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Medical Mycolegy: The Last 50 Years

5
§ S5 40°
5, 238
g “o Zc o O
g <E
o L-AmB S N 'D/Iicafungln
- O ABCD O rico,,
o & PN
3 Terbinafine 0O
Q@ £ .
. S & ltraconazole
INI(S)
o 6@ \@Q) Fluconazole
" § @ Ketoconazole
‘] TS Miconazole
o
2)
21
0] | | | | |

1950 1960 1970 1980 1990 2000


http://images.google.com.sa/imgres?imgurl=http://robertneufelddesign.com/images/pfizer_logo2.jpg&imgrefurl=http://robertneufelddesign.com/pfizer_web_0.html&usg=__hWHm1QpjwN93idC-M3weNeyI-KI=&h=326&w=498&sz=74&hl=en&start=25&um=1&itbs=1&tbnid=2TX3gKz-CTeKfM:&tbnh=85&tbnw=130&prev=/images?q=Pfizer&start=18&um=1&hl=en&safe=active&sa=N&ndsp=18&tbs=isch:1

Medical Mycology: Patient Groups cf g« 17/
as Drivers of Demand: -/ /+/

v
J

¥ Chemotherapy s

6 - : : luconazole
S ¥ HIV Infection &IE
4 ] ;b\' Y U Ci JIC
o X
AL oy care
O [ [ [ [ |

1950 1960 1970 1980 1990 2000


http://images.google.com.sa/imgres?imgurl=http://robertneufelddesign.com/images/pfizer_logo2.jpg&imgrefurl=http://robertneufelddesign.com/pfizer_web_0.html&usg=__hWHm1QpjwN93idC-M3weNeyI-KI=&h=326&w=498&sz=74&hl=en&start=25&um=1&itbs=1&tbnid=2TX3gKz-CTeKfM:&tbnh=85&tbnw=130&prev=/images?q=Pfizer&start=18&um=1&hl=en&safe=active&sa=N&ndsp=18&tbs=isch:1

New Tools Open New, Doors

o)
e £
53

0 O QO
» Do | need an antifungal? | 7/ Novel Diagnostics
Viicatul

14 4
12 | » Which Antifungal? | /4 Susceptibility Testing
10 - > ABLCe .

e . Inafine
g . S50 » An easypill! | A Fluconazole
L 8 asenaZole

Q

S J Fluconazole
S /¥ Ketoconazole Evaifz
V Ul AZLUIC

O :

1950 1960 1970 1980 1990 2000



http://images.google.com.sa/imgres?imgurl=http://robertneufelddesign.com/images/pfizer_logo2.jpg&imgrefurl=http://robertneufelddesign.com/pfizer_web_0.html&usg=__hWHm1QpjwN93idC-M3weNeyI-KI=&h=326&w=498&sz=74&hl=en&start=25&um=1&itbs=1&tbnid=2TX3gKz-CTeKfM:&tbnh=85&tbnw=130&prev=/images?q=Pfizer&start=18&um=1&hl=en&safe=active&sa=N&ndsp=18&tbs=isch:1

Incidence and Mortalityyef! [14"2 ¢}
Systemic - Candida - Infections]; -




The incidence of systemic |« Candidal/:]
infection continues to increase '« ;- -
and mortality rates.remain high 1,11}
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Pfaller MA et al. Clin Microbiol Rev. 2007;20:133-163.
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Candida 1s now the third mest common
cause of BSI in the ICU

Eause oftnesecomiallBSlimthe U
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Cause of infection (%)

CoNS Staph Candida Entero- Pseudo-
coccus monas

BSI=Blood stream infection.
ICU=Intensive care unit.

Wisplinghoff H et al. Clin Infect Dis. 2004;39:309-317.
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Candida BSI is associated with

a relatively high mortality rate

Crude mortality rate
(5'mostcommon ICUpathegens, US;1995-2002)
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Wisplinghoff H et al. Clin Infect Dis. 2004;39:309-317.
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Epidemiology, management, and risk-factors-for death ef
Invasive Candida infections 4n critical, care: -A-multicenter,
prospective, observational study in-France (2005

4.9%

m C. albicans
C.glabrata

m C. parapsilosis

mC. krusei

m C. tropicalis

Crit Care Med 2009 Vol. 37, No. 5
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Systemic Fungal Infection: Who Is at Risk?

