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‘ Rational use of antifungals?
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e We kno

e How can mitigat::?b of hgr:wan-pfthogspiclfungit
. . that exhibit resistance to medical agents:
maintain can clinical\antifungal stewardship help?

— Drugs \
— ldeal d cuiremuuir: Nicois 19k & susy  Moody: ﬂ
— Correct indicatior\

— |deal choice

— Decrease resistance?

* Local Antifungal Stewardship Program

Q



Steps for a LASP

if{ — Group with a ID specialist, pharmacist and administrator support

* — Develop local guidelines based on the local epidemiology and real
condition for antifungal therapy and also supported by national or
international guidelines

@ — Continuous education of healthcare staff (medical and pharmacist)
if{ — Restriction formulary

* — Bedside intervention of LASP with assistance group

if{ — Evaluate periodically the consume of antifungal drugs

® — Publication of data for all medical staff



Training should be the first step toward an antifungal stewardship
program
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€ Microbiology Department, School of Medicine, Universidod Complutense de Madrid, Spain

 Candida:

— 50% know how to differentiate colonization and
infection

— 17% know the resistance rate of fluconazol
— 33% know the indication of prophylaxis

— 23% know the indication of empirical antifungal
therapy

— 73% know which antifungal to use



Aspergillus

Training should be the first step toward an antifungal stewardship
program

Maricela Valerio®%*, Patricia Mufioz®%¢, Carmen Rodriguez-Gonzailez":¢, Maria Sanjurjo®°,
Jesis Guinea®<, Emilio Bouza®%%¢ on behalf the COMIC study group (Collaborative group on Mycosis)®

4 Clinical Microbiology and Infectious Diseases Department, Hospital General Universitario Gregorio Marafidn, Madrid, Spain
b Pharmacy Department, Hospital General Universitario Gregorio Marafidn, Madrid, Spain

® Instifuto de Investigocidn Sonitario del Hospital Gregorio Marafidn, Madrid, Spoin

4 (TBER de Enfermedades Respiratorias (CIBERES), Madrid, Spain

€ Microbiology Department, School of Medicine, Universidod Complutense de Madrid, Spain

e Aspergillus:
— 67% know how to indentify colonization from
infection
— 31% know the drug of choice

— 36% know the treatment duration



‘ And in your hospital?

Yr — Group with a ID specialist, pharmacist and administrator support

— Develop local guidelines based on the local epidemiology and real
condition for antifungal therapy and also supported by national or
international guidelines

® — Continuous education of healthcare staff (medical and pharmacist)
% — Restriction formulary

3’."( — Bedside intervention of LASP with assistance group

Y — Evaluate periodically the consume of antifungal drugs

® — Publication of data for all medical staff

* Do the medical staff know the drug of choice,
ideal dosage, empirical and specifical
therapies for invasive fungal infections?
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— The next following concepts are based on medical
literature considering the best level of evidence

— Some data will be confronted with the current
LASP in Hospital Universitario Evangelico de
Curitiba

e 660 beds (55 ICU)
e Renal Tx

* Trauma

* Surgery

* Burn



Candidemia

LET’S GO TO ECHINOCANDINS
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e The best niche

* The most common presentation of invasive
candidemia
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Pathogen % BSI (rank) Crude mortality (%)
Total (n=2,447) ICU (n = 1,196) Non-ICU (n = 1,251) Total (n =971) ICU (n = 656) Non-ICU (n = 315)
5. aureus 15.4 (1) 12.8 [3]E 17.9 (1) 31.0 48.2 24.0
ColNS 13.8(2) 16.6 (1}]§ 11.2 (3) 32.0 46.5 23.2
Klebsiella spp. 13.2 (3) 11.8 (4) 14.5 (2) 24.7 55.2 24.8
Acinetc Bacterla o 39.6
;{::E;Staphylococcus aureusv 4 4 ST e e f:
gz Klebsiella spp oa
| ———Acinetobacter spp 6.2
Serr-:lti:’E' coli 29.1
~ proteusEnterobacter spp 30.0
| Pseudomonas aeruginosa
Candida spp
Serratia spp
Outros

C ] Marra A. J Clin Microbiol. 2011 Eggimann LID 2012




Mortality Map
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Neutropenia, Corticoid use

High Apache

The only one that can

be modified Delay or wrong Antifungal

Older

Longer hospitalization

Vardakas K.Z. Clinical Microbiology and Infection (2009) Bassetti M. Diagnostic Microbiology and Infectious Disease (2007)
Tumbarello M. Journal of Clinical Microbiology (2007) Colombo A.L. Infection Control and Hospital Epidemiology (2007)




30% wrong dosage

BMC Infect Dis. 2010 Jun 3;10:150.
Micek ST, Kothari S, Shorr AF.

