudomonas aeruginosa 022 0.21 0.78
ESBL production 0.56 0.53 0.74
Cip-R Staphylococcus aureus 033 0.23 0.06

Cip-RE CONS 0.68 0.60 033




Discontinuation of Prophylaxis and
Resistance

e Spanish study
e After discontinuation:
— Similar Bacteremia rates

— No difference in
mortality

— Retorn to Quinolona
susceptibliity

TABLE 2
Microbiologic Findings

No. of patients (%)

Ciprofioxacin No antibiotic
prophylaxs prophylaxis
Variable (n= 43 patients)  (n = 101 patients] P value
Positive blood cultures 12 (28 26 (26)° 0.4
(aram positive bacteria 2(3) 12(12) 02
CNS 2 9 —
& aureus 0 2 —
viridans streptocoeci 1 —
(iram negative bacteria 11 (26) 15(15) 0.1
Escherichia colf cip-5 1 i —
Escherichia colicip-R T . 0.02
Enterobacter aerogenes 1 —
Enterobacter cloacae 1 0 —
Pseudomonas spp 1 3 —
Klehsiella spp 1 2 —

CNE: coagulase negztive staphylococel; dp-5 ciprofoxacin susceptible; cip-It ciprofioxacin reststant.
? (e patient had polymicroblal bacteremia,

Gomez et al. Cancer 2003;97:419 - 424



Discontinuation of Prophylaxis and
Resistance

e Study in Japan
— prophylaxis (2003 -2005) X No (2006 - 2009)

100 )
Detection rate of ESBL

p<0.05

%o

50

Prophylaxis Siven Mo Siven Mo

E.coli K. pneumoniae

Figure 1. Frequendes of ESBL-pmdudng strains in bacteremic isolates obtained
from patients with febrile neutropenia (n.s., not significant).

Y Chong et al. Int Jour Inf Dis, 2011



More recent data...

* Probable the discontinuation will not return the
epidemiology

* Increasing in ESBL isolates is a disseminated problem

e Selection of mutant isolates

— High frequency of quinolone prescription in all
scenarios;

— Most prescribed antimicrobials class

Bow EJ. Curr Opin Inf Dis, 2011
Baden L. NEJM, 2005 (10): 1052 — 54
Wingard et al. Curr Opin Hematol, 2012, 19:21-26



Recomendacodes IDSA 2010

* Leucemia aguda ou fase neutropénica do TMO:

— Deve ser oferecido profilaxia durante a neutropenia (ciprofloxacina
ou levofloxacina)

— Avaliar o subgrupo de maior beneficio

— Manter avaliacao de Resisténcia .
¢ Beneficio se R < 20 - 30% !

A Neutropenia com expectativa de duracao < 7 dias:
O Nao deve ser oferecido rotineiramente

a Avaliar o uso de quinolona com terapia empirica

Freifeld et al. CID 2011:52:e56 — 93



Resumindo as evidencias...

e Para pacientes de alto risco:
— Tempo neutropenia > 7 dias

* Reducdo de NF, bacteremia e ébito (?) foi demonstrado

* Para pacientes com tempo de neutropenia curto /
MASCC escore > 21:
— Beneficio??
— Perda da oportunidade de tratar a NF empiricamente com
Amox-Clav + Quinolona

Bow EJ. Curr Opin Inf Dis, 2011
Baden L. NEJM, 2005 (10): 1052 - 54
Wingard et al. Curr Opin Hematol, 2012, 19:21-26



e profilaxia antifungica



Invasive Fungal Infection (IFI) — Background

Important problem during induction remission therapy and
consolidation in AML patients

Major cause of infection related mortality in allogeneic HSCT
Increase incidences in other settings (myeloma, monoclonal AntB)
IFl association with:

— Delays treatment schedules

— Severe Morbidity

— High mortality

Maertens et al. Mycoses 2007; 50:2-17
Maurr et al CID 2002:;34:909-17
Acosta J et al. Eur J Clin Microb Infect Dis 2011



O I MA L ARTHOLE H Y OOHLOsE Y

Invasive fungal diseases in haematopoietic cell transplant recipients and
in patients with acute myeloid leukaemia or myelodysplasia in Brazil
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Nucci et al. Clin Micr and Inf 2012;



O I MA L ARTHOLE H Y OOHLOsE Y

Invasive fungal diseases in haematopoietic cell transplant recipients and
in patients with acute myeloid leukaemia or myelodysplasia in Brazil
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Nucci et al. Clin Micr and Inf 2012;