Moulds Yeasts
Hematopoietic Stem Cell Transplant (HSCT)
m Allogeneic + 4
= Nonmyeloablative allogeneic e e
& Autologous (prophylaxis is routine)
Malignancy
L e s | =
m Other hematologic malignancy
m Solid neoplasms + +
Solid Organ Transplant (SOT
(risks vary gith organ tra'r?splantgd) ) + +
Critical Care _ +
Concomitant Lung Disease/Critical Care + +
General Surge —
(risks vary by sitg, hghest for Gl and urology) +
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Nonspecific Presentation-and RisK;Factors

Colonization of Skin and Mucus Alteration of Natural Host

Membranes with Candida Barriers
Wounds and burns

>

/ Prolonged ICU stay
A Use of antibiotics A Surgery
A Critically ill status: APACHE I A Intravascular devices

score

>

Urinary catheters

1. Total parenteral nutrition

2. Acute renal failure

3. Hemodialysis

4. Immunosuppressive agents

5. Debilitating underlying diseases
6. Antacids

7.Mechanical ventilation

8. Age extremes

9. Neutropenia

Pittet D et al. Ann Surg. 1994 Dec;220(6):751-8
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- based Methods

Non - culture

Mo, positive for antigentotal no. of

subjects® (%)
Antigen detected Method used Antibody used® Referance
Patients with proven Controls®
invasive candidiasis
Enolase Dot immunobinding assay Polvclonal Ab 28/39 (71.8) 0/40 () 140
Enolase Double-sandwich liposomal immunoassay Polvclonal Ab 18/24 (75.0) 6146 (4.1) 218
B-Glucan Limulus test 27/32 (844 5/40(12.5) 140
Heat-labile antigen Cand-Tec assay Polvclonal Ab 30/39 (7T6.9)" 5/40(12.5)* 140
16/39 (41007 2/40 (5.0
Heat-labile antigen Cand-Tec assay Polvclonal Ab 21/32 (66.0)* 118
14/32 (44.0p++
Heat-labile antigen Cand-Tec assay Polvclonal Ab 16/33 (49.00" 156
283 (et
Mannan ElA Polvclonal Ab 6,29 (20.7) 0/14 (0} 118
Mannan ELISA Palyvclonal Ab 16/19 (84.2) 217711 151
Mannan ELISA Palvclonal Ab 43/58 (74.1) O/L51 {0y 67
Mannan LAY {Pastorex) MAb 312 (25109 O/al () 85
Mannan EIA (ICON) Polvclonal Ab 13/19 (65.4) 8195 (8.4) 155
Mannan Dot immunobinding assay MAb 10/15 (67.0) 4/57 (7.0) 42
Mannan LA {Pastorex) MAb 10/39 (25.6) 0/40 {0y 140
Mannan ElA MAbD 18/43 (41.8) 3/150(2) 185
Mannan LA {Pastorex) MAb 12/43 (27.9) 07150 (0 185

® Abbreviations: Ab, antibody; MAb, monoclonal antibody.
# Symbols: , titer of 1:4 or more as the cutoff value for a positive resalt; =7, titer of 1:8 or more as the cutoff value for a positive result.
< Included healthy subjects and/or colonized patients andior patients with other infections.

4 LA, latex agglutination.

CLINICAL MICROBIOLOGY REVIEWS, July 2002, p. 4651 484
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Structure of Candida:-Antigen Detection =) =/« +/+/;

b-(1,3)-glucan

Phospholipid bilayer
of fungal cell

membrane

Yeo SF, 15:465-84, 2002, Reiss E, 6:311-323, 1993, Jones JM, 3:32-45, 1990
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Candida Enolase

Settings Sensitivity Specificity

Nl High-risk cancer pts: 140/146
Deep tissue

Infection or blood (75%) (96%)
Mi t S Ut asihech 72% 100%

candidemia

Walsh, NEJM 324:1026-31, 1991, Mitsutake, J Clin Micro 34:1918, 1996
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Glucatell

Ostrosky,
| CAAC 060
#M1034a

® (1.

