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INCREASE IN FUNGAL INFECTIONS: WHY?

 Better diagnosis
More broadspectrum antibiotics
 Higher age of patient population
More complex interventions (e.g.transplants)
More intensive cytotoxic therapy
More immunosuppressive therapy
 Less mortality from other causes
More high risk patients

http://www.infectiologie.org.tn



Sources and Sites of Fungal Infection in 
Neutropenic Patients

Aspergillus
Air conditioning
Construction
Re-activation
Raw vegetables

Candida
Skin
Mucosal surfaces
Re-activation
Indwelling catheter

Trichosporon
Mucosal surfaces
Skin

Saccharomyces

Mucor, Cryptococcus, 
Fusarium

Plants
Pepper
Animal droppings

Emerging fungi

Inhalation

GI tract

Skin 
barrier

GI tract

Inhalation
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Refractary AML or prolonged neutropenia

Refractary neoplasm

Immunossupressors

Previous IFI, construction works, non HEPA,…

High 
Risk

patient

Colonization (>1 place)

Steroids for long time

GVHD 

BMIS

Haploidentical 
HSCT

AML induction

Ara-C HD, 
Purin analogs

Prentice HG. Br J Haematol 2000; 
110:273

Kontoyiannis et al. Cancer, 2007;110 (6)
Cordonnier C. et al. CID 2006; 42:955–63

Upton et al.CID 2007; 44:531–40

PATIENT

ENVIRONMENTAL

DISEASES

TREATMENTS, 
CENTER

GENETICAL or 
IMMUNOLOGICAL
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Genetical factors
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• decreased production IL-10 (haplotype AAC) 9-fold lower risk of developing IFI compared with 
controls

• various polymorphism in TLRs (2, 4, 1, 6) are though to be allied to an increased risk of IFD

• polymorphisms in the plasminogen gene and the mannose-binding lectine gene have bee linked 
with increased incidence of IFI

http://www.infectiologie.org.tn



Environmental risk factors Risk factors related to diseases 
and procedures 
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IFI epidemiology around the world
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11 Hospitals
3,142,506 inhabitants

3 Hospitals
1,122,637 inhabitants

6 Hospitals
1,549,011 inhabitants

4 Hospitals
738,441 inhabitants

5 Hospitals
684,633 inhabitants

• Prospective multicenter population-based surveillance on Candida BSI 
(May 2010-April 2011)

• 29 hospitals from 5 areas of Spain

Population: 
7,237,228 

(last local national census 2001)  

Methods (I)
Study design

http://www.infectiologie.org.tn



• A total of 752 episodes in 729 patients were detected.
• 14 cases had two different Candida species, resulting in 

766 strains. 

Results

Annual incidences :

• 10.4 episodes/105 habitants
• 0.78 episodes/103 admissions
• 1.2 episodes/104 patient-days. 

http://www.infectiologie.org.tn



* Outpatient: Cases with positive blood culture either prior or at ≤ 2 days of 
hospitalization

• Location of patients at time of candidemia
11%

29%

21%

3% 1%

Outpatient Intensive care unit
Medical ward Surgical ward
Pediatric ward others

Results

35%  ICU

*
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• Demographic characteristics and clinical data of candidemia
Characteristics Number (%) 

Male 

Median age (range) 

442 (58.8) 

62 (0-102) 

 

Source of infection  

Primary 

Secondary 

   Definite catheter-related 

   Urologic tract 

   Abdominal 

   Others 

447 (59.4) 

303 (40.6) 

248 (33) 

33 (4.4) 

22 (2.9) 

2 (0.3) 

 

Co-morbidities  

Malignancy 

Renal failure 

Diabetes 

Transplant patients 

Neutropenia 

Cirrhosis 

HIV infection 

284 (37.8) 

194 (25.8) 

160 (21.3) 

45 (6) 

43 (5.7) 

33 (4.4) 

16 (2.1) 

 http://www.infectiologie.org.tn



• Conditions known to be associated with
candidemia

Risk Factors* 

Prior antibiotic therapy 
Central venous catheter 
Surgery in previous 3 months 
Total parenteral nutrition 
Prior Candida colonization 