95% of delay




Antifungal therapy
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Fever without a evident site of infection
Increased heart and breath rate
Embolic signs
Subcutaneous nodules
Retinal infiltrates




 Blood Culture

Confirmed

e 1,3 beta-D-glucan
e Septifast — 6h
* PCR + ESM —4h Probable (Pre-emptive)

— Radical study
* Europe and USA

- Elepola A. Journal of Microbiology 2004 ‘)




Clinical parameters for pre-emptive therapy

Rule® Rule No. of No. of Infection rate Relative risk” p-value®  Sensitivity  Specificity PPV NPV
description patients cases among IC patients
selected selected
(n=2,890) by rule by rule Not Selected by
(% of (% of total) selected rule (%)
(%)
1 (n=2,889) Any antibiotic use 1,801 (62.3) 78 (88.6) 0.9 43 4.71(245,9.06) <0.001 0.89 0.38 004 099
(day 1-3) AND CVC
(day 1-3)
2 (n=2,879) Any antibiotic use (day 1-3) 916 (31.8) 58 (65.9) 1.5 6.3 4.14 (269, 639) <0.001 0.66 0.69 0.06 098
AND CVC (day 1-3) AND
at least one of the following
additional nisk factors: any
surgery (day —7-0): immunosuppressive
use (day —7-0); pancreatitis
(day —7-0); TPN (day 1-3);
any dialysis (day 1-3);
steroid use (day —7-3)
3 (n=2,.859) Any antibiotic use (day 1-3) 303 (10.6) 30 (34.1) 23 99 436 (285, 6.67) <0.001 0.34 0.90 009 097

OR CVC (day 1-3) AND at

least two of the following
additional risk factors:

any surgery (day —7-0):
immunosuppressive use (day —7-0);
pancreatitis (day —7-0);

TPN (day 1-3); any dialysis

(day 1-3): steroid use

(day —7-3)

NNT = 13 — Should be considered




ROC: AUC 0.847 ; 95%CI 0.8 to 0.894

1.0
9 A
R
score >2.5 will ;
help intensivists |
select patients who 8 1
will benefit from early anti- | = 1
fungal administration. 4
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v 00 ] . . . . . . ‘ . .
0,0 W1 2 3 A i) B i B 5 1,0
False-positive
B[  Cutoffvalue Sensitivity False positive
1.055 983 B53
1.509 949 495
] 1.963 898 426
2.069 831 L 312
2074 814 '.- 301
2.528 814 258
2.982 780 231
3.026 610 132
3.093 503 130
3.547 _ 525 092
4.001 492 077




©® Empiric or pre-emptive
TABLE 4. Recommendations on fever-driven and diagnosis-driven therapy of candidaemia and invasive candidiasis

Population Intention Intervention SoR QoE References

Empiric

Pre-emptive

Definitive

APACHE, acute physiology and chronic health evaluation.

*The (1,3)-f-p-glucan tests have low specificity and sensitivity with false-positive results in the presence of haemodialysis, other fungal or bacterial infection, wound gauze,
albumin or immunoglobulin infusion.

ESCMID EFISG

Strongly supports a recommendation for use
Moderately supports a recommendation for use
Marginally supports a recommendation for use
Supports a recommendation against use
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Anidulafungin compared with fluconazole in
severely ill patients with candidemia and other
forms of invasive candidiasis: Support for the

2009 IDSA treatment guidelines for candidiasis

Absolute percent difference
between treatments (35% CI)

Moderate to severe illness —_——

APACHE lI=15 -_—

Severe sepsis with =1 organ dysfunction +—

Respiratory dysfunction
Renal dysfunction

Hepatic dysfunction

Cardiovascular dysfunction

Severe sepsis with multiple organ dysfunction

Treatment in ICU

T T T T 1
-20 0 20 40 G0 80

1
-40
2

|

Fluconazole Anidulafungin
better better

Figure 1 Difference in global response at end of treatment
among severely ill patients and the various subpopulations.

el

pos-hoc study of Anidulafungine vs Fluconazole APACHE >15
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Figure 2 Kaplan-Meier analysis of survival to 14 days among

severely ill patients with candidemia.




IDSA [9]

ECIL-4 (for overall

population) [10] EFISG (ESCMID) [11]

DMYKG/PEG [12]

Indication for
antifungal therapy

Preferred first line
therapy

Criteria for choice
of drug

Duration of
therapy

e All pts with Candida-
positive blood culture
e EC or FLC

» EC: moderately to severely
ill, recent azole exposure

e FLC: less severely ill

» 2 weeks after
documented clearance
of Candida from
bloodstream

AND

e roonlitinn ﬁf. cumntnme

e All pts with Candida-
positive blood cultur

e EC or L-AMB or FLC
VORI

pts with Candida-
bhsQd culture

e FLC and VORI avoid e Only EC as
after azole prophylaxis recommended first
e FLC: avoid if severely ill line therapy
e 14 d after last positive e 14 d after end of
blood culture candidaemia
AND
» resolution of signs and
symptoms

e All pts with Candida-positive
blood culture

e EC or FLC

e L-AME alternative in
critically ill pts

e FLC: avoid after azole
prophylaxis and in critically
ill pts

e 14 d after first negative
blood culture

AND

e complete resolution of all
signs and symptoms
attributahlo tn

Echinocandin

ELSEVIER
DOYMA

Revista Iberoamericana
de Micologia

www. elsevier.es/revibercammicol

Special Article

Recommendations for the management of candidemia in adults in Latin America

Guideline

Marcio Nucci®"-*, Luis Thompson-Moya"”", Manuel Guzman-Blanco“"™, Iris Nora Tiraboschi®™,