3)

Settings

Invasive fungal
Infection

(189 with and 170
without IFI)

-Beta - D-glucan’, s Perferm

Sensitivity

70%

Specificity
87%

Odabasi (Clin

Infect Dis,)

283 during chemo
for leukemia/MDS

100%

96%

Mi t sut ak

39 pts w/
candidemia

84%

87%
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Beta - D-glucan during leukemiatherapy )) ( \...

Day 7: Beta-glucan is first
positive at 1,073 pg/ml

2000 -
I= d Aspergillus
2
. 1000 -
a)
o0 500 -
O T T T ! T T T T T T T T T T T T T T T T 1
0 5 10 15 \
Day after starting chemotherapy
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Panfungal  Detection

But Not Cryptoccoccus &%
uses an alpha-glucan '
Not Mucormycosis

Except Rhizopus oryzae
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PCR
1-3-13-D-glucan

C- Reactive Protein (CRP),
procalcitonin (PCT),
iInterleukin -6 (IL "-6)
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The Colonization:Index (Cl}.& CE€l

Colonization index

Cl

50 60 100
Days of colonization

colonization

CCl= CI
tes

:
5
g
5
£
§

Days of colonization
Pittet D et al. Ann Surg. 1994 Dec;220(6):751-8
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The Colonization: Index

Table 2. CLINICAL VALUE OF CANDIDA SPP COLONIZATION PARAMETERS*

Colonization Positive Predictive Negative Predictive
Parameters Sensitivity Specificity Valuet Value

MNo. of distinct body sites
colonized with

Candida spp
Two sites or more 101) a2 44 100
More than two sites 73 56 50 77
Three sites or more 46 7e 50 68
Candida colonization index 100 69 66 100
Candida corrected
colonization index 100 100 100 100

* Clinical value refers to the calculated sensitivity, specificity, positive and negative predictive values of the listed parameters (number of distinct body sites colonized with
Candida spp and Candida colonization indexes) of Candida spp colonization to predict subsequent candidal infection. Candida colonization indexes have been calculated
as described in the Methods and footnote to Table 1.

t Positive and negative predictive values have been calculated taken into account the prevalence of infection in the study population (37.9%, 11/29 patients).

Pittet D et al. Ann Surg. 1994 Dec;220(6):751-8
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The Candida-Score

Calculation of the Candida score:

Multifocal Candida
species colonization

Surgery on ICU
admission

Severe sepsis
Total parenteral nutrition | 0.908

Leon C et al. Crit Care Med. 2006 Mar;34(3):730-7
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Rates of invasive candidiasis/accoraing-te-the
Candida score

Table 5. Candida score vs. colonization index discriminatory power

Candida Score =3 Colonization Index =0.5
(95% C1) (95% CI)

Area under ROC curve 0.774 (0.71540.832) 0.633 (0.557-0.709)
Sensitivity T7.6 (66.9—88.3) T2.4 (60.9-—53.9)
Specificity 66.2 (63.0-69.4) 7.4 (44.0-50.8)
Predictive positive value 13.8 (10.0-17.5) 8.7 (6.2-11.3)
Predictive negative value T.7 (96.4-98.9) 96.1 (94.2-98.0)
Relative risk for invasive candidiasis 5.98 (3.25-10.92) 2.24 (1.258-3.93)

Crit Care Med 2009 Vol. 37, No. 5
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Awriitfuegar Agents




Fungal cell Cell membrane and cell wall

/’ && d ?&& & } Mannoproteins

e

???l?l ????I ???l?

b-(1,6)-glucan
b-(1,3)-glucan

‘ } Chitin
l

Y 9
, Phospholipid bilayer
of cell membrane

&&I%\&%&I%M&I%I&
! b-(1,3)-glucan synthase
Ergosterol
APolyene antibiotics \ O
- Amphotericin B, ’ AEchinocandins
- Lipid-AMB Ergosterol - Caspofungin

Synthesis - Micafungin DNA/RNA Synthesis

Pathway - Anidulafungin _
A Azole antifungals 1 . / Flucytosine
- v
Ketoconazole / ) Squalene
- Itraconazole ) )"\
- Flugonazole T:\m?\ '{é-_ S
- Voriconazole B

- Posoconazole*
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