Prior immunosupressive medication 
Prior antifungal therapy  

   Fluconazole 

698 (92.8) 

574 (76.3) 

385 (51.2) 

352 (46.8) 

287 (38.2) 

253 (33.6) 

182 (24.2) 

121 (16.4) 

 

* Within the preceding month, unless otherwise indicated
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54.2% of non-albicans species

• Distribution of Candida species

Results

http://www.infectiologie.org.tn



Species Number (%) No. Resistant to 
Fluconazole (%)

No. S-DD to 
Fluconazole (%)

C. albicans 289 (44.4) 6 (2) 2 (0.7)

C. parapsilosis 178 (27.4) 12 (6.7) 4 (2.25)

C. glabrata 89 (13.7) 52 (58.4) 37 (41.6)

C. tropicalis 45 (6.9) 3 (6.6) 3 (6.6)

C. krusei 15 (2.3) 15 (100) 0

C. guillermondii 9 (1.4) 4 (44.4) 1 (11.1)

C. lusitaniae 9 (1.4) 2 (22.2) 0  

C. famata 4 (0.6) 1 (25) 2 (0.5)

C. Kefyr 3 (0.5) 0 0

C. lypolitica 3 (0.5) 1 (33.3) 0

Others 6 (0.9) 0 2 (33.3)

All incident 
isolates

650 (100) 96 (14.8) 51 (7.8)

S-DD: susceptible dose-dependent

Microbiological results
• Antifungal susceptibility   (available data on 650 isolates)

http://www.infectiologie.org.tn



• 225 (29.9%) patients died within 30 days after onset of candidemia 
-98 (13%) within 7 days

variable OR (CI 95%) P value
Pitt score ≥ 2 3.4 (1.36-8.35) 0.009

C.krusei 4.5 (1.09-18.6) 0.037

variable OR (CI 95%) P value
Liver cirrhosis 7.52 (1.75-32.3) 0.007

Intubation 3.4 (1.74-6.67) < 0.001

Recurrent episode 4.37 (1.2-15.9) 0.025

Persistent candidemia 
(> 6 days)

2.03 (1.02-4.05) 0.043

CVC: central venous catheter. 
* 554 cases with CVC and primary/catheter-related candidemia

Predictors of mortality

CVC  removal within 48 h* 0.43 (0.19-0.94) 0.034

Predictors of late mortality (8-30 days)

Predictors of early mortality (3-7 days)

http://www.infectiologie.org.tn



• Overall annual incidence of Candida BSI in Spain is 10.4
cases/105 population. Annual incidence varied widely depending
on patients age group.

• Overall mortality is high (nearly 30% within 30 days).

• On multivariable analysis, the presence of Pitt score ≥ 2 and
C.krusei candidemia significantly increased the risk for early
mortality.

• Catheter removal is critical in preventing early mortality in patients
with candidemia.

• Variables associated with clinical illness
(cirrhosis, intubation, recurrent episode) and poor control of
infection (persistent candidemia) were related to late mortality.

• Overall rates of fluconazole resistance (14.8%) has increased in
relation to previous Spanish reports, probably due to an increase in
C.glabrata and new EUCAST breakpoints.

Conclusions

http://www.infectiologie.org.tn



23 transplant centers-16200 HSCT
983 IFI/875HSCTrecipients: 
IA (43%) > IC (28%) > Z (8%)
Within 60 days neutropenia and GVHD
Median onset 61d and 99d (C and A)
Overall 1-year survival: 
Candida (33.6%)> Zygomycosis (28%)> 
Aspergillosis (25.4%) >Fusarium (6.3%)

12 months CI of any IFI: 3.4%

12 months cumulative incidence based on first IFI (cases 
per 100 transplants):, 8.1 MMRD, 7.7 for URD and 5.8 
MRD, 1.2 autologous

http://www.infectiologie.org.tn



3228 p (1249 allo/1979 autol)
IFI in 121p (overall incidence 3.7%): 91 molds (2.8%) and 30 (0.9%) yeast.
98 episodes (7.8%) occurred among 1249 allo
Aspergillus(86) > Candida spp. (30)
Attributable mortality rate 65.3% (72.4% allogenic vs 34.7% autologous)
Attributable mortality rate for Aspergillosis was 72.1% (77.2% allogenic vs 14.3% autologous)