Jorge Alberto Cortes®"™, Juan Echevarria™™, Jose Sifuentes®™, Jeanette Zurita""™,

Maria E. Santolaya"™, Tito Alvarado Matute™, Flavio de Queiroz Telles*-™, Arnaldo Lopes Colombo"™

ISES

| P

Brazilian guidelines for the management of candidiasis: a joint
meeting report of three medical societies — Sociedade Brasileira
de Infectologia, Sociedade Paulista de Infectologia, Sociedade
Brasileira de Medicina Tropical




Echinocandins: are they all the same?

herjee PK 1eehan O, Puzniak L, Schlamm H, G

Jraanisn sDOTUNg Vi 1unNQir uiarunaqir w
e —— I R —— ——
Candida species MIC.,, MIC,, MICy,, MIC,, (rarige)




Variable Caspofungin Micafungin Anidulafungin
Crax (M@/L) [50 mg single dose] 7.64 4.95 2.07-3.5
Bioavailability (%) 10 <10 2~7

. (N) 9-11 11-17 24-26

Vd (L/kg 0.14 0.22-0.24 0.5

AUC (mge h/L) 87.9-114.8 111.3 14 4-53
Protein binding (%) 06-97 09 8 Q09

Metabolism

Cly

Fraction excreted unchanged in
urine (%)

Elimination

Slow peptide hydrolysis,

N-acetylation and spontane
degradation to inactive prot

0.15
1.4

35% faeces, 41

unchanged drug

irine, 1.4% as 40% faeces, <15%

Catechol-O-methyltransferase

PK EC = AUC/MIC

urine

Not metabolized
>al degradation to
labolites

Primarily faeces (<10% as intact
drug), 1% urine

CSF penetration (% plasma)

LOow

Low

0.1%

Dose adjustment in renal

No dose adjustment needed

No dose adjustment needed

No dose adjustment needed

insufficiency

Dose adjustment in geriatric

patients

No dose adjustment needed

No dose adjustment needed

No dose adjustment needed

Dose adjustment in hepatic
insufficiency

Child-Pugh 5-6: none
Child-Pugh 7-9: significant
increase in AUC; reduce
maintenance dose to 35 mg/day
Child-Pugh >9: no data

AUC significantly decreased
compared with healthy subjects

Child-Pugh 7-9: C,..a Not altered,

No dose adjustment needed in
patients with mild, moderate or
severe hepatic dysfunction
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MIC distributions include collated data from multiple =

% microorganisms

b1

B0

Micafungin / Candida albicans EUCAST
International MIC Distribution - Reference Database 2014-10-01

Anidulafungin / Candida albicans EUCAST
International MIC Distribution - Reference Database 2014-10-01

rces, geographical areas and time periods and can never be used  MIC distributions include collsted data from muttiple gaurces, geographical areas and time periods and can never be used
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Caspolungin MIC

Kartsonis AAC 2005
C. albicans, krusei, tropicalis C. parapsilosis
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Caspofungin

=l CARRIER = 12:00 PM.

{ vetar  GABE haspitalar

Loading

YES Candidgmia
dose

Na 0

chogue, disfungbes organicas)ou uso
27, g

nos ultimos 30 dias.

Micafungina 100mg (I\V) 24/24h por 14

dias apos hemocultura negativa

Para acienzes n3o graves e sem uso

Fluconazal 12mg/kg (I\V) no primeiro dia
e depois Gmgkg 24/24h

P o Se identificada @ espécie de Candida:

I ce +++ Candida albicans - Se paciente grave, mantem

micafungina. Se paciente melhora importante,
descalonamento para fluconazol

Candida tropicalis — Fluconazol

Candida parapsilosis - Fluconazol

Candida krusei - Mcafungina

Candida glabrata — Mcafungina

Outras Candida — Consultar o infectologista

OUTROS FUNGOS

Other Child B/C




Prophylax

* Fluconazole is established (6r

— Not for echinocandin

Population

Intention

Interventior

Recent abdominal surgery AND recurrent
gastrointestinal perforations or
anastomotic leakages

Critically ill surgical patients with an
expected length of ICU stay 23 day
Ventilated for 48 h and expected to be

ventifated for another 272 h

Ventilated, hospitalized for 23 day, received
antibiotics, CVC, and 21 of: parenteral
nutrition, dialysis, major surgery.
pancreatitis, systemic steroids,
immunosuppression

Surgical ICU patients

Critically ill patients with risk factors for
invasive candidiasis/candidaemia
Surgical ICU with cacabolism

To prevent intraabdominal Candida infection

To delay the time to fungal infection

To prevent invasive candidiasis/candidaemia

To prevent invasive candidiasis/candidaemia

To prevent invasive candidiasis/candidaemia
To prevent invasive candidiasis/candidaemia

