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Empiric Therapy with Carbenicillin and Gentamicin for
Febrile Patients with Cancer and Granulocytopenia
Stephen Schimpff, M.D., Winston Satterlee, M.D., Viola
Mae Young, Ph.D., and Arthur Serpick, M.D.

N Engl J Med 1971; 284:1061-1065
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”

N Engl J Med 1971; 284:1061-1065
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P. aeruginosa 38%

E. coli 34%

Klebsiella sp 31%

Stenotr. Maltophilia 25%

Streptococci 11%

Gram <2%
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A Multicenter, Double-Blind, Placebo-Controlled Trial
Comparing Piperacillin-Tazobactam with and without Amikacin
as Empiric Therapy for Febrile Neutropenia.
Clin Infect Dis 2001;33:1295

. 733 . 

Monotherapy versus b-Lactam–Aminoglycoside Combination
Treatment for Gram-Negative Bacteremia: a Prospective,
Observational Study. AAC 1997;41:1127

. 2,124  gram 

;

7 trials, 7807 pts

64 trials, 7586 pts

No difference in all cause mortality
Treatment success better with monotherapy

AE increased with combination therapy

BMJ 2003, 2004

;
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Current evidence supports the use of piperacillin-tazobactam in
locations where antibiotic resistance profiles do not mandate
empirical use of carbapenems. Carbapenems result in a higher rate
of antibiotic-associated and Clostridium difficile-associated
diarrhea. There is a high level of evidence that all-cause mortality is
higher with cefepime compared to other beta-lactams and it should
not be used as monotherapy for patients with febrile neutropenia.

Anti-pseudomonal beta-lactams for the initial, empirical,
treatment of febrile neutropenia: comparison of beta-
lactams
Cochrane Database of Systematic Reviews 2010, Issue 11

JAC 2006

44 trials

33 trials

;

;

 FDA 
2009  (88,
9,467  8,288 

).

, 

www.fda.gov/drugs/drugsafety

http://www.fda.gov/drugs/drugsafety
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Gram pos without CNS   28%                  5%
Gram positives     57%                             5%
Gram pos without CNS   28%                  5%
Gram negatives     34%                            18%
Polymicrobial 10%                             13%

No bacteremia 3-4%

2,142 
499  (23%)

ASCC SCORE 
50% 

-Gram 
;

lasterskylastersky et al.et al. IntInt JJ AntimicrobAntimicrob Agents 2007;30:s51Agents 2007;30:s51

13 trials 2392 pts
JAC 2005

CID 2003;37:382

CID  2011
Clin Infect Dis 2005; 40: (Suppl 4): S246-252

JAC 2005;55: 436-44 Clin Infect Dis. 2003; 37: 382-9
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CID 2006
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 gramgram 
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   Gram : 

Daptomycin use in patients with cancer nad neutropenia : Data
from a retrospective registry. Clin Adv Hematol Oncol 2010; 8:
249

72 pts

82% 

47%  pmn<100
76% 
(50% VRE)
6% 

. . 
 gramgram 

   Gram : 

C 2009; 53:428

29 
 28/29  3 

16 

PK:  6mg/kg  (1-2
 >  MIC  50-100% )

 MIC>1 g/ml 
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Medicine 2009;88:211

28% . 92% 

64%  (67% ). 
MDI .

AAC 2007;51:1905

31 pts treated with colistin and 64 with another drug-based
regimen
45% neutropenics    45% bacteremic     55% with pneumonia
2.7 more likely to response with colistin

gram ;
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Local and even individual patient patterns of
bacterial colonization and resistance must be
taken into account when choosing an initial

empirical regimen for neutropenic patients at a
given institution
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1. CT 

2. CT

3. M  galactomannan

4.

5.

