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a  b s t  r a c  t

Candidemia  is one  of the  most  frequent  opportunistic mycoses  worldwide. Limited  epidemiological

studies  in Latin  America indicate  that  incidence rates are  higher  in this  region than  in the  Northern

Hemisphere.  Diagnosis  is often  made late  in the infection,  affecting  the initiation  of  antifungal  therapy.

A  more scientific approach, based  on specific  parameters,  for  diagnosis  and management  of candidemia

in Latin America  is  warranted.

‘Recommendations  for  the  diagnosis  and management  of  candidemia’  are  a series  of manuscripts  that

have  been  developed  by  members  of  the  Latin  America  Invasive  Mycosis  Network.  They  aim  to provide

a set of best-evidence  recommendations  for  the  diagnosis  and  management  of candidemia.

This  publication,  ‘Recommendations for  the  management  of candidemia  in children  in Latin America’,

was  written  to  provide guidance to healthcare  professionals  on  the  management  of children  who  have,

or  who  are  at  risk of, candidemia.

Computerized  searches of existing  literature were  performed  by  PubMed. The data  were  extensively

reviewed  and  analyzed  by  members of the group. The group also  met  on two  occasions  to pose  questions,

discuss conflicting  views, and  deliberate  on  a series  of management  recommendations.

‘Recommendations  for  the  management  of candidemia  in children  in Latin  America’  includes  prophylaxis,

empirical  therapy, therapy for  proven  candidemia,  patient work-up  following diagnosis  of  candidemia,

duration  of candidemia  treatment,  and  central venous  catheter management  in children  with  candidemia.

This  manuscript  is the  third  of this series  that deals  with  diagnosis  and  treatment  of invasive candidi-

asis. Other  publications  in this  series  include:  ‘Recommendations  for  the  diagnosis  of candidemia  in

Latin  America’,  ‘Recommendations for  the  management  of candidemia  in adults in  Latin  America’, and

‘Recommendations  for  the  management  of candidemia  in neonates in Latin  America’.

This  article  is  also  published in  Spanish  in  this issue.  It  can be  found in  http://dx.doi.org/10.1016/j.riam.

2013.05.011
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Recomendaciones  para  el  manejo  de  la  candidemia  en  niños  en América  Latina

r  e  s u  m e  n

La candidemia  es  una  de  las  micosis oportunistas  más  frecuentes  en  todo  el mundo.  El  escaso  número

de estudios  epidemiológicos  llevados  a cabo  en  América  Latina  indica  que  las tasas de  incidencia  en  esta

región  son  mayores  que las  descritas  en  el hemisferio norte. A menudo el diagnóstico de  la  infección  se

establece tardíamente, lo  que  afecta el inicio del  tratamiento  antimicótico.  Por  esta  razón, para  el  diag-

nóstico  y el  manejo de  la candidemia  está  justificada una  estrategia más  científica,  basada en parámetros

específicos.

Recomendaciones  para el  diagnóstico y manejo  de  la candidemia  constituye  una  serie  de  artículos  preparados

por  miembros  del grupo Latin  America  Invasive  Mycosis  Network.  Su  objetivo es proporcionar  las  mejores

evidencias disponibles para el  diagnóstico y  el  manejo de  la candidemia.

El  presente artículo,  Recomendaciones  para  el manejo  de  la candidemia  en niños  en  América  Latina,  ha sido

redactado  con el objetivo de  orientar  a  los  profesionales  de  la salud en  el  manejo  de  los niños  que  padecen,

o  pueden  padecer,  candidemia.

Mediante la base  de  datos PubMed  se  emprendió  una búsqueda informatizada  de  los estudios  publicados.

Los miembros  del  grupo  revisaron  y  analizaron exhaustivamente  los  datos. El grupo también  se reunió

en dos ocasiones para proponer  preguntas,  abordar  los puntos  de  vista conflictivos y  deliberar  sobre las

recomendaciones  terapéuticas.

Recomendaciones  para el  manejo  de  la candidemia  en  niños  en  América  Latina está  orientado  al manejo  de

pacientes  neutropénicos y  no  neutropénicos, e incluye  aspectos  sobre la profilaxis,  la terapia  empírica,

el  tratamiento  de  la candidemia  confirmada, el  seguimiento  del  paciente  después del  diagnóstico de  la

candidemia,  la duración  del  tratamiento  y  el manejo del catéter venoso  central.

Este manuscrito  es el  tercero de  los artículos  de  esta serie dedicada  al  diagnóstico y  tratamiento  de  las

candidiasis  invasoras. Otras  publicaciones  de esta serie son  Recomendaciones para el  diagnóstico de la

candidemia  en América  Latina, Recomendaciones para el  manejo  de  la  candidemia  en adultos  en  América

Latina,  y Recomendaciones  para el  manejo  de la candidemia  en neonatos  en América  Latina.

Este  artículo  está  publicado  en español  en este  mismo  número.  Puede encontrarlo en  http://dx.doi.org/

10.1016/j.riam.2013.05.011

© 2013  Revista  Iberoamericana  de  Micología. Publicado  por  Elsevier  España, S.L. Todos los  derechos

reservados.

Unique clinical features that affect management in children

Cancer as a risk factor for candidemia in children

There are some differences in the risk factors for candidemia

and invasive fungal infections between children and adults. Age

is a risk factor for candidemia, with neonates at increased risk

of candidemia compared with children and adults. For children,

the main risk factor for Candida infection is cancer.6 A higher

risk  of candidemia exists in children undergoing treatment regi-

mens that result in severe mucositis and/or prolonged neutropenia,

as well as in certain other pediatric groups.9,18 These include

patients undergoing acute myeloid leukemia (AML) induction,

patients with relapsed acute leukemia or non-Hodgkin’s lym-

phoma, patients in the early post-transplant period for allogeneic

bone marrow transplant with myeloablative regimen, and patients

with advanced-stage or relapsing solid tumors.