To prevent invasive candidiasis/candidaemia

Fluconazole 4

Caspofungin ]
Fluconazole 4

Fluconazole |

Caspofungin £

Ketoconazole

ltraconazole 4

Nystatin
4 Mio IU/day

We have not
indicated prophylaxis

OUTROS FUNGOS




Rational use of echi '

* Non-neutropenic patients

— Positive blood culture { votar - GABE hospitalar
* Always (echinocandin or fluconazole)

— Biomarker (b-d-glucan)
e Weak Not defined in our
protocol

«ll CARRIER = 12:00 PM

— Candida score

* Not established by some guidelines (E BELETEE el Baussel

. but avoided without
— Latin America — Well discussed but witl

» Easy at bedside for decision

— Sepsis + risk factors
— NNT=13

— Feverin ICU
 Not indicated

- ()

risk factors (CS)




=l CARRIER = 12:00 PM

GABE haospitalar

Candidemia

Na suspeita do candidemia

Para pacientes graves (APACHE =186,

chogue, disfuncbes organicas)ou uso
2 vio de fl |

nos ultimos 30 dias.

Micafungina 100mg (IV) 24/24h por 14

dias apos hemocultura negativa

- -

“Cost
NO loading dose

* Moderate evere O

Para pacientes n30 graves e sem uso

vio de fl ! ilti 20 di
Fluconazol 12mg/kg (IV) no primeiro dia
Oe depois Gmgkg 24/24h

antificada 3 espécie de Candida:

albicans — Se paciente grave, mantem
a. Se paciente melhora importante,
ento para fluconazol

alis - Fluconazol

silosis — Fluconazol
Mcafungina

— hMicafungina

onsultar o infectologista

fluconazole?

0 disease

C. albicans + C.
parapsilosis> >85% v)




De-scalation therapy

* Change echinocandin to fluconazole

— Consideration for oral therapy
* Early discharge

— Low cost
— Avoid exposure to echinocandins?



CALLID

others

C. guilhermondi C. albicans

Amphotericina

C. lusitanae 4

- C. tropicalis

C. parapsilosis
C. krusei

Candida tropicalis: its prevalence, pathogenicity

Mad Mysal 2012 i S. Eput ahead of pring)

Candida glabrata: an emerging pathogen in Brazilian tertiary care hospitals. and increasing resistance to fluconazole
Colomo AL, Gamica M, Aranha Camargd LF, (3 Cunha C& Banders AC. Boroni 0, Camoos T, Senna AL Yalias Didier ME, ias V. ucd W

“Universctde Faderw 5¢ S30 Pau, ko Pauk Rajendra J. Kothavade," M. M. Kura,? Arvind G. Valand®
Apstract and M. H. Panthaki®

Candids glsbrata is an efrequent cause of candidemia in Brazdian public hospiats. We immvestigated putastre diisrences in the epdemiciogy



Identification of species
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Is it cost saving?

Parapsilosis -> fluconazole
1 echinocandin treatment => 70 identification and AST for
yeasts

1 parapsilosis / 69 non-parapsilosis ? (Never)

- Sheppard D.C. Journal of Clinical Microbiology (2008) Metwally L. Jogfialfof Medical


http://images.google.com.br/imgres?imgurl=http://scienceprofonline.googlepages.com/api20eCrop.jpg/api20eCrop-full;init:.jpg&imgrefurl=http://scienceprofonline.googlepages.com/virtualmicrobiologyclasslaboratory234&usg=__rYI1eTJykVYwZkQTmBNIm_S7b94=&h=234&w=296&sz=9&hl=pt-BR&start=3&tbnid=cbH7LMV5dRc78M:&tbnh=92&tbnw=116&prev=/images?q=api20&gbv=2&hl=pt-BR&sa=G

‘ In resume

* How can | improve the use echinocandins in
the ICU?

— Increase the pre-emptive therapy
e Biomarkers (BDG, mannan)
* PCR, Maldi-Tof, Septifast
— Avoid vicious prescriptions of fluconazole for
severe patients in the ICU

— Add “clinical scores of candidemia” in the routine
like other severeness scores (APACHE, SOFA,
MODS)

()



What is the best echinocandin?

 The most affordable for you hospital

* |n Brazil

— in public hospitals, the cost is the main point of
the decision

— In private hospital, the reimburment can be a
advantage.



Neutropenic and endemic mycosis

LET’S GO TO LIPID FORMULATION
OF AMPHOTERICIN B



1,600-11,000 nm
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60-70 nm

Amphotec®/Amphocil®
120-140 nm

Top view
of single complex

Polar
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Amphotericin B

Membrane of assocnated complexes




Fungal species FLU I[TRA POSA VOR| AMB | Echinocandins®

Asperglllus terreus - +/— + +

+
Candida albicans - - + - - -
(‘,aﬂrﬁﬁg k”l‘j@' (A = +/— + + | 4/ +
Candida g‘labrata /- - - 4- + +
Other Candida spemesb + + + + + +/—

Histoplasma capsulatum + + + + - -
Fusarium species - = +H—- 4| +- -
Zygomycetes - o/ + - + _
q fcvdcs o aT-apiospermum - — — + + +/— —