Approaches to decrease IFI mortality

* Antifungal Therapy
— Empirically
— Preemptive

* Prophylaxis

e Ambiental measures — HEPA Filter



Fluconazole in Stem Cell Transplant

e 80":invasive candidiasis - 10-15%

* Mortality ~30-40%
Goodrich et al. J Infect Dis 1991:164:731-40

A
Related and unrelated donor transplants
1.00+=
0.75—
=
S 050-
8
s Fluconazole
S
=
P
0.25 - Placebo
0.00 -

| | I | I I I I I !
0 1 2 3 4 5 6 7 8 9

Years after transplant Marr et al. Blood 2000;96:2055-61



Epidemiology, outcomes, and risk factors of invasive fungal infections in adult

;E#EITIS with acute myelogenous leukemia after induction chemotherapy
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Antifungal Drugs for Prophylaxis in AML or HSCT patients

ABLC

Fluconazole Cornely et al. NEJM 2007
Wingard et al. Blood 2010

Mattiuzzi, 2006
Cattaneo, JAC 2011

Am photel’iCi n B Van Burik et al. Clin Infect Dis 2004
T

L 1 1 n Rijnders, 2008

1980 1990 2000 2010 2020 Mattiuzzi, Cancer 2003



Prohylaxis trials in AML patients

* New azoles:

— Posaconazole and Voriconazole™

* Echinocandins:
— Caspofungin and Mica 50mg x fluco*

* L-Amphotericin

— Inalted (plus oral flu) or Intravenous

*HSCT patients, including
neutropenic phase

Cornely et al. NEJM 2007

Wingard et al. Blood 2010
Mattiuzzi, 2006

Cattaneo, JAC 2011

Van Burik et al. Clin Infect Dis 2004
Rijnders, 2008

Mattiuzzi, Cancer 2003



Prophylaxis in AML patients

TE— - ETEp

Posaconazol

Caspofungin

No symptoms at the begining of drug, only
risk!



Posaconazole vs. Fluconazole/Itraconazole in

Probability of IFI

Flumnnazole
ar itraconazole

Posaconazole

AML/SMD IR

Probability of Death
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Cornely et al. NEJM 2007; 356:348 - 59



Caspofungin vs. Antifungal Prophylaxis

in Acute Leukemia
* Profil-C
 Randomized 1:1 (caspofungin vs. Standard prophylaxis)
e AML (N=138) and ALL (N=37) IR

Caspo SP P

N=93 (%) N=82 (%)
IF| 15 (16) 17 (21) NS
IFI proved/probable 7 (7.5) 3(3.7) NS

Cattaneo et al.JAC 2011



Prophylaxis in HSCT patients

DO D30 D100

Micafungina

Posaconazol

Voriconazol

Van Burik et al. Clin Infect Dis 2004

Hiramatsu et al. Int J Hematol 2008; 88: 588 — 595;
Ullmann et al. NEJM 2007; 356(4): 335-347

Marr et al. Blood 2003;103:1527-33

Wingard et al. Blood 2010



Voriconazole vs. Fluco + Preemptive in HSCT
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Mica vs. fluconazol during neutropenic phase of
autologous and allogeneic HSCT

e /2 centers

e N=889
Micafungina Fluconazol P
nN=425 n=457

Aspergilose 0,2% 1,5% 0,07
Candidiase 0,9% 0,4% 0,44
Total IF 1,2% 2% 0,35
Terapia AF 15% 21% 0,02
empirica

Van Burik et al. Clin Infect Dis 2004



Options Summary of Prophylaxis

Antifungal Agent Advantages Disadvantages Recommendation from
Guidelines

Posaconazole Extended espectrum -PO only ECIL 3: Al
(including Zigomycosis) -interaction IDSA: Al
- Benefits in OS (for AML)

Voriconazole -POand IV - drug Interaction ECIL 3: Al (HSCT)
- toxicity IDSA: NA
-pharmacokinetics
Fluconazole -Cust, No mold action ECIL 3: Al for IC; Cl for AML
-Few interactions (with GMI + HEPA)
LAMB aerosolized -Few interactions - methods ECIL 3: BI
- Local activity -- No action in yeast

prevention (Flu association)

Micafungin/ Caspo -Cust IV Cl
-- low concentration in gut

Hicheri Y. CMI 2012
Maertens et al. BMT 2010
Freifeld et al. CID 2011



Options Summary of Prophylaxis

Antifungal Agent Advantages Disadvantages Recommendation from
Guidelines

Posaconazole Extended espectrum -PO only ECIL 3: Al
(including Zigomycosis) -interaction IDSA: Al
- Benefits in OS (for AML)

VOI’ICOI‘\aZO|e -DPN and IV/ _driioc Intarartinn ECIl 2- Al [HLCT)

AML - Evidence level Al
Fluconazole POS&COHaZO|e I)for AML

LAMB aerosolized -Few interactions - methods ECIL 3: BI
- Local activity -- No action in yeast
HSCT - Evidence level Bl - Cl
Micafungin/ Caspo -Cust -1V Cl