The overall frequency of invasive candidiasis in children with

high-risk leukemia and/or bone marrow transplantation is between

8%  and 10%. One study from Chile reported an invasive fungal

disease incidence of 5.8% in children with febrile neutropenia.54

Childhood cancers differ biologically from adult tumors and tend

to be more susceptible to  treatments including chemotherapy.20

Children receive more intense chemotherapy than adults.53 As a

result, the following risk  factors for candidemia are more preva-

lent in childhood cancer: neutropenia; monocyte deficits; vascular

access device or central venous catheter (CVC) use – in an Aus-

tralian report, candidemia was attributed to a  vascular access

device in 70% of infected children, compared with 44% of adults6 –

chemotherapy-induced mucositis; longer duration of hospitaliza-

tion and intensive care unit (ICU) stay before infection; extended

courses of broad-spectrum antibiotics; and the therapeutic use of

corticosteroids, particularly in  acute leukemia.25

Additional risk factors for  candidemia in children

Various congenital conditions may  result in an increased risk

for candidemia in children, such as inherited immune disorders.23

Cardiothoracic surgery in children is  usually undertaken because

of congenital heart disease, and several associated factors may  ren-

der them more susceptible to candidemia, including co-morbid

conditions, prior extensive surgery with cardiopulmonary bypass,

increased postoperative morbidity, a  postoperative open chest,

and ongoing invasive mechanical ventilation.26,33 Total parenteral

nutrition (TPN) also presents a risk for candidemia in  children, as it

does in adults. In one study, TPN was significantly associated with

the development of candidemia in children.28 Length of  ICU stay

presents another risk factor for candidemia; most invasive fungal

infections in children occur in  the hospital setting.30

Burns, particularly extensive burns, are also a significant risk

factor for candidemia in children, as they are thought to  warrant

hospitalization more often than  burns in adults.5,14 In patients with

burns, candidemia remains a significant cause of morbidity and a

potential cause of death. In a  5-year retrospective study, 14.4% of

pediatric patients with acute burns had Candida species isolated

from one or more sites during their hospital stay, and 12.3% of

these patients developed candidemia.52 In another study, factors

independently associated with candidemia included presence of a

CVC, use of vancomycin for >3  days in the prior 2 weeks, and receipt

of agents with activity against anaerobic organisms for >3 days in

the prior 2 weeks.64

Neutropenic children

Candida prophylaxis in neutropenic children

There are no randomized controlled trials for the prophylaxis

of candidemia in children. Prophylaxis should be considered only

http://dx.doi.org/10.1016/j.riam.2013.05.011
http://dx.doi.org/10.1016/j.riam.2013.05.011
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when local epidemiology data show a  higher incidence of invasive

fungal infection than usually reported in  other centers or  in the

past.18 This further expounds the need  for enhanced epidemiolog-

ical information in  Latin America on both a  regional and a local

level.

Fluconazole prophylaxis in children

In the absence of specific studies, information on Candida pro-

phylaxis in adults can be  extrapolated for use in  children. In

general, fluconazole is  used in hematopoietic stem cell trans-

plant patients,12 and this experience could be extrapolated to AML

patients who are expected to  develop severe mucositis and neu-

tropenia. Therefore, the first choice for prophylaxis in  neutropenic

children should be fluconazole. A practical recommendation is to

use 6 mg/kg/day in children ≤30 kg and an adult dose (400 mg/day)

in children >30 kg. Immune status has no effect on the pharmacoki-

netics of fluconazole in either adults or  children.19,36,48

Recommendations summary for Candida prophylaxis in

neutropenic children:

1. Prophylaxis should be considered only in  children who are at
high risk of Candida infection when local epidemiology data
demonstrate a  high incidence of  invasive fungal infection.

2. Fluconazole is recommended as the first choice of  prophy-
laxis, at a dose of  6  mg/kg/day in children ≤30 kg and at an
adult dose (400 mg/day) in children >30 kg.

Empiric treatment for invasive candidiasis in neutropenic children

The decision on whether a  neutropenic pediatric patient should

receive empiric treatment for suspected invasive candidiasis

should be made using a rational approach based on specific param-

eters (Fig. 1). Empiric therapy should be considered after day 4

of antibacterial therapy in children if fever and neutropenia con-

tinue and if the patient has not received antifungal prophylaxis, has

received treatment that increases the risk of gastrointestinal tract

mucositis, or has suspicion of typhlitis. It should be emphasized

that in children with persistent fever and neutropenia, complete

screening for invasive candidiasis is necessary; this involves: cul-

tures from blood, CVC and urine; C-reactive protein testing; renal

and abdominal ultrasonography; and ophthalmologic examination.

Pre-emptive antifungal therapy has been accepted as an alter-

native to empiric antifungal therapy in some adult neutropenic

patients.17 Research describing the effectiveness and safety of

this approach in  children is needed. For empiric treatment

in neutropenic children, the Working Group recommends an

echinocandin (caspofungin or micafungin) as first choice, followed

by liposomal amphotericin B (L-AmB) (Fig. 1). Empiric use of anti-

fungal drugs has been investigated in prospective randomized

controlled studies in  neutropenic pediatric patients.29,44,57 In a  ran-

domized comparison study including adults (n =  134) and children

(n = 204) with fever of unknown origin, L-AmB was  more efficacious

than amphotericin B deoxycholate (AmB-d).44 It was  concluded

that L-AmB at 3 mg/kg/day was significantly safer than AmB-d in

children and adults. In a double-blind, multicenter study of per-

sistently febrile neutropenic pediatric patients (2–17 years old),

caspofungin (n =  56) was comparable with L-AmB (n = 25) in  tol-

erability, safety, and efficacy as an empiric antifungal therapy.29 In

a randomized, multicenter study that included febrile neutropenic

adults and children greater than 12 years of age, voriconazole was

compared with L-AmB. This study demonstrated voriconazole to  be

a suitable alternative to  L-AmB for empiric antifungal therapy.57

Recommendations summary for empiric treatment of

invasive candidiasis in neutropenic children:

1. Empiric therapy should be considered after day 4  of antibac-
terial therapy in children that continued with fever and
neutropenia who  have not received antifungal prophylaxis,
have received treatment that increases the risk of  gastroin-
testinal tract mucositis, or have suspected typhlitis.

2. An echinocandin (caspofungin or micafungin) is recom-
mended as first choice empiric treatment. If an echinocandin
is  not available, L-AmB is  recommended.

Treatment of invasive candidiasis in  neutropenic children

There are very few comparative trials of antifungal agents in

children, and those performed are underpowered.34,45 Therefore,

pediatricians have to rely on data from adult clinical trials when

managing invasive candidiasis.

Recommendations for the specific treatment of invasive can-

didiasis in  neutropenic children are shown in Fig. 1. The Working

Group recommends an echinocandin over fluconazole for the treat-

ment of invasive candidiasis in  neutropenic children. The reason

for this is  partly that echinocandins are fungicidal agents, as

opposed to fluconazole which is  fungistatic.61 Echinocandins that

have been evaluated for the treatment of invasive candidiasis in

neutropenic children include caspofungin and micafungin. A mul-

ticenter, prospective, open-label pediatric study reported an 81%

overall response rate in  caspofungin-treated children with inva-

sive candidiasis.63 This result was  similar to the response rate seen

in  adults (approximately 74–81%).11,35 A  multicenter, randomized,

double-blind study investigated the efficacy of caspofungin for

empiric therapy in  children with persistent fever and neutropenia,

with L-AmB as the comparator. In this study, caspofungin was found

to be as effective as L-AmB (46.4% vs. 32% success rate, respectively)

in overall treatment and to have fewer side effects.29 For pedi-

atric patients with febrile neutropenia and Candida spp. infection,

caspofungin should be administered as a  single 70 mg/m2 loading

dose on day 1 of treatment, followed by 50 mg/m2 daily thereafter8

(Table 1). A dose based on body surface area is recommended, as

this has been shown to result in  consistent exposure in  all pedi-

atric age groups. A  weight-based approach resulted in sub-optimal

plasma concentrations in  children in one study.55

Results from a  preliminary study suggest that  micafungin is an

alternative to caspofungin for treatment of invasive candidiasis in

neutropenic children.49 In this study, doses of up to 4 mg/kg/day

were well tolerated, with no side effects in  persistent febrile neu-

tropenic children (2–17 years of age). In another study, micafungin

was compared with L-AmB in pediatric patients (n =  48  and n =  50,

respectively). Micafungin was found to be as effective and safe as

L-AmB for the treatment of invasive candidiasis.45 The pharma-

cokinetic parameters of micafungin in  febrile neutropenic pediatric

patients are similar to those observed in adults.49 Micafungin

should be administered at a  dose of 2 mg/kg daily for children

with a  body weight ≤40 kg or 100 mg/day for children with a

body weight >40 kg, with the option of dose escalation to  4  mg/kg

daily or 200 mg/day, respectively16 (Table 1). An increased dosage

may  be needed in the very young, because clearance is higher in

these patients.49

Little is  known about the PK/PD and safety of anidulafungin in

pediatric patients. One study has demonstrated that anidulafungin
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Persistent febrile neutropenia at day 4 of