Attributable mortality rate for Candida 50% (57.1% allogenic vs 43.8% autologous)

http://www.infectiologie.org.tn



424 cases- 0,271 cases/1000 admissions

305 hematological patients (77.6%)

Acute leukaemia: 68% induction-27% 
consolidation

Chronic Lymphoproliferative disorders: 67% 
relapses or no control

Allo-HSCT incidence 8.1% (84/1043)

68% (>100d),13% (40-100d).http://www.infectiologie.org.tn
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Independent factors related to morlality:  
age,  2GMag+  and +  culture,  CNS 
involvement,  pleural effusion

Decreased mortality:
- Presence of nodule and voriconazole use

12w. Mortality allo-HSCT 56%,AML 37.8%.

http://www.infectiologie.org.tn



Decisive Moments in Management 
of Patients with IFI

High Risk Patients: 
Which risk factors of IFI?

Therapeutic 
Intervention

Prophylaxis
Empirical 

Preemptive
Proven infection

Which Fungal Pathogen?
Aspergillus sp.

Candida albicans/non albicans
Cryptococcus neoformans

Endemic fungi
Emerging molds

Which Antifungal?

http://www.infectiologie.org.tn



Antifungal spectrum
Polyenes Fluco Itraco Vorico Posaco Candins

C albicans + + + + + +

C krusei + - - + + +

C glabrata + - - + + +

Cryptococcus + + + + + -

Aspergillus + - + + + +

Zygomycetes + - - - + -

Fusarium +/- - - +/- +/- -

http://www.infectiologie.org.tn



Antifungals pharmacodynamics

Class Conc
dep

Time 
dep

PAE Aspergillus Candida

Triazoles / AUC/MIC long Cidal Static

Polyenes Cmax/MIC / long Cidal Cidal

Echinocandins Cmax/MIC / long Static Cidal

**Effect on biofilm: echinocandins>>liposomal amphotericine B
http://www.infectiologie.org.tn



cost

safety and tolerability

spectrum

localization

PK/PD

epidemiology

Interacting 
drugs

Factors to keep in mind before choosing an antifungal 
drug

comorbidities

efficacy

http://www.infectiologie.org.tn



Invasive candidiasis
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CID 2009;  48 (1  mars)
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Targeted Treatment of Candidaemia – 1 of 2

Recommendation So
R

Qo
E

Reference Comment

Amphotericin B, 
deoxycholate

D I Anaissie CID 1996
Rex NEJM 1994
Philips EJCMID 1995
Mora-Duarte NEJM 2002
Ullmann CID 2006
Bates CID 2001

Amphotericin B, liposomal B I Kuse Lancet 2007
Dupont Crit Care 2009

Similar efficacy as micafungin
higher toxicity than micafungin

Amphotericin B, lipid 
complex

C IIa Anaissie ICAAC 1995 
(abstract)
Ito CID 2005

Amphotericin B, colloidal 
dispersion

D II Noskin CID 1998 Mostly immunocompromised patients (HCT, 
haem/onc or SOT) rather than ICU patients

Anidulafungin A I Reboli NEJM 2007 Broad spectrum, resistance rare, local 
epidemiology, C. parapsilosis, C. krusei, 
Fungicidal
Safety profile
less drug-drug interactions than caspofungin

Caspofungin A I Mora-Duarte NEJM 2002
Pappas CID 2007

Micafungin A I Kuse Lancet 2007
Pappas CID 2007

direct quote of EMA warning
refer to legal department of ESCMID

HCT: haematopoietic stem cell transplantation, SOT: solid organ transplantation

ECCMID GUIDELINES

http://www.infectiologie.org.tn



Targeted Treatment of Candidaemia – 2 of 2

Recommendation So
R

Qo
E

Reference Comment

Fluconazole B I Anaissie CID 1996
Rex NEJM 1994
Rex CID 2003
Philips EJCMID 1995
Reboli NEJM 2007
Tuil CCM 2003 (abstract)
Abele-Horn Infect 1996
Leroy CCM 2009
Gafter-Gvili Mayo Clin Proc 2008