-- low concentration in gut

Hicheri Y. CMI 2012
Maertens et al. BMT 2010
Freifeld et al. CID 2011



But, we can not prevent all ...
Breakthrough infection in use of prophylaxis

Posaconazole Voriconazole Caspofungin L-Amb
(AML/MDS) GEe1) (AML) innalted
C krusei 0 1 (Candida sp.)
7
C. glabrata 2
Aspergillus 2 2 (Pv) + 15 (Pb) + 5 6
8 (pres)

Zigomicetos 4* (flu arm)
Other Fungi 1 2 1

Candida Flu R and Molds Breakthrough infections




Systemic antifungal treatment after posaconazole prophylaxis: results
from the SEIFEM 2010-C survey

[1192 consecutive, newly diagnosed AML pﬂtientsJ

"

i \ 4
981 patients were treated with aggressive chemuthempy]

Y
510 patients received posaconazole prophylaxis ‘

L 4

140 (27%) needed systemic antifungal therapy
i y B
127 evaluable patients started treatment
e A

l l l

(102 (80%) empiriculJ [19 (15%) pre—emptiw—ﬂ 6 (5%) targeted ]
J Antimicrob Chemother 2014; 69:

L




Prophylaxis

e Reduce incidences of IFI

* A special selection of group is necessary
— AML
— Allo ? at the time of GVHD? When the risk stops?

* The consumption of antifungal is high



In terms of drug selection...

* Posaconazole .. Will be evaluable next year in
Brazil

* Voriconazole ... Only one well designed trial in
HCT

— Erratic concentration
— Interaction
— Adverse effects of chronic use.. (skin cancer)

* Equinocandins

— Low concentration in GUT (Candida escapes)
— |solates with high MIC



Lumulatve inCidencs

1.0

Risk Assessment

— AMUMDS
- .Iq“l:n-H':T
------- Auto-HCT

p < 0.001

0 50 100 150 200 250 300 350
Time (days)

Nucci et al. Clin Micr and Inf 2012;



Risk Assessment

7 18.7%
=== 11.3%

02

s 1.9%

Nucci et al. Clin Micr and Inf 2012;



e profilaxia antiviral



Distribuicao dos tipos de infeccao em relacao ao tempo
pos TCTH Alogenico

Viral Virus respiratorios e entéricos
. CMV, adenovirus e EBV
Herpes virus — L
—— Varicela-zoster
Fungica
Bacteriana
Fator de risco : 2
Neutropenia DlECH agudo DECH cronico
Cateter Venoso central
Tempo infusédo DO D+50 D+100 D+365

em dias
Sepkowitz K. Transplant Infection 2ed.

Wingard JR. Trans Infect Dis 1999; 1:3 - 20




Profilaxia Viral

« Altas taxas de reativacao viral (HSV, VZV, CMV) em
pacientes hematologicos

« Durante a neutropenia: Reativacao de HSV!!!

a Profilaxia com aciclovir para Leucemia Aguda:
A Reduz incidéncia e severidade da infeccao
A Nao reduz duracao de febre
a Nao reduz uso de antimicrobiano
a Nao reduz bacteremia

Sandherr et al. Annals of Oncology 2006; 17: 1051-1059



Herpes Simplex em TMO

1 Fase pré-pega:

 quadros graves e até fatais

d reativacao > 70% dos casos (IgG+).
1 Fase pos-pega:

U reativacao >70%: quadros menos graves.



Profilaxia Viral

Pacientes em RIisco

LAem IR Autdlogo Alogénico

HSV Sem nivel de Recomendado Recomendado
recomendacao (condicionamento (condicionament

até D+30) o ate D+30)

Sandherr et al. Annals of Oncology 2006; 17: 1051-1059



CMV prophylaxis

* High frequency of reactivation:
— Allo SCT
— Fludarabine schedules
— Monoclonal antibodies??

* Problem:
— High toxicity related to evaluable drugs
— Good performance of preemptive approach



Abordagens de CMV em Alo TMO

Transplante

@ Profilaxia

Reativacao CMV
Terapia
@ preemptiva

Adoecimento Tratamento



Reativacao de CMV no TCTH- Era

Preemptiva
o3 Recurrent CMV
o Sepsis
E Q cCcv/Fc | Organ Failure
E - P
o v CMV-IFS

30 60 90 120 150 180
Days Post BMT

GCV.: ganciclovir

CMV-IP: pneumonite intersticial
Beckh et al. BBMT 2003; 9: 543 - 558



Estudos randomizados de profilaxia com ganciclovir

Variaveis / Autor Winston et al Goodrich et al Boeckh et al
N 45P /40 G 31P/33G 114 PE /112 G
Duracao -7 a-1 até +120 até d+100 até d+100
Infeccéo Ativa (reativacao) 43% x 20% 45% x 3% 79% x 41%
P=0,008
Doenca CMV 18% x 9% 29% x 0% 14,1% x 2,7%
P=0,20
Impacto sobrevida Nao Nao Nao
D+100 64%P x 70%G 81%P x 88%G N pegueno
Outras Altas taxas de > inc de IFI e bact > incidencia de IFI
neutropenia Doenca tardia Doenca tardia