Scedosponum prolificans — - - — — =

Trichosporon — - ND + +/— -
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Approach to the Classification of Medically Important Moulds
Segal B, Bow EJ, Menichetti F: Infect Dis Clin N Am 2002;16:935-64

S. prolificans P. lilacinus




Empiric Vs preemptive

Empirical versus Preemptive Antifungal Therapy
for High-Risk, Febrile, Neutropenic Patients:

A Randomized, Controlled Trial

Catherine (:ordonmer Ceclle Pamas Sebastlen Maury Anne Vekhoﬂ Hassan Farhat. Fellpe Suarezs

S Cost savmg and

rational

* Preemptive

— Start if:
* Positive culture
* Thorax and sinuses CT
* Diarrheia ou grade 3 mucositis
* Galactomannan >0.5
* Shock
* Cutaenous suggestive lesions
* Abdome US
— Abscess
* Brain CT
— Abscess
* Neurological sign/symtoms

Cumulative Incidence, %
8 8 8§ 8 8 3 8 8 8

3

=

* Empiric
* Expensive
* LessIFl

* Preemptive
— Cost saving
— More IFI

e No difference in
mortality rate

— Ariﬁhmgalempiﬁml hemapy

— = Antifungal preemptive thera: 7" "
g o « Gray test, P< 0001

- = IFI [preemptnve tharapy) 7

e |F [2Tpiical thesapy | /" ST

. Sl
7/ st aiia
. 7/
¥ -
)% e
4 7
. 7
& /
/
‘ 7/
. / -------
7 s
SR s T T T ey test ez
T .- By
W —Aesy SRS —
i) 0 0 0
Neutropenia duration, days



What is the best empirical therapy in neutropenic
persistent febrile patient

European Conference on infections in leukaemia

Antifungal agent Daily dose Level of CDC grading
recommendation Level of
evidence for

Efficacy Safety

Liposomal ampho B 3mg/kg
Caspofungin S0mg

ABCD 4 mg/kg

ABLC Smg/kg
[traconazole 200 mg 1i.v.
Voriconazole 2 x Img/kg 1.v.
Micafungin 100 mg

Ampho B 0.5-1 mg/kg
deoxycholate

Fluconazole 400 mg 1.v.
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Treatment of Aspergillosis: Clinical Practice
Guidelines of the Infectious Diseases Society
of America

— Voriconazole (Al)

* Voricovs ABD —53% vs 32% -
(clinical response 12w) i

* Vorico vs ABD —71% vs 58%
(survival 12 w)

— AB Lipid 22. choice (Al)

* Resposta +/-40%

* A.terreus resistente a AB
— Combined therapy not indicated N

— Considered after failure or Spidie
adverse effects of voriconazole

Voriconazole group

Amphotericin B group-
deaxicolate

40 P=0.02

Patients Surviving (%)

L e e wnton ot e o s )



Duration of the treatment

Treatment of Aspergillosis: Clinical Practic
Guidelines of the Infectious Diseases Socic
of America

Cost saving

Thomas J. Walsh,' Elias J. Anaissie,? David W. Denning,” Raoul Herbrecht," Dimitrios P. Kontoyis
Kieren A. Marr;® Vicki A. Morrison,*” Brahm H Segal® William J. Steinbach,® David A. Stevens,'"
Jo-Anne van Burik,” John R. Wingard,” and Thomas F. Patterson®*

— 6 to 12 weeks or neutrophils ‘fE¥Overy, absence of

lesions in the CT

— Low levels of galactomannan

* Restart prophylaxis if neutropenia



ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, Apr. 2007, p. 1253-1258 Vol. 51. No. 4
0066-4304/07/S08.00+0  doi:10.1128/AAC.01449-06
Copyright © 2007, American Society for Microbiology. All Rights Reserved.

Comparative Analysis of Amphoterici
Amphotericin B Kinetics of Lun
in a Murine Model of Ac

lex and Liposomal

*P<0.05 5 mg/kg

* ABLC (Lipid

* ABL (lipossoma

Lewis RE
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And about mucormycosis?

No RCT Ampbhotericin is the drug

of choice
ESCMID guidelines

Population Intention Intervention SoR QoE

Any To increase survival rates Surgical debridement A llu

Any To cure and to increase Surgical debridement in addition to antifungal A llu
survival rates treatment

Immunocompromised To increase survival rates Immediate treatment initiation A llu

Any To cure and to increase Amphotericin B, liposomal =5 mg/kg” A llu
survival rates

CNS To cure Amphotericin B, liposomal 10 mg/kg, initial 28 days® A I

Any, except CNS To cure Amphotericin B, lipid complex 5 mg/kg” B llu

- ] ()



Murine models suggest that liposomal amphotericin B is

more effective than the deoxycholate formulation against

mucormycosis [124], and
and amphotericin B lipig
[125]. Actually the lig
lung concentrations

liposomal amphote

ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, Mar. 2010, p. 1298-1304
0066-4804/10/$12.00  doi:10.1128/AAC.01222-09
Copyright © 2010, American Society for Microbiology. All Rights Reserved.