Limited spectrum
Inferiority to anidulafungin (rem. especially in 
the subgroup with high APACHE scores),
C. parapsilosis

Itraconazole D IIa Tuil CCM 2003 (abstract)

Posaconazole D III No reference found PO only

Voriconazole B I Kullberg Lancet 2005
Ostrosky EJCMID 2003
Perfect CID 2003

Limited spectrum compared to echinocandins
Drug-drug interactions
IV in renal impairment; Need for TDM

Efungumab + lipid-
associated amphotericin B 

D II Pachl CID 2006

Amphotericin B 
deoxycholate + fluconazole

D I Rex CID 2003 Increased risk of toxicity in ICU patients
No survival benefit
Efficacious, but toxic

Amphotericin B 
deoxycholate + 5-
fluorocytosine

D II Abele-Horn Infect 1996

other two-drug 
combinations

D III Leroy CCM 2009

http://www.infectiologie.org.tn



Treatment (Dose) of invasive disease/candidemia in Neutropenia/HCT
Intervention: success incl survival

Agent Rec Duration References

Fluconazole BIIt Rex NEJM 1994, Anaissie CID 1996, Anaisssie Am J Med 
1996 (Caution regarding resistance) Because of old data, 
FLUC should rather be considered as a step-down 
treatment option.

Itraconazole DIII Only one abstract in non-neutropenics published 2003 in 
CCM (O. Tuil & Y. Cohen)

Posaconazole DIII One case report in non neutropenic (Anstead GM Med 
Mycol 2006)

Voriconazole CIIt Kullberg Lancet 2005, Ostrosky-Zeichner EurJCMID 2003

Anidulafungin BIIt Riboli NEJM 2007 (<3% neutropenia)

Micafungin AIIt Kuse Lancet 2007, Pappas CID 2007 (~10%)

Caspofungin AIIt Murate Duarte NEJM 2002, Pappas CID 2007 (~10%)

Liposomal 
Amphotericin B

BIIt Kuse Lancet 2007, DuPont CC 2009 (higher tox. than 
Micafungin)

AmB lipid complex CIIa Anaissie ICAAC 2005, Ito CID 2005

AmB colloid 
dispersion

CIII Noskin CID 1998

Deoxycholate
Amphotericin B

DIIt Anaissie CID 1996, Muarte Duarte NEJM 2002, Walsh 
NEJM 1999, Ullmann CID 2006

As per study design: 
at least14 days after 
last BC 
positivity, recovery 
from severe 
neutropenia and 
resolution of clinical 
signs including 
exclusion of 
endocarditis and 
endophtalmitis by 
appropriate 
examination (Rex 
NEJM 1994 BIIt, )

*

+
http://www.infectiologie.org.tn



Treatment (Combinations) of invasive disease/candidemia in Neutropenia
Intervention: success incl survival

Agent Rec Duration References

Deoxycholate 
amphotericin B 
& 5-
fluorocytosine

DIII N/A Too toxic and erratic PK

Deoxycholate 
amphotericin B  
& fluconazole  
(sequential 
therapy only)

CIIt N/A Rex CID 2003 (study regarding non-antagonism, value in 
comparison to safer echinocandins unclear, therefore only an 
option), Kullberg et al (Lancet 2005) studied voriconazole vs. 
sequential D-AmB and fluconazole 
No difference in main endpoints; more toxicity in the AmB arm, 
despite only 3 days AmB median.