antibacterial therapy in children

Screening of invasive candidiasis

Indicate or consider

empiric treatment*

Repeat screening of invasive candidiasis

Day 7 Day 7

Culture from blood, CVC, and urine. C-reactive

protein testing, renal and abdominal ultrasonography,

and opthalmologic examination

First choice: Echinocandin
†

Second choice: L-AmB
‡

Clinical ev olution favorabl e

Treatment can be sw itched to fluconazole if patients

are improving and mycological identification

and susceptibility studies indicate that the

Candida spp.  present is susceptible to fluconazole

Clinical evolution unfavorable

Continue antifungal therapy

Treatment for invasive candidiasis should

last 14 days after the first negative b lood

culture (in demonstrated cases) and

following clinical resolution of infection

AmB = amphotericin B; CVC = central venous catheter;  L-AmB = liposomal amphotericin B

*Indicate empiric treatment in children with acute my eloid leukemia or relapse of acute leukemia, those receiving

highly my elosuppressive chemotherapy that increases the risk of mucositis, those who have  not received antifungal

prophylaxis and those who have  suspicion of typhlitis.

†
Echinocandins: Caspofungin or micafungin. Not recommended in children with central nerv ous system involvement.

Consider changing the class of antifungal therapy according to clinical, imaging, and microbiological findings.  If patient

is using an echinocandin, change to L-AmB.  If patient is using L-AmB, change to an echinocandin. Another possibility would

be to change to vo riconazole or posaconazole. 

‡
Treatment with AmB deoxycholate is not recommended in this group of patients.

Consider changing the class of antifungal therapy

=

=

Fig. 1. Recommendations for empiric or specific treatment of invasive candidiasis in neutropenic children.

Table 1

Summary of drug and dose  recommendations for the treatment of invasive candidiasis in children.

Antifungal Dose recommendation Additional information

Caspofungin Single 70 mg/m2 IV loading dose on day 1  of treatment,

followed by 50 mg/m2 daily thereafter

Echinocandins are  not indicated in meningitis due  to  Candida; if  the

50  mg/m2 daily dose does  not provide an  adequate clinical response,

the daily dose can  be increased to 70 mg/m2 (do not exceed a daily

dose  of 70 mg)

Micafungin 2 mg/kg/day IV if body weight is  ≤40 kg,  or 100 mg/day IV if

body weight is  >40  kg

If the patient’s response is  inadequate, the dose may  be increased to

4  mg/kg/day in patients weighing ≤40 kg, or 200 mg/day in patients

weighing >40 kg3

Anidulafungin 1.5 mg/kg/day IV Dose based on a multicenter, ascending-dosage study of neutropenic

pediatric patients4

L-AmB 3–5 mg/kg/day IV No dosage adjustment is required in this population

Voriconazole 14  mg/kg/day IV twice daily or 200 mg oral twice daily Use in pediatric patients aged 2 to <12 years with hepatic or renal

insufficiency has not been studied; plasma levels are necessary

Fluconazole 12  mg/kg/day, IV or oral administration

IV, intravenous; L-AmB, liposomal amphotericin B.
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is well tolerated in neutropenic pediatric patients.4 A  Phase III study

is underway to assess the safety, tolerability, and efficacy of anidu-

lafungin in children diagnosed with invasive candidiasis, with an

estimated study completion date of June 2013.10

Treatment recommendation when echinocandins are not available

If an echinocandin is not available, the Working Group rec-

ommends L-AmB, AmB  lipid complex (ABLC), or voriconazole for

the treatment of invasive candidiasis in neutropenic children.

Treatment with AmB-d is  not  recommended in pediatric patients

undergoing chemotherapy, considering the nephrotoxicity of both

AmB-d and chemotherapy.21,37 Pharmacokinetic and safety data for

lipid formulations of AmB  in  pediatric patients indicate no funda-

mental differences relative to  adult populations.21 Studies support

the use of ABLC as an effective antifungal agent in children. In an

open-label pediatric study, therapeutic response (complete or par-

tial) was seen in  81% (22/27) of patients who had candidiasis.58 In a

retrospective study, ABLC treatment in children was shown to  have

resulted in an 89% (17/19) response rate against candidiasis.22 In

a prospective study involving 56 centers, the safety and efficacy of

L-AmB was evaluated in  adults (n =  260), children <15 years of age

(n = 242), and infants <2 months of age (n =  43) with suspected fun-

gal infections. In this study, infants tolerated the largest daily dose

of L-AmB for the longest period of time (median dose, 2 mg/kg/day;

median duration, 16 days) followed by  children (median dose,

1.5 mg/kg/day; median duration 13 days). In comparison, adults

tolerated a median dose of 1 mg/kg/day for 12 days.1 As  an alterna-

tive treatment, the Working Group recommends 3–5 mg/kg daily

for L-AmB.

A study on the safety, tolerability and plasma pharmacokinetics

of voriconazole in  immunocompromised pediatric patients found

that a higher dosage is  required in  children than in  adults to attain

similar serum concentrations over time (Table 1).56

Duration of treatment in neutropenic children

Treatment for invasive candidiasis in  neutropenic children

should continue for 14 days after the first negative blood culture

and following clinical resolution of infection41 (Fig. 1). Treatment

can be switched to a  narrower-spectrum drug, such as fluconazole,

when patients are improving, when patients experience neutrophil

recovery, and when mycological identification and susceptibility

studies indicate that the Candida species present is  susceptible

to  fluconazole. The distribution volume and clearance of flucona-

zole are greater in  children than in  adults.7 Therefore, a  relatively

high mg/kg dose of fluconazole is  necessary in young patients.31

To achieve comparable drug exposure to  that achieved in adults,

the daily fluconazole dose is  12 mg/kg daily in children of all ages.

However, it should be noted that some older children may have

clearances similar to those of adults and, therefore, may  require an

adult dose (400 mg/day).

Patient work-up after candidemia diagnosis in neutropenic

children

The Working Group recommends abdominal imaging, fun-

doscopy and echocardiography as baseline candidemia patient

work-up to evaluate evidence of organ invasion. Although endo-

carditis is much less frequent in neutropenic than non-neutropenic

patients, echocardiography should be considered in patients with

persistent candidemia.40 Some patient work-up can be challeng-

ing in pediatric patients. For example, computed tomography (CT)

scans may  require sedation in younger children, and repeat exams

increase radiation exposure.18

Recommendations summary for treatment of invasive

candidiasis in neutropenic children:

1. An echinocandin (caspofungin or micafungin) is recom-
mended as first-choice treatment for invasive candidiasis in
neutropenic children.