;

Q12

IFDs continue to bare high morbidity and mortality amongIFDs continue to bare high morbidity and mortality among
immunocompromisedimmunocompromised cancer patients (50%cancer patients (50%--100%)100%)

CID 1999;28:1071-9    CID 1999;29:1210-9

Eur J Hematol 1999;63:77-85   Chest 1998;114:131-7

;
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ZygomycetesZygomycetes
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FusariumFusarium ( ))
TrichosporonTrichosporon beigeliibeigelii
PseudallescheriaPseudallescheria boydiiboydii// ScedosporiumScedosporium
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CandidaCandida ))
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HRCT
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PCR)

ProbableProbableMycologyClinical
features

Host
factors + + =

MycologyClinical
features

Host
factors + + = ProvenProven

Invasive fungal disease - Definitions II
www.doctorfungus.gr

PossiblePossible
Clinical

features+ =Host
factors

Negative
or

Not done

=Host
factors

none
Negative

or
Not done

Not classifiedNot classified

Clinical
features+ =Host

factors

Negative
or

Not done

+ =Host
factors

none Mycology

--
HRCTHRCT

 72 

 87-88%,  57-67%, 
 88-97%

J Clin  Oncol 1999;17:796-805

Eur J Radiol 2004; 51:130-8

http://www.doctorfungus.gr/
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J Clin  Oncol 1999;17:796-805   Eur J
Radiol 2004; 51:130-8

--  HRCTHRCT

--  HRCTHRCT
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Ann Haematol 2004;83:420-22
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Amphotericin B Am
J Med 1989;86:668–72.

Liposomal
amphoB

N Engl J Med 1999;340:764–71.

Caspofungin N Engl J Med 2004;351:1391–
402

Micafungin ClinTher 2010; 32: 637

Voriconazole N Engl JMed 2002;346:225–34.
Cochrane Database Syst
Rev 2006;1. CD004707.

Posaconazole -

;

1.

2.

3.

Q14

Preemptive antifungal management is acceptable as an
alternative to empirical antifungal therapy in a subset of
high risk neutropenic patients. Those who remain febrile
after 4–7 days of broad-spectrum antibiotics but are
clinically stable, have no clinical or chest and sinus CT
signs of fungal infection, have negative serologic assay
results for evidence of invasive fungal infection, and have
no recovery of fungi (such as Candida or Aspergillus
species) from any body site may have antifungal agents
withheld (B-II). Antifungal therapy should be instituted if
any of these indicators of possible invasive fungal
infection are identified.

 preemptive ;

IDSA 2011
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Maertens J et al. CID 2005;1242-50

II7 episodes of neutropenic fever

78% reduction in antifungal use without
compromising patient response or survival. 1 case of
zygomycosis missed

 preemptive ;

 preemptive ;

Cordonnier et al. CID 2009;48: 1042-51

293 patients.
Multicenter open-label study. 97.3% vs 95.1% mortality
but increased proven or probable IFI in the preemptive
therapy arm (x3)

(5mg/Kg). H 
.
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JAC 2009

;

1.
2.
3.
4.
5.

Q17

Fluoroquinolone prophylaxis should be considered for
high-risk patients with expected durations of prolonged and
profound neutropenia (ANC <100 cells/mm3 for >7 days)
(BI). Levofloxacin and ciprofloxacin have been evaluated
most comprehensively and are considered roughly
equivalent, although levofloxacin is preferred in situations
with increased risk for oral mucositis-related invasive
viridans group streptococcal infection. A systematic strategy
for monitoring the development of fluoroquinolone resistance
among gram negative bacilli is recommended (A-II).

Addition of a gram-positive active agent to fluoroquinolone
prophylaxis is generally not recommended (A-I).

Antibacterial prophylaxis is not routinely recommended for
low-risk patients who are anticipated to remain neutropenic
for <7 days (A-III).

IDSA 2011
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Prophylaxis against Candida infections is recommended in
patient groups in whom the risk of invasive candidal infections is
substantial, such as allogeneic HSCT recipients or those
undergoing intensive remission-induction or salvage induction
chemotherapy for acute leukemia (A-I). Fluconazole, itraconazole,
voriconazole, posaconazole, micafungin, and caspofungin are all
acceptable alternatives.

Prophylaxis against invasive Aspergillus infections with
posaconazole should be considered for selected patients >13 years
of age who are undergoing intensive chemotherapy for AML/MDS
in whom the risk of invasive aspergillosis without prophylaxis is
substantial (B-I).