Efungumab & 
lipid formulation 
of amphotericin 
B

DIII N/A Pachl J et al.  2006, flaws in the design of study

Other combinations not studied; expert opinion say combination might be useful 
in severe deep-seated infections (abdominal infection, CNS, endocarditis) CIII    

http://www.infectiologie.org.tn



Forma Elección Alternativa Comentarios*

Candidemia en 
neutropénicos

- CAS (70 mg de carga y 50 mg/d) 
o MIC (100 mg/d) (A-II)
o
- MIC (100mg/d) (A-II)
o
- AND (200 mg de carga y 
después 100 mg/d) (A-III). o 
- AmB-L (3 mg/Kg/d) 
(A-II)

-FLU (800 mg y pasar a 
400 mg/d (A-II)
- VOR (6 mg/kg/12h 
durante un día y pasar a 3 
mg/Kg/12h) (A-II)

-Candina si azoles previos o 
enfermedad severa.
-Fluconazol si no se ha utilizado un 
azol previamente. 
-Retirada CVC controvertida
- Pasar de candina a fluconazol si 
es posible*
- Tratar 14 días después cultivo 
negativo y resolución síntomas
- Realizar fondo de ojo

Tratamiento 
empírico en  
neutropénicos 

- AmB-L (3-5 mg/Kg/d) (A-I)
- CAS (70 mg y después 50 mg) 
(A-I)
- VOR (6 mg/kg/12h durante un 
día y pasar a 3 mg/Kg/12h) (B-I) 

-FLU  (800 mg y pasar a 
400 mg/d (B-I)
- ITRA 200 mg (3mg/Kg) 
(B-I)
- MIC (100 mg/d) (B-II)

-Si azoles previos o pacientes 
inestables mejor candina.
- Duración no determinada

Candidiasis 
crónica 
diseminada

-FLU  400 mg/d en pacientes 
estables (A-III)
- AmB-L (3-5 mg/Kg/d) (A-III) o 
- AmB 0.5-0.7 mg/Kg/d si inestable 
y pasar después a FLU  (A-III)

Candina y pasar después 
a FLU (B-III)

-Paso a tratamiento oral tras 1-2 
semanas de endovenoso
- Duración del tratamiento no 
resuelta, mantenerlo si 
quimioterapia o TPH

*Para C. glabrata se prefiere una candina (BIII) o AmB-L (3 mg/Kg), (B-III). Para C. parapsilosis, fluconazol (BIII)  
o AmB-L  (BIII). Para C. krusei, se recomienda una candina, AmB-L o voriconazol (B-III). http://www.infectiologie.org.tn



Urinary Tract Infection
Population Intention Intervention SoR Qo

E
Reference

Asymptomatic Eliminate 
candiduria

None A III Revankar 2010, Kauffman CID 
2000

Fluconazole 200mg/d d1-d14* C I Sobel CID 2000, Kauffman CID 
2000

Removal of urinary catheter B I Sobel CID 2000

Amphotericin B bladder 
irrigation

C IIr Tuon IJID 2009, Kauffman CID 
2000

Pyelonephritis Cure Caspofungin 70/50md/d  for 9-
28d

C III Sobel CID 2007

Fluconazole +/- 5-
fluorocytosine**

A III No reference

Amphotericin B deoxycholate
+/- 5-fluorocytosine

A III No reference

Cystitis Cure Fluconazole A III Sobel CID 2000, Kauffman CID 
2000

Amphotericin B +/- 5-
fluorocytosine

B III Sobel CID 2000, Kauffman CID 
2000

Fungus balls 
(bezoars)

Cure Surgical intervention A III Bartone J Urol 1988, Shih Urol 
2005

*In pre-operative patients treatment is indicated to suppress candiduria. **if species is susceptible. 
http://www.infectiologie.org.tn



General considerations
• In hematological setting there are few cases of Candidiasis due to 

the use of fluconazole in prophylaxis
• It is important to know epidemiological data of each center. And 

deescalate  if its possible
– If C. glabrata is isolated use a candin (BIII) or L-AmB (3 mg/Kg) 

(B-III). 
– If C. parapsilosis, FLU is the treatment of choice (BIII) or L-AmB

as alternative (BIII). 
– If C. krusei, use a candin, L-AmB or VOR (B-III).

• At the moment echinocandins are the best treatment to begin a 
treatment in candidemia before knowing the species.