2. If  an echinocandin is  not available, the Working Group rec-
ommends L-AmB or voriconazole.

3. Treatment with AmB-d is  not recommended in  this group of
patients.

4. Treatment for invasive candidiasis in neutropenic children
should last 14 days after the first negative blood culture and
following clinical resolution of infection.

5. Treatment can be switched to a narrower-spectrum drug,
such as fluconazole, when patients are improving, patients
experience neutrophil recovery, and mycological identifica-
tion and  susceptibility studies indicated that the Candida

spp. present is susceptible to fluconazole.

Recommendations summary for patient work-up after

candidemia diagnosis for neutropenic children:

1. The  Working Group recommends abdominal imaging, fun-
doscopy and echocardiography to evaluate evidence of
organ invasion.

Catheter management in neutropenic children

Source of infection

The rationale for catheter removal is based on the hypoth-

esis that skin colonization near the catheter insertion site  can

lead to Candida colonization of the catheter and subsequent fun-

gal infection;60 however, in  one study it was  found that it was

the gut and not the skin that appeared to be  the primary source

of infection.15 In this study, stool colonization was  present in

all patients with Candida parapsilosis infection and preceded skin

colonization. A review of the literature found that the source of

candidemia in  neutropenic cancer patients tends to be primarily of

gastrointestinal origin, rather than cutaneous.38

Early and late central venous catheter removal

Evidence for early CVC removal in  neutropenic pediatric patients

is scarce. In  a nested case-control study within a cohort of hos-

pitalized children with candidemia already present, persistent

candidemia (>3 days) with a  CVC in place was  an independent risk

factor for disseminated disease.62 In a multivariate analysis, failure

to  remove the CVC was also an independent risk factor for early

mortality among pediatric patients with candidemia. However, in

this study, the time point at which catheters were removed was not

defined.42 In the same study, it was  shown that systematic removal

of catheters from pediatric patients with candidemia did not  reduce

the occurrence of late  death (death 8–30 days after candidemia

was diagnosed). Based on these studies, the Working Group can-

not make a  strong recommendation for early CVC removal in all

neutropenic children with candidemia. Early removal of CVC is rec-

ommended if there is  evidence of infection at the catheter site.

However, if the CVC is  not  removed early, later CVC  removal is

advised under one of the following conditions: if the patient is not

improving after 3 days of treatment, if the patient has persistently

positive blood cultures (especially if C. parapsilosis is  detected), or

if the patient has a  tunnel or  pocket infection.
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Recommendations summary for catheter management

in neutropenic children:

1. Based on current evidence, the Working Group recommends
early removal of  CVCs if  there is  evidence of infection at the
catheter site.

2. If the CVC is not removed early, the Working Group rec-
ommends late CVC removal if  the patient is not improving
after 3 days of  treatment, if the patient has persistently pos-
itive blood cultures, or if the patient has a tunnel or pocket
infection.

Management of complications in neutropenic children

The most frequent complications of candidemia seen in neu-

tropenic children include secondary localization to the eyes,

kidneys, spleen, liver, bones, and heart.9,54 For the management

of complications, see the manuscript ‘Recommendations for the

management of candidemia in  neonates in Latin America’.47

Management of chronic disseminated candidiasis in neutropenic

children

Risk factors for chronic disseminated candidiasis

Chronic disseminated candidiasis (CDC) can be a  complication of

candidemia in neutropenic children despite antifungal therapy. In

one study, risk factors for CDC in  children were defined as persistent

positive blood cultures for Candida (>3 days) with a  CVC in  place

(odds ratio [OR] 3.0; 95% CI:  1.2–7.8; p =  0.02), and immunosup-

pression (OR, 2.9; 95% CI: 1.2–7; p  =  0.02).62 Prolonged neutropenia

is the most cited risk factor for CDC.32 Younger patients with acute

leukemia are more likely to receive aggressive chemotherapy and,

therefore, are more likely to have longer and deeper neutropenic

periods, putting them at greater risk of developing CDC.32

Chronic disseminated candidiasis treatment recommendation

The Working Group recommends an echinocandin or  L-AmB

as initial treatment for CDC in neutropenic children, followed by

extended treatment with fluconazole. The optimal duration of

primary therapy is  not defined. Several months of antifungal ther-

apy are typically recommended for eradication of CDC.27,46,59 The

Working Group recommends maintaining treatment as long as

images show evidence of active infection. However, a  drawback

of imaging techniques in the diagnosis of CDC is  the inability to

visualize fungal lesions during the neutropenic phase owing to

the absence of an inflammatory response essential to  form the

infiltrate.43,50 Repeating the studies after recovery of neutrophil

count is recommended. Magnetic resonance imaging (MRI) appears

to be superior to CT scanning and ultrasound for the identification of

CDC.2,50,51 However, CT scanning and ultrasound are valid options

when cost and availability limit the use of MRI.32

If a patient does not respond to  treatment (e.g. continuing fever,

weight loss, or loss of appetite), the Working Group recommends

corticosteroid therapy (CST), prednisone, 1 mg/kg/day, for 3 weeks.

CST accelerates the recovery from CDC.24 In one study, CST in

addition to antifungal therapy was beneficial for CDC-related clin-

ical symptoms and inflammatory response in adults and children.

CDC-related clinical symptoms disappeared as early as 1 day after

initiation of CST in  almost all patients, and inflammatory markers

decreased within 1 week.24

Recommendations summary for management of CDC in

neutropenic children:

1. The  Working Group recommends an echinocandin or
L-AmB as initial treatment for CDC in neutropenic children,
followed by extended treatment with fluconazole.

2. Treatment should be maintained for as long as images show
evidence of  active infection.

3. Repeating imaging studies after recovery of  neutrophil
count is  recommended.

4. If  a patient does not respond to  treatment, CST to  accelerate
the recovery from CDC is  recommended.

Non-neutropenic children

Candida prophylaxis in non-neutropenic children

There are no randomized controlled trials for the prophylaxis

of candidemia in  non-neutropenic children. Risk factors can be

used as determinants of the need for prophylaxis. However, non-

neutropenic children are a  very heterogeneous population and

there are no well-defined risk factors that can be used to help select

a  population at higher risk. Based on randomized controlled tri-

als in  adults, prophylaxis with fluconazole should be considered

in high-risk liver transplant recipients and in those with recurrent

gastrointestinal perforations or anastomotic leakages due to recent

major abdominal surgery.13

Recommendations summary for Candida prophylaxis in

non-neutropenic children:

1. Fluconazole should be considered in high-risk liver trans-
plant recipients and in those with recurrent gastrointestinal
perforations or anastomotic leakages due to recent major
abdominal surgery.

Empiric treatment of invasive candidiasis in non-neutropenic

children

There are  no data regarding empiric treatment of invasive

candidiasis in non-neutropenic children. As such, no treatment

recommendations can be made. Owing to  the lack of evidence, fol-

lowing adult recommendations is  currently the only option (see  the

manuscript ‘Recommendations for the management of candidemia

in  adults in Latin America’).39

Treatment of acute invasive candidiasis in non-neutropenic

children

There has been only one randomized clinical trial for the

treatment of invasive candidiasis in  non-neutropenic children.