Prophylaxis against Aspergillus infection in preengraftment
allogeneic or autologous transplant recipients has not been shown
to be efficacious. However, a mold-active agent is recommended in
patients with prior invasive aspergillosis (A-III), anticipated
prolonged neutropenic periods of at least 2 weeks (C-III), or a
prolonged period of neutropenia immediately prior to HSCT (C-III).

IDSA 2011

??

 > 5% > 5%
POSACONAZOLE

MICAFUNGIN

, tampons, 
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 /   
Guidelines / Recommendations

(ECIL, EFISG-ESCMID)

(CDC –IDSA)
4

 ( (GuidelinesGuidelines) ) 
 ,, ,,

IDSA CID 2O11
EFISG-ESCMID Guidelines

for Candidiasis
CMI, Volume 18 Supplement

7, December 2012

ECIL-3 Guidelines for
Mucormycosis

Haematologica 2012

New Guidlines

5

Recommendations/
Guidelines

European (ECIL) and USA (CDC-IDSA)

6
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Quality of evidence Strength of recommendations
I Evidence from at least one well-
executed randomized trial

II Evidence from at least one well-
designed clinical trial without
randomization; cohort or case-
controlled analytic studies (preferably
from more than one center); multiple
time-series studies; or dramatic results
from uncontrolled experiments

III Evidence from opinions of respected
authorities based on clinical
experience, descriptive studies, or
reports from expert committees

A Strong evidence for efficacy and
substantial clinical benefit
Strongly recommended

B Strong or moderate evidence for efficacy,
but only limited clinical benefit
Generally recommended

C Insufficient evidence for efficacy; or
efficacy does not outweigh possible adverse
consequences (e.g., drug toxicity or
interactions) or cost of chemoprophylaxis or
alternative approaches
Optional

D Moderate evidence against efficacy or for
adverse outcome
Generally not recommended

E Strong evidence against efficacy or of
adverse outcome
Never recommended

CDC Grading system
(used for ECIL1 and ECIL 2)

7

IDSA-United States Public Health Service grading
system for ranking recommendations – ECIL 3

Quality of evidence Strength of recommendation
I Evidence from > 1 properly
randomized, controlled trial

A Good evidence to support a
recommendation for use

II Evidence from > well-designed clinical
trial, without randomization; from cohort or
case-controlled analytic studies (preferably
from >1 center); from multiple time-series;
or from dramatic results from uncontrolled
experiments

B Moderate evidence to support a
recommendation for use

III Evidence from opinions of respected
authorities, based on clinical experience,
descriptive studies, or reports of expert
committees

C Poor evidence to support a
recommendation

8

•• ::
–– ..
––

..
–– ..

•• ::

•• ::

9
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IDSA vs ECIL Guidelines

Europe
ECIL guidelines 2005, 2007;

Prophylaxis Maertens, et

Empirical treatment Marchetti et al
Treatment of invasive candida and
aspergillus infections Herbrecht et al

Eur J Cancer (2007, suppl 5)

North America
IDSA guidelines

Aspergillosis
Walsh, et al. CID (February 2008)
Candidiasis
Pappas, et al. CID (March 2009)

All patient populations
(eg, ICU, SOT, neonates)
All sites, including very unusual
Exhaustive review, including
diagnostic tests

66 pages in CID

Only leukaemia and SCT patients
Focus on very practical issues
in the indications and use of
antifungals
Only invasive forms

27 pages in EJC

11

 1

 2
12
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(HSCT)

CIL IDSA

•
•
•

•
•
•
•  CI

•
•
•
• CI-CII

•
•
•
• I

13

 SCT

Neutropenia w/o GvHD
Fluconazole* 400 mg/d AI
Posaconazole No data
Voriconazole 200 mg bid Provisional

AI
GvHD > grade I
Fluconazole 400 mg/d CI
Posaconazole 200 mg tid AI
Voriconazole 200 mg bid Provisional

AI
* combined with a mould-directed diagnostic approach for centers not having HEPA-filtered
rooms and/or having a high baseline incidence of mould infections

UPDATE ECIL-3 2009

14

IDSA 

15
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   (PREEMPTIVE)
 (Pre-emptive)

;
IDSA 

 (Pre-emptive)

 4-7 
  

 > 7 (  )
  

 IV ( )

16

 (PREEMPTIVE)

 (Pre-emptive)
;