Estudos randomizados de profilaxia com ganciclovir

Variaveis / Autor Winston et al Goodrich et al Boeckh et al
N A5P /140G 31P/33G 114 PE/ 112 G
Duracao -7 a-1 até +120 até d+100 até d+100
Infeccéo Ativa (reativacao) 43% x 20% 45% x 3% 79% x 41%
P=0,008
Doenca CMV 18% x 9% 29% x 0% 14,1% x 2,7%
P=0,20
Impacto sobrevida Nao Nao Nao
D+100 64%P x 70%G 81%P x 88%G N pegueno
Outras Altas taxas de > Inc de IFI e bact > incidencia de IFI

neutropenia

Doenca tardia

Doenca tardia

Efeitos adversos na hematopoese — fator limitante!!




Preemptivo X Profilatico

* Possibilita exposicao ao virus e reconstituicao
de resposta imune adequada

* Altas taxas de reativacao viral apos suspensao
da profilaxia

* Unica droga disponivel é ganciclovir IV
(estudos randomizados com valganciclovir —
mantendo toxicidade hematologica)

Recomendacgdes CIBMTR, IDSA, CDC



New drugs in antiviral scenario...

> W " Maribavir prophylaxis for prevention of cytomegalovirus
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* Oral drug, CMV specific
* Tested in prophylaxis after engraphment
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ORIGINAL ARTICLE

CMXO001 to Prevent Cytomegalovirus Disease
in Hematopoietic-Cell Transplantation

Francisco M. Marty, M.D., Drew ]. Winston, M.D., Scott D. Rowley, M.D.,
Estil Vance, M.D., Genovefa A. Papanicolaou, M.D., Kathleen M. Mullane, D.O.,
Thomas M. Brundage, M.S., Alice T. Robertson, Ph.D., Susan Godkin, R.Ph.,
Hervé Momméja-Marin, M.D., and Michael Boeckh, M.D.,
for the CMX001-201 Clinical Study Group*

Table 1. Primary Efficacy End Point in the CMX001 Dose Groups as Compared
with the Placebo Group (Intention-to-Treat Population).*

Patients with Absolute Risk

Study Group CMV Events Difference P Valuej
percentage points
no. ftotal no. (%) (95% Cl)
Placebo 22/59 (37) — —
CMX001
40 mg weekly 13/25 (52) 15 (-8 to 38) 0.23
100 mg weekly 6/27 (22) -15(-35to0 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

Baseline patients with CMV reactivation



Letermovir for Cytomegalovirus Prophylaxis
in Hematopoietic-Cell Transplantation

Roy F. Chemaly, M.D., Andrew J. Ullmann, M.D., Susanne Stoelben, M.D., Marie Paule Richard, M.D.,
Martin Bornhiduser, M.D., Christoph Groth, M.D., Hermann Einsele, M.D., Margarida Silverman, M.D.,
Kathleen M. Mullane, M.D., Janice Brown, M.D., Horst Nowak, Ph.D., Katrin Kélling, M.Sc.,

Hans P. Stobernack, DV.M., Peter Lischka, Ph.D., Holger Zimmermann, Ph.D., Helga Riibsamen-Schaeff, Ph.D.,,
Richard E. Champlin, M.D., and Gerhard Ehninger, M.D., for the AIC246 Study Team™*
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Figure 1. Kaplan—Meier Plot of the Time to Failure of Prophylaxis against
Cytomegalovirus Infection during the 12-Week Treatment Period (Modified
Intention-to-Treat Population).



Initial data from new anti CMV drugs

—mm

Maribavir Encapsulation  Phase 3 on Negative in
and virus cell prophylaxis efficacy
egress

CMX001 Cidofuvir Safety (phase Positive in Diarrhea —
intracelular 2) prevention neutropenia

(high doses)

Letermovir New Safety (phase Positive in Few
mechanism 2) prevention
(subunit (high doses)
pUL56)

Letermovir and Maribavir - CMV specific (HSV
prophylaxis necessary)

CMXO001 - HSV, VZV and other DNA virus



ConclusoOes

* Profilaxias tém um grande impacto clinico, porém:

— Devem ser guiadas pelo risco do paciente

* Atentar a fase de risco — dificil saber quando parar!!

— Sempre havera uma reacao:
* Deve-se identifica-la e maneja-la

* Avaliar sempre risco-beneficio



* Obrigada!

marciagarnica@hucff.ufrj.br