• Keep in mind effect on the biofilm

http://www.infectiologie.org.tn



Aspergillus spp.  infections
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THERAPEUTIC STRATEGIES
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Precocious diagnosis
⇓

Less tisular invasion
⇓

Higher antifungal 
efficacy

Anticipated treatment
• High resolution CT

• Galactomanan

• Beta-glucan

• PCR

http://www.infectiologie.org.tn
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Halo sign
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IA: response to first line therapy

53

Herbrecht, 2002

50

L-AB

Cornely O, 2007http://www.infectiologie.org.tn



IA: efficacy of combinations in first line and rescue 
therapy

http://www.infectiologie.org.tn



Reduction in mortality at 6-12w

No primary end-point
http://www.infectiologie.org.tn



PROGRESSION?
Subjective

Dynamic CT evolution

Immune reconstitution Syndrome

http://www.infectiologie.org.tn



Immune reconstitution inflammatory syndrome 
(IRIS) • HIV receiving ART

• SOT
• Neutropenic host
• Pregnant women
• Anti-TNFα

Th1/Th17                           Th2/Treg

Histoplasmosis, IA, cryptococcosis, candidiasis, pneumocystosis

No useful biomarkers or test for diagnosis

http://www.infectiologie.org.tn



PROGRESSION?
Subjective

Dynamic CT evolution

Immune reconstitution Syndrome

Biomarker? Monitorize AF levels

Low < 1 μg/mL

Increase the dose

Add a candin

• Change to a rescue treatment     
(CAS/Ambisome/Posa o combined)

•Keep in mind another fungi

http://www.infectiologie.org.tn



Invasive aspergillosis:
response to rescue treatment in 
immunocompromissed patients

http://www.infectiologie.org.tn



31.823 Tx/ 642 casos AI

http://www.infectiologie.org.tn



31.823 Tx/ 642 casos AI

http://www.infectiologie.org.tn



Burghi G

42 (61%) shock, 21(31%) Ins renal y 17(25%) coma

http://www.infectiologie.org.tn



Empirical treatment
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Empirical treatment

Empiric antifungal therapy in febrile granulocy-
topenic patients. EORTC International 
Antimicrobial Therapy Cooperative Group. Am J 
Med. 1989;86 (6):668-72

Persistent neutropenic fever

Empirical antifungal treatment
Broad spectrum AB. (4-7 day)

• No positive culture

• No biomarker

• Only clinical evidence is fever

• % IFI < 5%??

http://www.infectiologie.org.tn



BII
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Explanation/Reason/Issues: recommendations only apply to patients with expected prolonged duration of neutropenia (>10 days) e.g. induction/consolidation chemotherapy of AML-
MDS or autologous HCT; extensive diagnosis work-up is required to exclude a clinically or mycologically documented infection which might require specific therapy
Only BI for amphotericin B colloidal dispersion due to safety issue with this agent; amphotericin B lipid complex more toxicity in a direct comparison to Liposomal AmB
Limitation for fluconazole due to lack of anti mould activity : need to rule out a mould infection with aspergillus GM test and chest and sinus CT scan
For micafungin: Tamura = non comparative trial (dose 50-150 mg) ; Kubiak = 323 pts, retrospective, observational, sequential cohort (dose 100 mg)

Empiric treatment in 
Neutropenia/autologous SCT
WHEN: 3 to 4 days of persistent fever in all 
major trials (AII), not defined for relapsing fever

Agents // Situation (trial included alloHCT) Recommendation References
Liposomal amphotericin B (3mg/kg/d) (Allo= 
yes)

AI Walsh NEJM 1999; Prentice Br J Haematol 1997; 
Wingard CID 2000; Walsh NEJM 2002; Walsh 
NEJM 2004; Maertens Pediatr Inf Dis J 2010 

Caspofungin (70 mg on D1 then 50 mg) 
(Allo=yes)

AI Walsh NEJM 2004; Maertens Pediatr Inf Dis J 
2010 

Amphotericin B colloidal dispersion (4 mg/kg/d) 
(Allo=yes)