Comparative Pharmacodynamics o
Complex and Liposomal Amphoter
Model of Pulmonary Muco

Russell E. Lewis,'”* Nathan D. Albert,” Guangling Liao," J18
Randall A. Prince.'? and Dimitrios P. Kontoyiannisl"
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Fusariose

Fungal species

ruswupiadinia capouiaiunin 241 RS 2 2 R i e —1‘7’:
Fusarium species -

Zygomycetes

F o TSR ST




‘ Fusariose

-+~ No PMNrecovery B -+~ No fungemia
=+ PMN Recovery =+ Fungemia
80+ E 80~
60+ g 60+
a0 E
P=0.02 T P<0.001

20+ 4 20+

c L) l LJ L) l L c ll L) L) L)

0 20 40 60 80 0 20 40 60 80

Days Days
e N= 11 9 6 3 1 N= 27 26 21 18 16
M lity 50 to 80%
orta |ty to O ™33 30 24 20 16 N17 11 6 4 3

— Associated with fungemia and duration of
neutropenia

e Treatment choices
— F. solani and F. verticillioides
* Lipid formulation of Amphotericin B

— Other species of Fusarium
* ABLC or ABL
* Voriconazole

] Nuccl, CMR, 2011 ®



Population Intention

SoR CQoE Comment References

Immunocompromised  First-ling treatment

patients Yariconazole

Liposomal
amphotericin B

Amphotericin B lipid
complex

Amphotericin B
deaxycholate

Any echinocandin

* No RCT

A litr
B litr
c oo
D ity
D

Therapeutic drug monitoring required 23 24 60 196,
Fesponse rate was associated with underlying 1971

condition and infection site

Fungi may be resistant to amphotericin B 4. 193, 1949]
Limited case reports 200

Fungi often resistant to amphotericin B 4. 193, 1949]

Breakthrough infections may occur
Excessive toxicity

Intrinsically resistant 211




What is the best lipid formulation?

* REDUCE COSTS WITH PATIENT SAFETY

- (=)



Doses < 5mg/kg (1mg/kg/d)

Clinical Report

Chemotherapy 1999,45:206-212

Low-Dose Amphotericin B Lipid . k
Complex for the Treatment of 1 mg/ g
Persistent Fever of Unknown Origin

in Patients with Hematologic

Malignancies and Prolonged

Neutropenia

Rodrigo Martino  Maricel Subira Andreu Domingo-Albos’
Anna Sureda Salut Brunet Jordi Sierra

Journal of Antimicrobial Chemotherapy (1999) 44, 569-572 J A 3
C  + 3mg/ke

Amphotericin B lipid complex at 3 mg/kg/day for treatment of invasive
fungal infections in adults with haematological malignancies

Rodrigo Martino®, Maricel Subird, Anna Sureda and Jorge Sierra

- ()



Is there any difference?

* And about safety (kidney toxicity?)

Drug-Induced Nephrotoxicity Caused by Amphotericin B
Lipid Complex and Liposomal Amphotericin B

A Review and Meta-Analysis

Amar Safdar, MD, Jonathan Ma, PhD, Fouzi Saliba, MD, Bertrand Dupont, MD, John R. Wingard, MD,
Ray Y. Hachem, MD, Gloria N. Mattiuzzi, MD, Pranatharthi H. Chandrasekar, MD,
Dimitrios P Kontoyiannis, MD, Kenneth V. Rolston, MD, Thomas J. Walsh, MD,

Richard E. Champlin, MD, and Issam I. Raad, MD

« 2010



ABLC

L-AmB

Study Mean/Median No. Patients, No. Patients, Nephrotoxicity*
First Author Study Type Age (£SD, yr), Mean Daily Dose, Mean Daily Dose, ABLC vs. L-AmB
Year (ref.) (Yr) Patient Population Duration (£SD) Duration (£SD) (P Value)
Wingard 2000** Randomized, Mean age: 42.0 £ 204, n=78 n =166 42.3% vs. 14.5%
double-blind, minimum age: >2 yr; 5 mg/kg 3-5 mg/kg (p<0.01)
multicenter Hematologic malignancies: 8d 8d
(1997-1998) 42%, HSCT: 49%

Flemingf 2001 2 Randomized, Median age: 57 (ABLC), 59 n =40 n= 36 40% vs. 28%
double-blind, (L-AmB) AML/MDS: 65%, 3 mg/kg 4 mg/kg (p = 0.26)
single-center ALL: 15%, CML/CLL: 11% 10 d 15d
(1997)

Cannon 2001* Retrospective and Mean age: 50 (ABLC), n = 46 n=21 4.3% vs. 19%
prospective, 55 (L-AmB), minimum age: 5.3 mg/kg 4.8 mg/kg (p =NS)
observational >4 yr; Cancer: ~73%, HSCT: 15d 16d
(1996-1999) ~24%, non-hemodialysis

McKechnie 2003*' Retrospective and Mean age: NA, minimum n=150 n =104 13.6% vs. 12.7%