;

)

17

2007 UPDATE : Antifungal
Drugs for Empirical Therapy

Antifungal agent Daily dose CDC Grading

Level of
Recommendati n

Evidence
for

Efficacy Safety

Liposomal AmB 3 mg/kg A I I

Caspofungin 50 mg A 1 I I

ABLC 5 mg/kg B 2 I I

NEW: ABCD 4 mg/kg B 2 I I
Voriconazole 2x 3 mg/kg iv B 1,3,4 I I

UPGRADE: Itraconazole 200 mg iv B 1,4 I I

AmB deoxycholate 0.5-1 mg/kg B 2 / D 5 I I

Fluconazole 400 mg iv C 1,4,6 I I
1 No activity against mucorales
2 Infusion-related toxicity (fever, chills, hypoxia)
3 Failed the 10% non-inferiority cut-off when compared with liposomal AmB (and thus not approved by the FDA for this indication), but first-

line for aspergillosis, effective therapy for candidiasis, and efficacious for prevention of breakthrough IFI.
4 Activity of azoles empirical therapy for persistent fever may be limited in patients receiving prophylaxis with an agent of the same class.
5 B in absence of / D in presence of risk factors for renal toxicity (e.g. impaired renal function at baseline, nephrotoxic co-medication

including cyclosprin or tacrolimus in allogeneic HSCT recipients, aminoglycoside antibiotics, history of previous toxicity).
6 No activity against Aspergillus and other moulds. Not approved by the FDA for this indication.

UPDATE ECIL-2 2007

18
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IDSA 2009
Fluconazole (800/400) A-I
(less critically ill or no previous azole: AIII
or
Echinocandins (all 3) A-I
(favor in severe illness or previous
azoles: AIII)

AmBisome 3-5 mg/kg A-I
(intolerance to other AF)

ECIL update, 2007
Fluconazole                                  A-I
(not severe, no azole prophylaxis)
Echinocandins (all 3) A-I
AmBisome A-I
Voriconazole (no azole prophylaxis)    A-I
Other lipid Ampho B A-II

ECIL update, 2007
AmBisome B-II
Echinocandins (all 3) B-II
Other lipid Ampho B B-II
Voriconazole (no azole prophylaxis) B-II
Fluconazole
(not severe, no azole prophylaxis) C-III

IDSA 2009
AmBisome 3-5 mg/kg A-II
Echinocandins (all 3) A-III

Fluconazole or voriconazole      B-III
(if not severe and no previous azoles)

17

General Patterns of Susceptibility of Candida
Species

Species Fluco Itra Vori Posa Flucytosine Ampho B Candins

C. albicans S S S S S S S

C. tropicalis S S S S S S S

C. parapsilosis S S S S S S S to R

C. glabrata S-DD
to R

S-DD
to R

S-DD to
R

S-DD to
R

S S to I S

C. krusei R S-DD
to R

S S I to R S to I S

C. lusitaniae S S S S S S to R S

I, intermediary susceptible; R, resistant; S, susceptible; S-DD, susceptible dose-dependent.

18

C glabrata
IDSA 2008

Non-neutropenic patients
Echinocandins (all 3) B-III

If initially treated with fluco or
vori, and FU culture results
negative: going on azole: B-III

Neutropenic patients

Echinocandin B-III
Ambisome B-III
If initially treated with fluco or
vori, and FU culture results
negative: going on azole: B-III

ECIL 2007
Overall population

Echinocandins (all 3) B- I
Ambisome B- I
D-Ampho B B- I
Other lipid-Ampho B B- II
Fluco/Voriconazole C-III

Haematological patients

Echinocandin (all 3) B- II
Ambisome B- II
Other lipid-Ampho B B- II
D-Ampho B C- III
Voriconazole C- III
Fluconazole D- III 19
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IDSA 2008
Voriconazole IV or PO A-I
(Seriously ill: IV: A-III)
AmBisome 3 mg/kg A-I
(alternative in some patients)
Combination not recommended B-II

If breakthrough aspergillosis under
mould-active azole prophylaxis:

switch
to another drug class: B-III
Surgery (lesions contiguous to large
vessels, pericardium, haemoptysis,
pleural, or rib erosion): B-III