BI White CID 1998

Amphotericin B lipid complex (5 mg/kg/d) 
(Allo=yes)

BI Wingard CID 2000

Itraconazole (200 mg iv Q12h on D1 & D2  then 
200 mg iv/d) (Allogeneic HCT=not reported)

BI Boogaerts Ann Intern Med 2001; Ehninger 
Onkologie 2007

Voriconazole (2 x 6 mg/kg on D1 then 2x3 
mg/kg/d) (Allo=yes)

BI Walsh NEJM 2002

Fluconazole (400 mg/d) (Allo=not reported) CI* Winston Am J Med 2000; Viscoli C, Eur J Cancer. 
1996 May;32A(5):814-20.

Amphotericin B deoxycholate (0.5 – 1.0 
mg/kg/d) (Allo=yes)

CI White CID 1998; Walsh NEJM 1999; Boogaerts 
Ann Intern Med 2001; Ehninger Onkologie 2007

Micafungin (100 mg) (AlloHSCT = yes) BII Tamura Leuk Lymphoma 2009; Kubiak Clin Ther 
2010

Anidulafungin No 
recommendation

No data

Dosage & Intention: morbidity reduction

ECCMID GUIIDELINES
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Prevention
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Different ways to prevent invasive fungal infection

 Prevention of superficial mucosal colonisation, e.g. 
mucosal hygiene

 Laminar air flow and HEPA filtration 
 Lowering airborne spore levels (construction)
 Avoiding long term indiscriminate antibiotic/steroid usage
 Appropriate catheter care
 Avoiding raw vegetables, beer (Saccharomyces)
 Avoiding animal contacts, animal droppings
 Avoiding plant contamination
 Drugs

http://www.infectiologie.org.tn



• IDSA:  Allogeneic SCT with GVHD at high-risk for InvA
AML or MDS at high risk for InvA

• NCCN: Patients at high/intermediate risk IFI

Not for all patients; not for low risk patients

• ECIL: Patients with an expected IFI incidence ≥10%

Acute leukemias, high-risk MDS, SCT (Allo > Auto)

InvA: invasive aspergillosis

Guidelines: who and what?

• Agreement on “who”:  high-risk patients
• No agreement on specific drug recommendations
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Prophylaxis in hematological patients.
Vall d’Hebron Hospital. Barcelona (Spain)

Posaconazol:
• MAL/MDS induction or rescue (IA)
• Allogenic HSCT + GVHD receiving 

immunosupressors (IA)
• Umbilical cord transplant

ABL-N+fluconazol 200-400mg/d
• MAL in consolidation
• ALL induction 
• Burkitt lymphoma receiving  

Burkimab treatment.

Fluconazol:
• Autologous HSCT
• Allogenic HSCT 

(TPHperitrasplant)
• ALL in consolidation 
• If neutropenia will last >10days (if 

receiving steroids, mucositis...)

• Dr. Pere Barba
• Dra. I. Ruiz

Febrer 2011
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Strategies and IFI incidence interaction

Implications
Azole

Impact on the
screening test

Prophylaxis
azole

Empiric 
therapy

Direct 
therapy

Pre-
emptive 
therapy

Diagnosis

Dr.de la Cámara
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Marr KA. CID 2005;40:1762-9

GM ≥ 0.5 With antifungal* Without 
antifungal* P

Sensitivity 52% 89% 0.02

Specificity 91% 92% ns

*Antifungal with anti-mould activity

42  invasive aspergillosis vs. 269 controls

Anti-mould antifungal drugs:
• Lower the GM sensitivity
• Do not change the specificity

Galactomannan antigenaemia (GM) sensitivity 
and anti-mould antifungals
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Why does prophylaxis fail?

IFI 
BreakthroughHost

The Bug

The Drug

• Prolonged neutropenia
• Refractory leukemia

• Severe immunodeficiency
• Severe GVHD

• Poor oral intake
• Drug compliance/ 

vomiting/mucositis
•Poor drug absorption

• Diarrhoea/low oral intake
• Drug toxicity

• Exposure (colonization/environment)
• Local epidemiology

• Resistant fungus
• Antifungal selection

• Pharmacokinetics
• Route/dose
• Absorption
• Metabolism
• Interactions
• Levels
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What can we do? 

