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Invasive Mycoses: The Last 30 Years
Summary of epidemiological studies in high-risk pat lents

1980’s 1990's 2000’s

Hyalohyphomycetes 9%
Fusarium spp.
Scedosporium apiospermum

- Candida

Invasive candidiasis
C. albicans 54%
Non C. albicans- 46%

Pfaller et al. J Clin Microbiol 2002;40:852-56
CDC Transnet. Pappas et al IDSA 2004; Abstract 671
Chamilos G & Kontoyiannis. Hematologia 2006;91:986-989

Zygomycetes 9%
Rhizopus

Mucor
Cunninghamella

Phaeohyphomycetes
or other moulds 10%

Aspergillus : 69%
A. fumigatus 56%

Other 18%
A. flavus 11%
A. niger 9%
A. terreus 6%




Incidence of Fatal Fungal Infections
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Opportunistic IFIs remain an important cause of deat hin
high-risk hematology patients

Heme Malignancy/ HSCT Transplant (1989-2003, MDACCC)

IFI at autopsy consistently 20-25%
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Incidence of Mold Infections Iin Patients with
Different Hematological Malignancies
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Total 11802 538 (4.6%)

Pagano L, et al. Haematologica 2006;91:1068-1075.




IFIs at autopsy In Leukemia and BMT services
MDACC,1989-2003, 1015 autopsies , 314 IFls
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40% of all IMIs are not diagnosed antemortem
13% are hyalohyphomycetes (culture-negative)
12% are mixedCandidaandAspergillus

G Chamilos & DP Kontoyiannis. Hematologia 2006




Trends in the Spectrum of Invasive Moulds: An Evolv ing, Complex

Epidemiology
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Mortality Due to Invasive Mycoses

Scedosporium | 100%™
Invasive moulds - (Aspergillus, Fusarium, Zygomycetes) ~80%"
Aspergillus spp - 62%'°

Candida spp - 40%*12
0% 2(;% 4(;% 6(;% 8(;% 10'0%

% of patients

*Adults hospitalized in the US; THospitalized patie  nts with IA ; $HSCT recipients.
1. Pappas PG, et al. Clin Infect Dis . 2003;37:634-643;

2. Wisplinghoff H, et al. Clin Infect Dis. 2004;39:309-317;

3. Perfect J, etal. Clin Infect Dis . 2001;33:1824-1833;

4. Marr KA, et al. Clin Infect Dis . 2002;34:909-917.




The 1-Year Survival Rate after Proven and Probable
Infection Hematopoietic Stem Cell Transplant

100% 'L Zygomycetes
Fusarium species
80% - Scedosporium species
—=— Aspergillus species
_  60% -
©
=
e
-}
N 40% |
L ——p o . -
20% - =

O% I J L J J J J I I I I !

0] 1 2 3 4 5 6 7 8 9 10 11 12
Months since Infection

Marr KA, et al. Clin Infect Dis. 2002:34:909-917.




Solid Organ Transplant
Outcome with Invasive Fungal Infections
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Candida Species Distribution
Across Geography

N Other
C. tropicalis A%
10%
C. parapsilosis
14%
: C. albicans
C. krusei 57%
2%
C. glabrata
13%

C. albicans © C. glabrata C. krusei m C. parapsilosis C. tropicalis m Other

Pfaller MA, et al. Journal Of Clinical Microbiology, Oct. 2006, p. 3533—-3538




Species Distribution of Candida Isolates by
Geographic Region
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Incidence & Distribution of Candidaemia
(1999-2003) in San Martino Hospital ICU
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Bassetti M et al. BMC Infectious Diseases 2006:1-6.




Candidaemia by the Underlying Disease

Underlying condition C. albicans C. glabrata | C. parapsilosis C. tropicalis

Surgery 58.0 16.3 12.6 6.1

Intensive care 60.5 11.9 12.9 6.1

Solid tumour 58.0 15.9 10.6 8.3

Haematological 34 6* 97 14.8
malignancy ' ' '

Fetal immaturity 60.8 : 28.8*

HIV infection 65.1 . 6.3

Tortorano A, et al. Eur J Clin Microbiol Infect Dis. 20 04 Apr;23(4):317-22.



Trends In Invasive Candidiasis ldentified at
Autopsy

Heme Malignancy/HSCT Transplant (1998-2003)
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Attributable Mortality Related to Candida
Species In Patients with Cancer

100 - —|_ C. parapsilosis
| | — Other
o 80 - — C. albicans
o l
©
= — C. krusei
=
P :
7 60 C. tropicals
C. glabrata
40 T
0 1 2 3 4 5
WWEELS

Viscoli C., et al. (1999) Clin. Infect. Dis. 28, 1071-1079.




Percentages of Zygomycosis Cases Over Time
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Roden M, et al. Clinical Infectious Diseases 2005; 4 1:634-53




IS Zygomycosis Increasing?
If so... why?

Breakthrough infectionto  Asperqgillus -
active agents

ncreasing recognition by culture
ncreased time at risk (prolonged survival)
Jnrecognized host factors




Zygomycosis Cases by Underlying Conditions
from a European Collaborative Study

Other
6%

Burn
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Trauma
17%
Hematologic
‘ malignancies
46%
Diabetes /
13%

Solid organ
transplantation  Bone marrow  Other malignancies
4% transplantation 4%

7%

139 European Cases have been Collected
from 11 Countries . Male / Female: 84 /55, Age: 50 (1-87)

Jan '05-Aug. ‘07

Petrikkos G, et al. Abstract #0.09, TIMM 2007.