Duration of treatment:  6-12 weeks

ECIL update, 2007
Voriconazole IV or PO A-I
(Initiation with the oral form: C-III)
AmBisome 3-5 mg/kg B-I
Combination not recommended   D-III

Abelcet B-II
Caspofungin C-III
Itraconazole (start IV) C-III
D Ampho B, ABCD D-I

Breakthrough: not addressed
Surgery (same): C-III

Duration of treatment: no recommendation;
CR and immunosuppression recovery

20

IDSA ECIL

• , 
 1

•

•

•

21

22



14/05/2013

43

:

Grade A ESCMID (fungal infection study group) strongly supports a
recommendation for use

Grade B ESCMID (fungal infection study group)
moderately supports a recommendation for use

Grade C ESCMID (fungal infection study group) marginally supports
a recommendation for use

Grade D ESCMID (fungal infection study group) supports a
recommendation against use

U
llm

ann et al. t C
M

I 2012

23

Level I Evidence from at least 1 properly designed randomized, controlled trial
Level II* Evidence from at least 1 well-designed clinical trial, without randomization;

from cohort or case-controlled analytic studies (preferably from >1 centre); from
multiple time series; or from dramatic results of uncontrolled experiments

Level III Evidence from opinions of respected authorities, based on clinical
experience, descriptive case studies, or reports of expert committees

*: added index:
r: meta-analysis (or systematic review of RCT);
t: transferred evidence i.e. results from different patients‘ cohorts, or similar

immune-status situation;
h: comparator group: historical control;
u: uncontrolled trials
a: for published abstract (presented at an international symposium or meeting)

24

  

•  (  & )
•  , 

.

25



14/05/2013

44

Population Intention Intervention SoR QoE Reference comment

Recent abdominal
surgery AND

recurrent
gastrointestinal
perforations or

anastomitic
leakages

To prevent
intraabdominal

candida infection

Fluconazole
400mg/d

B I Eggimann
CCM 1999

Placebo,
N=43

As above Caspofungin
70/50mg/d

C IIU Senn ICM
2009

Single arm,
N=19

Critically ill surgical
patients with an

expected length of
ICU stay 3d

To delay the time
to fungal
infection

Fluconazole
400mg/d

C I Pelz Ann Surg
2001

Placebo,
N=260

Ventilated for 48h
and expected to be

ventilated for
another 72h

To prevent
invasive

candidiasis/
candidaemia

Fluconazole
100mg/d (in the
context of SDD)

C I Garbino ICM
2002

Placebo,
N=204

?

26

.

27

,  (Pre-emptive)

Population Intention Intervention SoR QoE Reference
At risk+

persistent FUO
Reduce
overall

mortality

Antifungal
treatment

(unspecified)

C III Garay CID 2004
Morrell AAC 2005
Parkins JAC 2007

Kumar Chest 2009

Adult ICU
patients with
fever despite

broad-spectrum
antibiotics,

APACHE II>16

Resolution of
fever

Fluconazole
400mg/d

D I Schuster
Ann Int Med 2008

;

Definitions:
•Empiric=persistent FUO/Fever driven approach Pre-emptive=treatment
based on a validated marker/Diagnosis driven approach

28
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 (PRIEMPTIVE) 

Candida sp

.
-D-glucan

.

30

 65  Ca .

, 

,

. 

1
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15 
 390 C.

 3
.  Gram

 Candida spp.

 1

;

32

 1

1.
2.

33

Population Intervention SoR QoE

Central venous catheter
can be removed .
Central venous catheter
cannot be removed

Remove indwelling lines (not over a guidewire)

Echinocandin, liposomal amphotericin B or
amphotericin B lipid complex

A

B

II

II

Azole or amphotericin B deoxycholate D II

Interventions are intended to clear candidaemia and to improve survival

34



14/05/2013

47

.

L-AMB .

35

 2
  50 

. 
 (50%) 

. 
, 

, 
.

 15   

,

36

 390 C,
.  VAP

.
, 

. 