IFI 
BreakthroughHost

The Bug

The Drug

• Usually it is not possible to 
correct Host factors

• Exceptions: 
• catheter removal for

yeast infections

• Neutrophil recovery with
CSF

• Try to decrease
immunosuppression

• If we know the bug: administer the 
appropiate treatment quickly

• If we don’t know the bug: empirical 
changes quickly

• Change dose and
route
• Possible for

itra/vori
• Not possible for

posaconazole
• Add or switch

Trifilio S et al. BMT. 2007 Sep;40(5):451-6http://www.infectiologie.org.tn



What do we know? 
Reported breakthrough IFI on prophylaxis

Itra Posa Vori Candin Amphotericin
Aspergillosis X X X X X

Candidiasis X X X X X

Trichosporon XX X X XX X

Zygomycosis X / - X XX X X

S.prolificans X X

Fusarium X X

Many single-case reports. Problem: what is the denominator?

The majority are aspergillosis and candidiasis 
(in randomized studies)
• Special cases: Zygomycosis and voriconazole

Trichosporon and echinocandins

Krcmery V et al. Chemotherapy 1997;43(5):367-70http://www.infectiologie.org.tn



What to do when there is a disease progression?
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What do we know? 
Breakthrough IFI on voriconazole prophylaxis

Trifilio S (BMT 2007)2: 10 IFI (among 71 allogeneic SCT)
• Yeast 6  (5 C. glabrata, 1 C. krusei).   Moulds 4 (4 zygomycetes). 

• Plasma levels (6 Candida): lower in IFI
<2000 ng/ml: 6/44  vs 0/27  if > 2000 ng/ml (p .04)

• The majority are candidiasis, aspergillosis
and zygomycosis (?)

• Relation with levels: suggested (<2000 ng/ml) 

• Allogeneic SCT. Randomized trial (vori vs fluco) (ASH 07)*

• Vori (305):     7 IA,   3 Candida,  2 zygomycosis
• Fluco (295):  16 IA, 3 Candida,  3 zygomycosis

* Unpublished study
1 Trifilio S et al. Cancer 2007;40(5):451-6

2 Kontoviannis DP et al. CID 2000;30:851-6

• Increase in zygomycosis incidence (x 3) began
before voriconazole was available

(Kontoyiannis CID 2000)2

• Voriconazole may have amplified a previous
tendency
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ProphylaxisTreatment

IFI

Resistant 
species

Emergent species

Epidemiological 
change

Acquired R

Innate R

No TDM
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Epidemiological changes

Breakthrough cryptococcosis in a patient 
with systemic lupus erythematosus (SLE) 
receiving micafungin. 

Suzuki K. J Infect Chemother. 2008 
Aug;14(4):311-4. 
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TRANSNET USA: The incidence was 1,7/1000 in 
2001 and 6,2/1000 in 2006 
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Galactomanano vs PCR
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Pre-emptive therapy 
(based on PCR screening)

AGA+
TAC +

2 PCR+

Treatment according to center protocol

200 patients AML or allo-HSCT/fluconazole

Pre-emptive Therapy

(based AGA)

Treatment according to center protocol
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CONCLUSIONS

1.- Fungal infections are frequent in some risk populations 
2.- All antifungal drugs have a role in the managment of IFI
3.- In Candida spp. Infection it is important to know the 

epidemiology of each center to start the proper 
treatment.

4.- Candins are the empirical treatment of choice in 
candidiasis before knowing the species.

5.- In IA it is important to diagnose the disease and start 
the treatment with VOR early.

http://www.infectiologie.org.tn



CONCLUSIONS

6.- Combination therapy could play a role in some patients
7.- In patients undergoing prophylaxis GM test presented a 

lower sensibility. Keep in mind empirical treatment.
8.- Emerging species and resistant fungi are increasing in 

frequency
9.- New diagnostic techniques urgently need to be 

developed
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