The study compared L-AmB (3 mg/kg/day) with micafungin

(2 mg/kg/day), and the results showed that they had similar overall

treatment success (76% vs. 72%, respectively). Although the inci-

dence of serious adverse events (9.3% vs. 3.8%) and the rate of

patients discontinuing therapy because of an adverse event (16.7%

vs.  3.8%) were lower in  micafungin-treated patients,45 these results

indicate that either an echinocandin or  L-AmB could be  considered

the first option for treatment in this setting.
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As a second-choice treatment in this setting, the Working Group

recommends other lipid formulations of AmB  (i.e. ABLC, or AmB

colloidal dispersion [ABCD]) or AmB-d and, as a  third-choice treat-

ment, fluconazole. De-escalation therapy from an echinocandin to

an oral drug is a  reasonable approach; however, it is  not validated in

children. Fluconazole is  the first choice for de-escalation, especially

in cases in which patients are improving and mycological identifi-

cation and susceptibility studies indicate that the Candida species

present is susceptible to  fluconazole.

Recommendations summary for treatment of invasive

candidiasis in non-neutropenic children:

1. For the treatment of  invasive candidiasis in non-neutropenic
children, the following is recommended:
– First-choice treatment: an echinocandin or L-AmB.
– Second-choice treatment: lipid formulations of AmB  or

AmB-d.
– Third-choice treatment: fluconazole.

2. De-escalation therapy from  an echinocandin to an oral drug,
although not validated in children, is a  reasonable approach.
–  Fluconazole is  recommended as first choice for de-

escalation.

Patient work-up after candidemia diagnosis in non-neutropenic

children

The Working Group recommends abdominal imaging, fun-

doscopy, and echocardiography as patient work-up after can-

didemia diagnosis in non-neutropenic children.

Recommendations summary for patient work-up after

candidemia diagnosis in non-neutropenic children:

1. The Working Group recommends abdominal imaging, fun-
doscopy, and echocardiography.

Duration of treatment in non-neutropenic children

Treatment in  non-neutropenic children should continue for

14 days after the first negative blood culture and until clinical

improvement of infection is evident.

Catheter management in non-neutropenic children

There is insufficient evidence to make recommendations. See

recommendations for neutropenic children.

Management of complications in non-neutropenic children

End-organ damage involving the central nervous system, eyes,

heart, bones, kidneys, spleen, and liver can be a  complication of can-

didemia. Treatment recommendations have been made according

to the type of complication. See the manuscript ‘Recommendations

for  the management of candidemia in neonates in  Latin America’.47

Conflict of interests

A.L. Colombo has received research grants from Pfizer, MSD,

United Medical and Luminex, medical education grants from Pfizer,

MSD, United Medical and Astellas. Moreover, he has also been

a consultant for MSD, Pfizer and Gilead. J.A. Cortes has received

research grants and support to  attend educational meetings from

Pfizer and MSD. M. Nucci has received research grants from Pfizer

and MSD, and has acted as a  consultant and speaker for Pfizer, MSD,

Astellas and Gilead. F. de Queiroz-Telles has participated in Continu-

ing Education activities in laboratories for Astellas, MSD, Pfizer and

United Medical, and in research activities in laboratories for Astel-

las, MSD  and Pfizer. I.N Tiraboschi has been a speaker for Pfizer and

Gilead. J.  Zurita has been advisory board member and consultant

for Pfizer, and has received research grants from Wyeth and MSD

for participating in the SMART study.

Acknowledgements

Editorial support in the form of assistance with the first draft,

collating author comments and editorial suggestions to draft ver-

sions of this manuscript was  provided by Brigitte Teissedre, PhD,

of Choice Healthcare Solutions and funded by Pfizer. Responsibil-

ity for opinions, conclusions and recommendations lies with the

authors.

References

1. Anak S. Safety and efficacy of AmBisome in  patients with fungal infections. A
post marketing multicentre surveillance study in Turkey. In: Focus on fungal
infections F 14. New Orleans, LA: Imedex; 2004.

2. Anttila VJ, Lamminen AE, Bondestam S,  Korhola A, Farkkila M,  Sivonen A.
Magnetic resonance imaging is  superior to computed tomography and ultra-
sonography in imaging infectious liver foci in acute leukemia. Eur J  Haematol.
1998;56:82–7.

3. Astellas. MYCAMINE (micafungin sodium) for injection. Product Information.
European Medicines Agency (EMA); 2013.

4. Benjamin Jr DK, Driscoll T, Seibel NL, Gonzalez CE, Roden MM,  Kilaru R, et  al.
Safety and pharmacokinetics of intravenous anidulafungin in children with
neutropenia at high risk for invasive fungal infections. Antimicrob Agents
Chemother. 2006;50:632–8.

5. Bessey PQ, Arons RR, Dimaggio CJ, Yurt RW.  The vulnerabilities of age: burns in
children and older adults. Surgery. 2006;140:705–15 [discussion 715–7].

6. Blyth CC, Chen SC,  Slavin MA,  Serena C, Nguyen Q,  Marriott D, et  al. Not just little
adults: candidemia epidemiology, molecular characterization, and antifungal
susceptibility in neonatal and pediatric patients. Pediatrics. 2009;123:1360–8.

7. Brammer KW,  Coates PE. Pharmacokinetics of fluconazole in pediatric patients.
Eur J  Clin Microbiol Infect Dis. 1994;13:325–9.

8. Cancidas® (caspofungin, acetate), intravenous infusions. Product Informa-
tion.Merck & Co., Inc.; 2010.

9. Castagnola E, Cesaro S, Giacchino M,  Livadiotti S, Tucci F,  Zanazzo G, et  al. Fungal
infections in children with cancer: a prospective, multicenter surveillance study.
Pediatr Infect Dis J. 2006;25:634–9.

10. ClinicalTrials.gov. Study to assess the safety, pharmacokinetics, and evaluatethe
response to anidulafungin when treating children with invasive candidiasis.
NCT00761267 [accessed Jan 2011]. Available from: http://clinicaltrials.gov11

11. Cornely OA, Lasso M, Betts R, Klimko N,  Vazquez J, Dobb G, et  al. Caspofungin
for the treatment of less common forms of invasive candidiasis. J  Antimicrob
Chemother. 2007;60:363–9.

12. Dykewicz CA. Summary of the guidelines for preventing opportunistic infec-
tions  among hematopoietic stem cell transplant recipients. Clin Infect Dis.
2001;33:139–44.

13. Eggimann P, Francioli P, Bille J, Schneider R, Wu MM,  Chapuis G,  et al. Fluconazole
prophylaxis prevents intra-abdominal candidiasis in high-risk surgical patients.
Crit Care Med. 1999;27:1066–72.

14. Ekenna O, Sherertz RJ, Bingham H. Natural history of bloodstream infections in
a  burn patient population: the importance of candidemia. Am J  Infect Control.
1993;21:189–95.

15. el-Mohandes AE, Johnson-Robbins L, Keiser JF, Simmens SJ, Aure MV.  Incidence
of  Candida parapsilosis colonization in an intensive care nursery population and
its  association with invasive fungal disease. Pediatr Infect Dis J.  1994;13:520–4.