(Abstract) prospective, age: >2 yr; Hematologic 4 mg/kg 3.3 mg/kg (p = NS)
observational, malignancies: ~65%, HSCT: 16 d 19d
multicenter (NA) ~26%, non-hemodialysis

Mattiuzzi 2004*°  Prospective with Median age: 65 (ABLC), n= 131 n=70 12.2% vs. 20%
historical controls 63 (L-AmB), minimum age: 2.5 mg/kg 3 mg/kg (p = NS)
(1997-2000) >15 yr; AML: 60%, MDS: 40% 17 d 14d

Malani 2005'® Retrospective Mean age: 40.5 £ 21.8, n =31 n =41 45% vs. 32%
(1997-2002) minimum age: >2 mo; 4.5 mg/kg 4 mg/kg (p=0.36)

Hematologic malignancies: 38d 31d
~49%, HSCT: ~27%,
renal insufficiency: ~21%
Salibat 2006 Prospective, Mean age: 49.6 + 14; n =60 [37] n =28 [19] 23.3% vs. 7.1%
(Abstract) multicenter Neutropenic: 44% 4.8 mg/kg 3.3 mg/kg (p = 0.067)
(2003-2004) 13.5+8d 150£11d [10.8% vs. 5.3%]
[p = 0.067]

Hachem§ 2008'"  Retrospective, Mean age: 46.5 + 14.3 (ABLC), n =52 [30] n=106[51] 21.2%vs.2.8%
single-center 48.1 £ 15.1 (L-AmB); Acute 5-10 mg/kg 5-10 mg/kg p < 0.001
(1993-2005) leukemia: ~50%, chronic 129+98d 13.6+144d [10% vs. 5.9%]

leukemia: ~20%, lymphoma: [p=0.67]

~22%, myeloma: ~4%
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All 8 studies

Hachem primary population E .
° Winga rd Al 8 studies i -
Meta-Analysis: ABLC vs. L-AMB Nephrotoxicity
showed
different

amphotericin B becomes increasingly important in patients re-
consistancequiring broad-spectrum antifungal therapy. Our meta-analysis
_raises questions about the previously known relative nephrotoxi-

other studi city of ABLC or L-AmB. In addition, no conclusive differences

in response and outcome have been reported in patients with

invasive fungal infections treated with ABLC or L-AmB. There-

fore, cumulative evidence suggests that ABLC or L-AmB can be

e No diffe renadministcred to immunocompromised individuals for the treat-
ment or prophylaxis of invasive mycoses, with comparable effi-

about the cacy and safety. | | | |
o o 0 1 2 3
heprotoxicity? R Odds Ratio



ABLC is more used in USA ‘ A e
. | original article |
than ABL in the treatment
: : : Hospital costs and outcomes among intravenous antifungal therapies
Of I nvaSIVe aspe rgl | |OSIS for patients with invasive aspergillosis in the United States

o Aryun Kim," David P. Nicolau™? and Joseph L. Kuti'
O S p I a S 'Center for Anti-Infective Research and Development, Hartford Haspital, Hartford, CT, USA and *Division of Infectious Diseases, Hartford Hospital, Hartford,
CT, USA

several co-morbidities. Finally, initial treatment with
ABLC, caspofungin and voriconazole was independently
associated with shorter hospital LOS.

20 4

10 4

Patients receiving each &

2000 2001 2002 2003 2004 2005 @ 2008
Admission year
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Table 2. Antifungal Treatment Recommendations for Cryptococcal Meningoencephalitis in human
Immunodeficiency Virus-Infected Individuals

Regimen Duration Evidence

Induction therapy

AmBd (0.7-1.0 mg/kg per day) plus flucytosine (100 mg/kg per day)? 2 weeks A-l
Liposomal AmB (3-4 mg/kg per day) or ABEC (5 mg/kg per day, with renal
function concerns) plus flucytosine (100 mg/kg per day)® 2 weeks B-II
AmBd (0.7-1.0 mg/kg per day) or liposomal AmB (3—4 mg/kg per day) or
ABLC (5 mg/kg per day, for flucytosine-intolerant patients) 4-6 weeks B-1l
Alternatives for induction tl‘\erapyb
AmBd plus fluconazole B-
Fluconazole plus flucytosine B-ll
Fluconazole . B-1I
ltraconazole C-ll
Consolidation therapy: fluconazole (400 mg per day) 8 weeks A-l
Maintenance therapy: fluconazole (200 mg per day)® =1 year® A-l
Alternatives for maintenance therapyb
ltraconazole (400 mg per day)d =1 year® C-l

AmBd (1 mg/kg per week)® =1 year® C-l




The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Combination Antifungal Therapy
for Cryptococcal Meningitis

N ENGLJ MED 368,14 NEJM.ORG APRIL 4, 2013

1.0
Y
- 0387 2 =t Amphotericin B plus
E O S flucytosine
A 06 |
‘g ? Amphotericin B plus
> fluconazole
% 0.4+ Amphotericin B alone
2
2
& 02
0.0 T T T T T T T T T T T T ]
0 14 42 70 98 126 154 182
Days since Randomization
No. at Risk
Amphotericin B alone 99 74 59 54 51 49 46 30
Amphotericin B plus flucytosine 100 84 73 67 64 63 62 46
Amphotericin B plus fluconazole 99 79 67 65 59 58 57 39
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Clinical Practice Guidelines for the Management
of Cryptococcal Disease: 2010 Update by the Infectious
Diseases Society of America