Results from the TRANSNET Survelllance
Network

Other, 30%

Mucor, SCT, 73%
18%

Rhizopus,
SYA

During 2001-6, 105 ZM cases were identified,;
median age was 50 years (range, 10-74), and 60 (57 %) were male.

90% (allogeneic HSCT)

Park BJ, et al. Abstract #618, ICAAC 2007.




Patients by Transplant Type: TRANSNET (2001-2003)
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Zygomycosis at MDACC (1989-2005)

A review of 100 cases
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Incidence of Invasive Aspergillosis and Zygomycosis
In the Hematology and Bone Marrow Transplant Wards

Incidence per 1000 Patient Days
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Independent Predictors of

Zygomycosis compared to IA:
TRANSNET

Stem Cell Transplant Patients (ZM n=28, IA n=178)*

Exposure OR (95% CI) P-value
Prior voriconazole 7.7 (2.9 — 20.6) <0.01
Extrapulmonary Involvement 6.6 (2.3 —18.5) <0.01
GVHD Skin 3.7 (1.4-10.1) 0.02

*controlling for neutropenia at time of infection (A N[GR0[0)]

Solid Organ Transplant Patients (ZM n=13, |IA n=111)

Exposure OR (95% CI) P-value
Prior voriconazole 10.7 (1.1 — 100.6) 0.03
Extrapulmonary Involvement 8.0 (2.2 — 29.6) <0.01

Parks B, Kontoyiannis DP, et al. ICAAC 2004




Pathogen Distribution Over Time
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Incidence of Zygomycosis in
Relationship to Underlying Disease

~roden M et al. D 200




Culture-positive Zygomycosis
Over the Decades

Roden M et al. CID 2005




Implications

In view of the importance of early diagnosis,
the limitations of diagnostic methods and
suboptimal bioavailability of certain

antifungals, broad spectrum parenteral
antifungals must be as pre-emptive therapy




Systemic Antifungals:Spectrum of
Activity
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Amphotericin B

Itraconazole

Voriconazole

Diflucan® prescribing information, 2003; Sporanox® prescribing information, 2004; VFEND® prescribing information, 2004; Cancidas®
prescribing information, 2004; Wiederhold N, et al. Expert Opin Investig Drugs. 2003;12:1313-1333; Arikan S, et al. Antimicrob Agents
Chemother. 2002;46:3084-3087; Pfaller MA, et al. J Clin Microbiol. 1998;36:1886-1889; Pfaller MA, et al. Diagn Microbiol Infect Dis.
1999;35:19-25; van Duin D, et al. Antimicrob Agents Chemother. 2004;48:2014-2020; Proia LA, et al. Antimicrob Agents Chemother.
2004,;48:2341; Lass-Florl C, et al. Antimicrob Agents Chemother. 2001;45:124-128; Pfaller MA, et al. Antimicrob Agents Chemother. 2001;45:
2862-2864; Herbrecht R. Int J Clin Pract. 2004;58:612-624. Al-abdely HM. Antimicrob Agents Chemother. 1999;43:2910-2914; Gonzalez GM,
et al. Med Mycol. 2005;43:281-284.




Kaplan-Meier probability of survival after
Dx of zygomycosis stratified by Rx delay
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Chamilos G et al. 2008 (In Press)




Independent factors associated with zygomycosis mort ality
(n=70 pts)

Factor P value Odds Ratio 95% CI
Delay of AMB- 0.008 8.15 1.73-38.2
based Rx >6
days
Uncontrolled 0.003 12.26 2.33-64.27
malignancy
Neutrophil 0.009 0.079 0.012-0.53
recovery
Monocytopenia 0.045 5.53 1.04-29.49
Salvage 0.016 0.112 0.19-0.67
posaconazole

Chamilos et al. 2007. CID, in press.




Factors Associated with Mortality

Patients who died 57 (50%). Data about outcome pen ding in 26
patients.

Surgical treatment related to decreased mortality (Odds ratio
0.28, 95% CI1 0.11-0.74)

Increased age was related to increased mortality (Odds ratio
1.04, 95% CI 1.01-1.07, p=0.005)

Prior use of voriconazole was related to increased mortality
(Odds ratio 9.1, 95% CI 1.8-53.3, p=0.009)

Petrikkos G, et al. Abstract #0.09, TIMM 2007.




Summary:. Complex, Evolving Epidemiology of
Opportunistic Infections

Increasing number of susceptible hosts

Greater laboratory expertise in detection & identif iIcation of
fungi

Use of new transplant modalities for hematopoietic s tem cell
transplantation

Evolution in organ transplant practices
Use of novel iImmunosuppressive agents

Antimicrobial prophylactic practices

Singh N. Clinical Infectious Disease 2001;133:1692-1696.




Perspectives

Study epidemiology: local, regional, global

Increase autopsy rates

Understand the reasons for failure of antifungal
therapy: ? Host, resistance, suboptimal PK/PDs

Improve diagnosis




Do we really know the cause of death in immunocompr  omised patients in
20087

Autopsies/deaths at MDAAC
(1015 Autopsies, 1989-2003)
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Thank you!