16. European Medicines Agency. Mycamine Product Information; 2011.
17. Freifeld AG, Bow EJ, Sepkowitz KA, Boeckh MJ,  Ito JI, Mullen CA,  et  al. Clinical

practice guideline for the  use of antimicrobial agents in neutropenic patients
with cancer: 2010 update by  the Infectious Diseases Society of America. Clin
Infect Dis. 2011;52:e56–93.

http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0005
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0005
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0005
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0005
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0005
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0005
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0005
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0005
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0005
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0005
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0005
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0005
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0005
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0005
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0005
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0005
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0005
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0005
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0005
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0005
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0005
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0005
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0005
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0005
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0005
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0005
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0005
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0005
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0005
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0005
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0005
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0005
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0010
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0010
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0010
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0010
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0010
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0010
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0010
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0010
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0010
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0010
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0010
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0010
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0010
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0010
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0010
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0010
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0010
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0010
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0010
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0010
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0010
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0010
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0010
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0010
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0010
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0010
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0010
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0010
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0010
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0010
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0010
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0010
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0010
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0010
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0010
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0010
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0010
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0015
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0015
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0015
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0015
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0015
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0015
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0015
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0015
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0015
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0015
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0015
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0015
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0015
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0020
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0020
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0020
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0020
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0020
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0020
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0020
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0020
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0020
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0020
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0020
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0020
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0020
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0020
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0020
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0020
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0020
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0020
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0020
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0020
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0020
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0020
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0020
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0020
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0020
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0020
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0020
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0020
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0020
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0020
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0020
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0020
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0020
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0020
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0020
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0020
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0020
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0020
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0025
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0025
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0025
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0025
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0025
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0025
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0025
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0025
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0025
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0025
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0025
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0025
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0025
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0025
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0025
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0025
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0025
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0025
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0025
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0025
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0025
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0025
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0025
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0025
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0025
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0025
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0030
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0030
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0030
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0030
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0030
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0030
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0030
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0030
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0030
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0030
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0030
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0030
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0030
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0030
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0030
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0030
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0030
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0030
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0030
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0030
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0030
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0030
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0030
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0030
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0030
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0030
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0030
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0030
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0030
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0030
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0030
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0030
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0030
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0030
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0035
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0035
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0035
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0035
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0035
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0035
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0035
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0035
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0035
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0035
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0035
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0035
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0035
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0035
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0035
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0035
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0035
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0035
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0035
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0040
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0040
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0040
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0040
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0040
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0040
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0040
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0040
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0040
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0040
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0040
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0040
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0040
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0040
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0040
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0040
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0040
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0040
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0040
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0040
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0040
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0040
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0040
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0040
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0040
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0040
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0040
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0040
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0040
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0040
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0040
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0040
http://clinicaltrials.gov11/
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0045
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0045
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0045
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0045
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0045
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0045
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0045
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0045
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0045
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0045
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0045
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0045
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0045
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0045
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0045
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0045
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0045
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0045
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0045
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0045
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0045
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0045
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0045
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0045
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0045
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0045
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0045
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0045
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0045
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0045
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0045
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0050
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0050
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0050
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0050
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0050
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0050
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0050
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0050
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0050
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0050
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0050
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0050
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0050
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0050
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0050
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0050
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0050
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0050
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0050
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0050
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0050
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0050
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0050
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0055
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0055
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0055
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0055
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0055
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0055
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0055
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0055
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0055
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0055
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0055
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0055
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0055
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0055
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0055
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0055
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0055
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0055
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0055
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0055
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0055
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0055
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0055
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0055
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0055
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0055
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0055
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0055
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0055
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0060
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0060
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0060
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0060
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0060
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0060
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0060
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0060
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0060
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0060
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0060
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0060
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0060
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0060
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0060
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0060
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0060
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0060
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0060
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0060
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0060
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0060
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0060
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0060
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0060
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0060
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0060
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0065
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0065
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0065
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0065
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0065
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0065
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0065
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0065
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0065
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0065
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0065
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0065
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0065
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0065
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0065
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0065
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0065
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0065
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0065
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0065
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0065
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0065
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0065
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0065
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0065
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0065
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0065
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0065
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0065
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0065
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0065
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0065
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0065
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0065
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0065
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0070
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0070
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0070
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0070
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0070
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0070
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0070
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0075


178 M.E. Santolaya et al. / Rev Iberoam Micol. 2013;30(3):171–178

18. Giacchino M,  Milano GM,  Carraro F, Bezzio S, Pegoraro A,  Aversa F, et  al. Current
evidence of antifungal prophylaxis and therapy in  pediatric patients. Pediatr
Rep. 2011;3:e6.

19. Goa KL, Barradell LB. Fluconazole. An  update of its pharmacodynamic and phar-
macokinetic properties and therapeutic use in major superficial and systemic
mycoses in immunocompromised patients. Drugs. 1995;50:658–90.

20. Goodman S. Cancer in children. In: Hanna L, Crosby T, Macbeth F, editors.
Practical clinical oncology. Cambridge: Cambridge University Press; 2008.
p.  426–41.

21. Groll AH, Tragiannidis A. Update on antifungal agents for paediatric patients.
Clin Microbiol Infect. 2010;16:1343–53.

22. Herbrecht R, Auvrignon A, Andres E, Guillemain R, Suc A, Eyer D,  et al. Efficacy
of  amphotericin B lipid complex in the treatment of invasive fungal infec-
tions in immunosuppressed paediatric patients. Eur J  Clin Microbiol Infect Dis.
2001;20:77–82.

23. Hill AV. The immunogenetics of human infectious diseases. Annu Rev Immunol.
1998;16:593–617.

24. Legrand F, Lecuit M,  Dupont B,  Bellaton E, Huerre M,  Rohrlich PS, et  al. Adju-
vant corticosteroid therapy for chronic disseminated candidiasis. Clin  Infect Dis.
2008;46:696–702.

25. Lehrnbecher T, Foster C, Vazquez N, Mackall CL, Chanock SJ. Therapy-induced
alterations in host defense in children receiving therapy for cancer. J  Pediatr
Hematol Oncol. 1997;19:399–417.

26. Levy I, Ovadia B, Erez  E, Rinat S, Ashkenazi S, Birk E, et al. Nosocomial infections
after cardiac surgery in infants and children: incidence and risk factors. J  Hosp
Infect. 2003;53:111–6.

27. Loeliger A, van Leeuwen M,  Rozenberg-Arska M,  Dekker AW. Hepatosplenic
candidiasis, a fatal disease? Infection. 1992;20:336–8.

28. MacDonald L, Baker C,  Chenoweth C. Risk factors for candidemia in a  children’s
hospital. Clin Infect Dis. 1998;26:642–5.

29. Maertens JA, Madero L, Reilly AF, Lehrnbecher T, Groll AH, Jafri HS, et  al. A
randomized, double-blind, multicenter study of caspofungin versus liposomal
amphotericin B for empiric antifungal therapy in pediatric patients with persis-
tent fever and neutropenia. Pediatr Infect Dis J. 2010;29:415–20.

30. Marodi L, Johnston Jr RB. Invasive Candida species disease in infants and children:
occurrence, risk factors, management, and innate host defense mechanisms.
Curr Opin Pediatr. 2007;19:693–7.