.  2 24
 Candida

 2

;
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Population Intention Intervention SoR QoE Reference

Candida
isolated from

one
(peripheral

blood or
central line)

blood culture
defines

candidaemia

Cure Antifungal
treatment

A II De Pauw CID 2008
Lecciones CID 1992
Kullberg Lancet 2006

Candidaemia Cure Antifungal
treatment

A II Bodey EJCMID 1992
Edwards ICAAC 1982
Groll J Infect 1996
Kume Pathol Inf 2003

Comment:
•Previous definitions describedasymptomatic patients with a blood culture positive for Candida. It
has been debated whether such patients need antifungal treatment.
•This is a very rare clinical situation, since usually a blood culture would be triggered by a clinical sign
(e.g. fever)
•Even surveillance blood cultures positive for Candida should prompt immediate treatment. 39

Compound SoR QoE Reference Comment

Anidulafungin
200/100

A I Reboli NEJM 2007 •Broad spectrum
•Resistance rare
•Fungicidal
•Local epidemiology
•C. parapsilosi,
C. krusei
•Safety profile
•Less drug-drug interactions than
caspofungin

Caspofungin
70/50

A I Mora-Duarte NEJM 2002
Pappas CID 2007

•Largely as above

Micafungin 100 A I Kuse Lancet 2007
Pappas CID 2007

•Largely as above
•Consider EMA warning label

40

Compound SoR QoE Reference Comment

Amphotericin B,
deoxycholate, any dose

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

Amphotericin B,
liposomal

B I Kuse Lancet 2007
Dupont Crit Care 2009

•Similar efficacy as
micafungin
•Higher toxicity than
micafungin

Amphotericin B, Iipid
complex

C IIa Anaissie ICAAC 1995
lto CID 2005

Amphotericin B, colloidal
dispersion

D IIu Noskin CID 1998 •Mostly
immunocompromised
patients (HCT,
haematology/oncology or
SOT) rather than ICU patients

HCT haematopoietic stem cell transplantation SOT solid organ transplantation

41
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Compound SoR QoE Reference Comment

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

•Limited spectrum
•Inferiority to
anidulafungin
(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 impaiment
•Need for TDM

TDM Therapeutic drug monitoring

42

 3
. ;

1. .
2. .
3.

.
4. .

43

  

*In pre-operative patients treatment is indicated to suppress candiduria;
**if species is susceptible 44
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 (AII) 

(AIII).
 fungus ball

(AIII).
 L-AMB 

Candida(AIII)
45

(3mg/kg).  2 24

Candida. C. parapsilosis
. ; 

;

46

.(AI)

 L-AMB 
 (BI) 

(CI) C. parapsilosis.
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.
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Candida sp.
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 4

  ;
1.
2.
3.
4.
5.

49

 800mg  400mg )
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 5
Candida

;
1.C.albicans
2.C.parapsilosis
3.C.tropicalis
4.C.glabrata
5. C.famata

51

: C. parapsilosis.
 5 .

.

52

 6

;
1.5 .
2.7 
3.10 
4.14 
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.
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:
1.
2.
3.
4.
5.

57

: Candida
parapsilosis

 –

: 
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Candida spp.
L-AMB

(BIII).
(BII).

(BII).

60

• AmB-d (0.7–1 mg/kg daily), combined with flucytosine at
a dosage of 25 mg/kg administered 4 times daily, (A-III).

• Fluconazole (400–800 mg daily) (loading dose of 12
mg/kg then 6–12 mg/kg daily) is an acceptable
alternative for less severe endophthalmitis (BIII).

• LFAmB, voriconazole, or an echinocandin can be used
to treat patients who are intolerant of or experiencing
treatment failure withAmB-d in combination with
flucytosine or fluconazole (B-III).

: 4- 6 

61

, 

.

, 
 >1 .
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*Indications for surgery are, e.g. instability or large abscess;
**treat longer if erythrocyte sedimentation rate or C reactive protein not normal;
#Surgery needs to be combined with antifungal treatment.