Table 4. Antifungal Treatment Recommendations for Cryptococcal Meningoencephalitis in Non—-Human Immunodeficiency Virus-
Infected and Nontransplant Patients

Regimen Duration Evidence
Induction therapy
AmBd (0.7-1.0 mg/kg per day) plus flucytosine (100 mg/kg per day) =4 weeks™” Bl
AmBd (0.7-1.0 mg/kg per day)® =6 weeks™" Bl
Liposomal AmB (3-4 mg/kg per day) or ABEE (5 mg/kg per day) combined with flucytosine, if possible” =4 weeks®” B-1Il
AmBd (0.7 mg/kg per day) plus flucytosine (100 mg/kg per day)® 2 weeks Bl
Consolidation therapy: fluconazole (400-800 mg per day)f 8 weeks B-111
Maintenance therapy: fluconazole (200 mg per day)b 6-12 months B-llI




No problem. It
is the same
level of

evidence!

()f ' Forgive me.
. = | used deoxicholate
Diséz AMB in a renal Tx

patient!

74

¥

. : : "8 _ o _ji? A ‘ : N | . ]
Table 3. ¢~ , SO S e Wl R 2 " @ | - | halitis in
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Regimen

Inductior |

{3 .
1 j | Evidence
|

B-lI

Alternatiy £ &9 :
— : : , 0 \ S TS
— - ) ) N ) — B-lll

PARELL B-l

Consolidi / o & B-lI
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* Neurocriptococose em Tx 6rgaos

1 CEC v
— - o~
o _‘—;‘_\_\ﬁ
— 9 -
[
=
&
@
Lipid formulations of amphotericin B (n=35) AmBd® m=20) 0.184 (0.05-0.62) 007 0.11 (0.02-0.5T
L.A.mlf (n=26) AmBd (n=20) 0.261 (0.06-1.04) 058
ABLC!? (n=29) AmBd 0.115 (0.02-0.63) 012
o
Q
0 20 8 60 100
Days post initiation of treatment
o= Lipid formulation AmB AmBd

Sun et al, Clin Infect Dis. 2009 December 1; 49(11): 1721-1728

®
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|7 Histoplasmosis — IDSA 2007

linical Practice Guidelines for the Management of

Patlents with Histoplasmosis: 2007 Update by the
Infectl()us Diceacee Sncietr nf America

severe pulmonary or disseminated forms of histoplasmosis. A

e Pulmonar multicenter, randomized, blinded clinical trial demonstrated a
— FLAB ( Al higher response rate (88% vs. 64%) and lower mortality rate

— ABD (All (2% vs. 13%) in patients who had AIDS and progressive dis-
seminated histoplasmosis and who were treated with liposomal

amphotericin B than among reupxents of amphotencm B deox-

* SNC ycholate, respectlvcly [8] Amp in B lipid complex ha
mdmybep ‘byseme bmseaflmm Ampho-

e Dissemina tericin B deoxycholate is the least expensive formulation and
— ABL (Al is a reasonable alternative to the lipid formulations for patients

] Perea R. REQ 2012 ‘)



Histoplasmosis — IDSA 2007

L & | @ ® °
0.9 - - [ ]
0.8~ o-- -- -
0.7
2 0.6
% —e— Patients receiving liposomal
8 05+ amphotericin B (n = 53)
g ol --m-- Patients receiving
’ = amphotericin B (n = 24)
K P=0,014
0.2
0.1
0 1 T T T T T T T T T T T 1

I I
01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

Patient Survival, d

Infusion toxicity = (25%) ABL vs (63%) ABD (P = 0.002)

Probability

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2

0.1+

—e— Patients receiving liposomal
amphotericin B (n = 41)

--m-- Patients receiving
amphotericin B (n = 17)

Renal failure = (9%) ABL vs (37%) ABD (P = 0.003).

T r T Trr 17T 1T 1T 7
5 6 7 8 9 10 11 12 13 14 15 16 17

Time to Clinical Response, d

Protocol therapy was discontinued because of toxicity in one patient in the liposomal amphotericin
B treatment group and two patients in the amphotericin B treatment group (P = 0. 19).

Disseminated histoplasmosis in HIV infected patients

- Johnson PC et al, Ann Inter Med 137:105-109, 2002 ‘)



Antifungal review
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Caspofungin (Cancidas) | . |

Anidulafungin (Ecalta ou generic)
Fluconazole (Zoltec ou generic) /
.
Li | (Ambi
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Lipid complex (Abelcet) | <

S
Deoxycholate (generic) | \\‘» Aspergillus
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Main point of Amphotericin in Brazil
* Neglected Hospital Disease (NHD)

e Cost-effectiveness study (in Brazil)
— Renal failure vs mortality

 Reimbursement for ideal indications of Lipid
formulation

* New drugs?
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