31. Martin MV.  The use of fluconazole and itraconazole in the treatment of Candida
albicans infections: a  review. J Antimicrob Chemother. 1999;44:429–37.

32. Masood A, Sallah S. Chronic disseminated candidiasis in patients with
acute leukemia: emphasis on diagnostic definition and treatment. Leuk Res.
2005;29:493–501.

33. Michalopoulos AS, Geroulanos S, Mentzelopoulos SD. Determinants of can-
didemia and candidemia-related death in  cardiothoracic ICU patients. Chest.
2003;124:2244–55.

34. Mondal RK, Singhi SC, Chakrabarti A, Jayashree M.  Randomized comparison
between fluconazole and itraconazole for the treatment of candidemia in
a  pediatric intensive care unit: a  preliminary study. Pediatr Crit  Care Med.
2004;5:561–5.

35. Mora-Duarte J, Betts R, Rotstein C,  Colombo AL, Thompson-Moya L, Smietana J,
et  al. Comparison of caspofungin and amphotericin B for invasive candidiasis. N
Engl J Med. 2002;347:2020–9.

36. Nahata MC,  Brady MT.  Pharmacokinetics of fluconazole after oral administration
in children with human immunodeficiency virus infection. Eur J  Clin Pharmacol.
1995;48(3–4):291–3.

37. Nath CE, Shaw PJ,  Gunning R, McLachlan AJ, Earl JW.  Amphotericin B in children
with malignant disease: a comparison of the toxicities and pharmacokinetics
of amphotericin B administered in dextrose versus lipid emulsion. Antimicrob
Agents Chemother. 1999;43:1417–23.

38. Nucci M,  Anaissie E. Revisiting the source of candidemia: skin or gut? Clin Infect
Dis. 2001;33:1959–67.

39. Nucci M,  Thompson-Moya L, Guzman-Blanco M,  Tiraboschi N, Cortes JA,
Echevarria J, et al. Recommendations for the management of candidemia in
adults in Latin America. Rev Iberoam Micol. 2013;30:178–87.

40. Pappas PG. Invasive candidiasis. Infect Dis Clin North Am.  2006;20:485–
506.

41. Pappas PG, Kauffman CA,  Andes D, Benjamin Jr DK, Calandra TF, Edwards
Jr  JE, et al. Clinical practice guidelines for the management of candidiasis:
2009 update by the Infectious Diseases Society of America. Clin Infect Dis.
2009;48:503–35.

42. Pasqualotto AC, de Moraes AB, Zanini RR, Severo LC. Analysis of independent
risk factors for death among pediatric patients with candidemia and a central
venous catheter in place. Infect Control Hosp Epidemiol. 2007;28:799–804.

43. Pestalozzi BC, Krestin GP, Schanz U, Jacky E, Gmur J. Hepatic lesions of chronic
disseminated candidiasis may  become invisible during neutropenia. Blood.
1997;90:3858–64.

44. Prentice HG, Hann IM,  Herbrecht R, Aoun M,  Kvaloy S, Catovsky D,  et  al. A ran-
domized comparison of liposomal versus conventional amphotericin B for the
treatment of pyrexia of unknown origin in neutropenic patients. Br J Haematol.
1997;98:711–8.

45. Queiroz-Telles F, Berezin E, Leverger G, Freire A, van  der Vyver A, Chotpitaya-
sunondh T,  et al. Micafungin versus liposomal amphotericin B for pediatric
patients with invasive candidiasis: substudy of a  randomized double-blind trial.
Pediatr Infect Dis J. 2008;27:820–6.

46. Sallah S, Semelka RC, Wehbie R, Sallah W, Nguyen NP, Vos P. Hepatosplenic
candidiasis in patients with acute leukaemia. Br J Haematol. 1999;106:697–
701.

47. Santolaya ME,  Alvarado Matute T,  de Queiroz Telles F, Colombo AL, Zurita J,
Tiraboschi N, et al. Recommendations for the management of candidemia in
neonates in Latin America. Rev Iberoam Micol. 2013;30:157–69.

48. Seay RE, Larson TA, Toscano JP, Bostrom BC, O’Leary MC,  Uden DL. Pharmacoki-
netics of fluconazole in immune-compromised children with leukemia or other
hematologic diseases. Pharmacotherapy. 1995;15:52–8.

49. Seibel NL, Schwartz C, Arrieta A, Flynn P, Shad A, Albano E, et al.  Safety, tol-
erability, and pharmacokinetics of Micafungin (FK463) in febrile neutropenic
pediatric patients. Antimicrob Agents Chemother. 2005;49:3317–24.

50. Semelka RC,  Kelekis NL, Sallah S, Worawattanakul S, Ascher SM.  Hepatosplenic
fungal  disease: diagnostic accuracy and spectrum of appearances on MR imag-
ing.  AJR  Am J  Roentgenol. 1997;169:1311–6.

51. Semelka RC, Shoenut JP, Greenberg HM, Bow  EJ. Detection of acute and treated
lesions of hepatosplenic candidiasis: comparison of dynamic contrast-enhanced
CT and MR imaging. J  Magn Reson Imaging. 1992;2:341–5.

52. Sheridan RL, Weber JM,  Budkevich LG, Tompkins RG. Candidemia in the pediatric
patient with burns. J Burn Care Rehabil. 1995;16:440–3.

53. van de Wetering MD,  Tissing WJE. Supportive care in paediatric oncology. In:
Olver IN, editor. The MASCC Textbook of Cancer Supportive Care and Survivor-
ship. Amsterdam: Springer; 2010.

54. Villarroel M,  Aviles CL, Silva P, Guzman AM,  Poggi H, Alvarez AM,  et al. Risk
factors  associated with invasive fungal disease in children with cancer and
febrile neutropenia: a  prospective multicenter evaluation. Pediatr Infect Dis J.
2010;29:816–21.

55. Walsh TJ, Adamson PC, Seibel NL, Flynn PM, Neely MN,  Schwartz C, et al. Pharma-
cokinetics, safety, and tolerability of caspofungin in children and adolescents.
Antimicrob Agents Chemother. 2005;49:4536–45.

56. Walsh TJ, Karlsson MO,  Driscoll T, Arguedas AG, Adamson P, Saez-Llorens X,
et al. Pharmacokinetics and safety of intravenous voriconazole in children
after  single- or multiple-dose administration. Antimicrob Agents Chemother.
2004;48:2166–72.

57. Walsh TJ, Pappas P, Winston DJ, Lazarus HM, Petersen F, Raffalli J,  et al.
Voriconazole compared with liposomal amphotericin B for empirical antifun-
gal  therapy in patients with neutropenia and persistent fever. N Engl J  Med.
2002;346:225–34.

58. Walsh TJ, Seibel NL, Arndt C,  Harris  RE, Dinubile MJ,  Reboli A, et al. Amphotericin
B lipid complex in pediatric patients with invasive fungal infections. Pediatr
Infect  Dis J. 1999;18:702–8.

59. Walsh TJ, Whitcomb PO, Revankar SG, Pizzo PA. Successful treatment of
hepatosplenic candidiasis through repeated cycles of chemotherapy and neu-
tropenia. Cancer. 1995;76:2357–62.

60. Walz JM,  Memtsoudis SG, Heard SO.  Prevention of central venous catheter
bloodstream infections. J  Intensive Care Med. 2010;25:131–8.