Population Intervention SoR QoE

Surgical debridement C III

Fluconazole 400 mg for 6-12 months** A III

Liposomal amphotericin B 3 mg/kg or
amphotericin B lipid complex 5 mg/kg for
2-6 weeks followed by fluconazole 400 mg
for 5-11 months**

A II

Posaconazole 800 mg for 6 weeks** C III
Voriconazole 12/6 mg/kg for 6-12 weeks** B III
Caspofungin 100 mg for 3 weeks,
followed by fluconazole 400 mg for 4
weeks**

B III

Osteomyelitis/
spondylodiscitis

63

*Indications for surgery are, e.g. instability or large abscess;
**treat longer if erythrocyte sedimentation rate or Creactive protein not normal;
#Surgery needs to be combined with antifungal treatment.

Population Intervention SoR QoE

Liposomal Ampho B 3 mg/kg /ABLC 5 mg/kg
for 2 weeks,

A II

Fluconazole 400 mg for 6 weeks** A II
Voriconazole 12/6 mg/kg for 6 weeks** B III
Caspofungin 70/50 mg for 6 weeks C II

Prosthetic joint infection Prosthesis removal A III
Prosthetic joint infection
with prosthesis retention

Fluconazole 400 mg, life long A III

Arthritis

Intention is to cure, except for prosthetic joint infection with prosthesis retention where
it's to suppress infection

64

, 
(AIII).

 L-AMB
(AII).

(AIII).

65
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 (IDSA)
• The Expert Panel recommends fluconazole at a dosage

of 400 mg (6 mg/kg) daily for 6–12 months or LFAmB at
a dosage of 3–5 mg/kg daily for at least 2 weeks,
followed by fluconazole at a dosage of 400 mg daily for
6–12 months (B-III).

• Alternatives include an echinocandin or AmBd at a
dosage of 0.5–1 mg/kg daily for at least 2 weeks,
followed by fluconazole at a dosage of 400 mg daily for
6–12 months (B-III).

66

 Candida.

 + .

.

67

. 

.

.
CID 2001;32:527-33

Scand J Infect Dis 1998;30:527-30.
68
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Intervention SoR QoE

Liposomal amphotericin B 3mg/kg for
10 weeks +flucytosine 150 mg/kg for
10 weeks, followed by fluconazole 3mg/kg
for 5 weeks

B III

Liposomal amphotericin B 3mg/kg for
4 weeks+fluconazole 6mg/kg for 4 weeks

B III

Voriconazole 12/6mg/kga C III

Fluconazole 800mg C III

Amphotericin B deoxycholate 0.5-1.0mg/kg
for >2weeks+/-flucytosine 30-120mg/kg for >2weeks

D IIu

Caspofungin 70/50mg for 4 weeks, followed by fluconazole
400mg for 2 weeks

D III

Interventions are intended to cure Candida meningitis.
a Therapeutic drug monitoring recommended 69

L-AMB

).

70

Population Intention Intervention SoR QoE

Native valve To cure Surgery within 1 week A II

Liposomal ampho B+/-flucytosine for 6-8 weeks,
followed by fluconazole Caspofungin+/- flucytosine

B

C

II

II

Prosthetic valve To cure Surgery within days A III

Prosthetic valve, if
surgery not possible

To cure Liposomal amphotericin B 5mg/kg
Caspofungin 70/50mg

B

B

III

III

To suppress
infection

Fluconazole 400-800mg, life long C III

Pacemaker, ICD, VAD To cure Removal A II

ICD,implantable cardioverter defibrillator, VAD, ventricular assist device.
Surgery- even if restricted to removal of hardware-always needs to be combined with systemic antifungal treatment.

71
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.

 L-AMB .

72
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 75 
. 

. 
 ( ) 

. 

73

 CT  ( )
 : WBC =20

) =144 mg
=16 ( =140)

Gram        Indian ink=
g 

 :  ENY, 
.  2

 MIC:
AmB=0.5, Flu=4, Vori=0.03, Itra=0.06,
Flucytosine=4, echinocandins=16
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  .

,   > 15 ,

,   .

.
;

Rhizopus sp.

75

 > 2   
Aspergillus flavus

;

76

IDSA 2008
Voriconazole IV or PO A-I
(Seriously ill: IV: A-III)
AmBisome 3 mg/kg A-I
(alternative in some patients)
Combination not recommended B-II

If breakthrough aspergillosis under
mould-active azole prophylaxis:

switch
to another drug class: B-III
Surgery (lesions contiguous to large
vessels, pericardium, haemoptysis,
pleural, or rib erosion): B-III

Duration of treatment:  6-12 weeks

ECIL update, 2007
Voriconazole IV or PO A-I
(Initiation with the oral form: C-III)
AmBisome 3-5 mg/kg B-I
Combination not recommended   D-III

Abelcet B-II
Caspofungin C-III
Itraconazole (start IV) C-III
D Ampho B, ABCD D-I

Breakthrough: not addressed
Surgery (same): C-III

Duration of treatment: no recommendation;
CR and immunosuppression recovery

77
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 49 
.

Candida albicans

 70 , 

Candida
glabrata.

,
;

78

C glabrata
IDSA 2008

Non-neutropenic patients
Echinocandins (all 3) B-III

If initially treated with fluco or
vori, and FU culture results
negative: going on azole: B-III

Neutropenic patients

Echinocandin B-III
Ambisome B-III
If initially treated with fluco or
vori, and FU culture results
negative: going on azole: B-III

ECIL 2007
Overall population

Echinocandins (all 3) B- I
Ambisome B- I
D-Ampho B B- I
Other lipid-Ampho B B- II
Fluco/Voriconazole C-III

Haematological patients

Echinocandin (all 3) B- II
Ambisome B- II
Other lipid-Ampho B B- II
D-Ampho B C- III
Voriconazole C- III
Fluconazole D- III 79

 8
Candida;

1. 0.5%
2. 4%
3. 12%
4. 19%

80
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 9

;
1. 90-94%
2. 80-85%
3. 50-75%
4. 30-40

82

 10  . ;

1. Candida
BAL .

2.

.
3. 2 

Candida.
4.

Candida.

83

 11 . ;

1. C.parapsilosis ,
, .

2. C.parapsilosis

3. C.parapsilosis
C. albicans.

4. C. glabrata
.

5. C. tropicalis
.
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1.  (HSCT)  GvHD
2.  + 
3.
4.
5. 1, 2  3
6. 1, 2,  4

85

 13 . ;

1.  HEPA .
2.  ‘halo’ sign

.
3.  ‘ ir-crescent’ sign 

.
4.

.
5.

.
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 (HSCT) 
.

 14 .
:

1.  (6 mg/kg IV / 12 h  1 ,
 4 mg/kg IV / 12h) 

 ( . CT , BAL 
).

2.  ABLC (5 mg/kg/  IV) 
 ( . CT , BAL 

).
3.  (200 mg QID) 

 ( . CT , BAL 
).

4.
.
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1. A. terreus in
vitro in vivo .

2.
) 

3.

.
4.

.
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16 .
;

1.
2.
3.
4.
5.1  2

89

Diagnosis and treatment of mucormycosis in patients with
haematological malignancies: guidelines from the 3rd
European Conference on Infections in Leukemia

Skiada A, Lanternier F, Groll AH, Pagano L, Zimmerli S,
Herbrecht R, Lortholary O, and Petrikkos G

Haematologica 2012

Mucormycosis
ECIL guidelines
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Summary 1

1. From the existing data in the reviewed    literature
the only strong recommendation for the treatment
of zygomycosis is  that its management includes
antifungal therapy, control of underlying
conditions and surgery (A II)

2. Based on the published data, it seems reasonable
to recommend either L-AmB or ABLC as first-
line treatment for mucormycosis (BII)

91

Summary  2
3. Posaconazol is moderate recommended

as 2nd line therapy (BII) and maintenance
therapy (BIII),but not as 1st line therapy (CIII)

4.Combination of lipid AmB and caspofungin
is moderate recommended as second line
therapy (BII) ,while poor evidence exist for
combination of AMB and posaconazol or
deferasirox (CIII)

5.Surgery is strongly recommended in soft
tissue and rhino orbital zygomycosis (AII)

92
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1.
.

2.
.

3.
.

4.  L-Amp 
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 19 . ;

1.
Rhizopus arrhizus.

2.  po.
3.

.
4.

.
5.

.
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 20 .

:

1.  MIC  >1 µg/ml 
in vivo.

2.To Fusarium solani
.

3.
.

4. in vitro
in vivo

.
5.

 non-solani .
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Zygomyco.net: an
ECMM/ISHAM registry

97
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