61. Zaoutis T.  Candidemia in children. Curr Med Res Opin. 2010;26:1761–8.
62. Zaoutis TE, Greves HM,  Lautenbach E, Bilker WB,  Coffin SE. Risk factors for

disseminated candidiasis in children with candidemia. Pediatr Infect Dis J.
2004;23:635–41.

63. Zaoutis TE, Jafri HS,  Huang LM,  Locatelli F, Barzilai A, Ebell W,  et al. A prospective,
multicenter study of caspofungin for the treatment of documented Candida or
Aspergillus infections in pediatric patients. Pediatrics. 2009;123:877–84.

64. Zaoutis TE, Prasad PA, Localio AR, Coffin SE, Bell LM, Walsh TJ, et al. Risk fac-
tors  and predictors for candidemia in pediatric intensive care unit patients:
implications for prevention. Clin Infect Dis. 2010;51:e38–45.

http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0080
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0080
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0080
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0080
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0080
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0080
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0080
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0080
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0080
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0080
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0080
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0080
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0080
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0080
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0080
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0080
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0080
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0080
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0080
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0080
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0080
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0080
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0080
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0080
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0080
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0080
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0080
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0085
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0085
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0085
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0085
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0085
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0085
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0085
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0085
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0085
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0085
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0085
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0085
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0085
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0085
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0085
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0085
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0085
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0085
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0085
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0085
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0085
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0085
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0085
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0085
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0085
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0085
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0085
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0085
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0085
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0085
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0090
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0090
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0090
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0090
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0090
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0090
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0090
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0090
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0090
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0090
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0090
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0090
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0090
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0090
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0090
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0090
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0090
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0090
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0090
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0090
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0090
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0090
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0090
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0090
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0090
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0095
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0095
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0095
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0095
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0095
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0095
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0095
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0095
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0095
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0095
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0095
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0095
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0095
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0095
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0095
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0095
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0095
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0100
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0100
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0100
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0100
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0100
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0100
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0100
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0100
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0100
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0100
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0100
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0100
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0100
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0100
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0100
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0100
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0100
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0100
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0100
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0100
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0100
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0100
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0100
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0100
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0100
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0100
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0100
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0100
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0100
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0100
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0100
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0100
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0100
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0100
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0100
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0100
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0100
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0100
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0100
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0100
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0100
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0105
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0105
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0105
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0105
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0105
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0105
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0105
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0105
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0105
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0105
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0105
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0105
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0105
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0105
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0110
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0110
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0110
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0110
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0110
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0110
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0110
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0110
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0110
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0110
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0110
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0110
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0110
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0110
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0110
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0110
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0110
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0110
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0110
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0110
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0110
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0110
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0110
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0110
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0110
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0110
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0110
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0110
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0115
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0115
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0115
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0115
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0115
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0115
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0115
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0115
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0115
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0115
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0115
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0115
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0115
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0115
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0115
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0115
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0115
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0115
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0115
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0115
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0115
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0115
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0115
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0115
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0115
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0115
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0115
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0115
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0120
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0120
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0120
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0120
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0120
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0120
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0120
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0120
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0120
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0120
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0120
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0120
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0120
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0120
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0120
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0120
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0120
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0120
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0120
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0120
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0120
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0120
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0120
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0120
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0120
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0120
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0120
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0120
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0120
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0120
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0120
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0120
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0120
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0125
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0125
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0125
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0125
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0125
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0125
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0125
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0125
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0125
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0125
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0125
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0125
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0125
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0125
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0125
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0125
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0125
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0125
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0130
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0130
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0130
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0130
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0130
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0130
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0130
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0130
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0130
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0130
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0130
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0130
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0130
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0130
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0130
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0130
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0130
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0130
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0130
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0130
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0135
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0140
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0140
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0140
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0140
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0140
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0140
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0140
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0140
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0140
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0140
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0140
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0140
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0140
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0140
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0140
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0140
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0140
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0140
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0140
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0140
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0140
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0140
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0140
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0140
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0140
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0140
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0140
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0140
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0145
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0145
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0145
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0145
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0145
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0145
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0145
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0145
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0145
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0145
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0145
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0145
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0145
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0145
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0145
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0145
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0145
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0145
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0145
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0145
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0145
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0145
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0145
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0150
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0150
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0150
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0150
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0150
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0150
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0150
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0150
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0150
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0150
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0150
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0150
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0150
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0150
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0150
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0150
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0150
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0150
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0150
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0150
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0150
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0150
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0150
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0160
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0160
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0160
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0160
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0160
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0160
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0160
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0160
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0160
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0160
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0160
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0160
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0160
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0160
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0160
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0160
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0160
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0160
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0160
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0160
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0160
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0165
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0165
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0165
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0165
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0165
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0165
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0165
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0165
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0165
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0165
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0165
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0165
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0165
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0165
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0165
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0165
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0165
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0165
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0165
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0165
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0165
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0165
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0165
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0165
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0165
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0165
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0165
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0165
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0165
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0165
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0165
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0165
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0165
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0165
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0165
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0170
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0170
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0170
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0170
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0170
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0170
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0170
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0170
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0170
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0170
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0170
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0170
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0170
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0170
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0170
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0170
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0170
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0170
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0170
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0170
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0170
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0170
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0170
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0170
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0170
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0170
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0170
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0170
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0170
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0170
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0175
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0175
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0175
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0175
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0175
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0175
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0175
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0175
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0175
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0175
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0175
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0175
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0175
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0175
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0175
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0175
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0175
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0175
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0175
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0175
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0175
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0175
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0175
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0175
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0175
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0175
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0180
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0180
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0180
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0180
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0180
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0180
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0180
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0180
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0180
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0180
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0180
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0180
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0180
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0180
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0180
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0180
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0180
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0180
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0180
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0180
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0180
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0180
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0180
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0180
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0180
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0180
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0180
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0180
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0180
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0180
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0180
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0180
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0180
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0180
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0180
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0180
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0180
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0180
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0180
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0190
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0190
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0190
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0190
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0190
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0190
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0190
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0190
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0190
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0190
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0190
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0190
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0190
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0190
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0190
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0190
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0190
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0190
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0195
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0195
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0195
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0195
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0195
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0195
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0195
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0195
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0195
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0195
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0195
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0195
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0195
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0195
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0195
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0195
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0195
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0195
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0195
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0195
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0195
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0195
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0195
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0195
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0195
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0195
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0195
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0195
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0195
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0195
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0195
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0200
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0200
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0200
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0200
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0200
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0200
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0200
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0200
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0200
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0200
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0200
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0200
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0205
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0205
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0205
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0205
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0205
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0205
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0205
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0205
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0205
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0205
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0205
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0205
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0205
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0205
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0205
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0205
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0205
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0205
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0205
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0205
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0205
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0205
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0205
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0205
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0205
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0205
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0205
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0205
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0205
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0205
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0205
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0205
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0205
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0205
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0205
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0205
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0205
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0205
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0205
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0210
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0210
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0210
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0210
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0210
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0210
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0210
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0210
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0210
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0210
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0210
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0210
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0210
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0210
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0210
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0210
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0210
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0210
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0210
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0210
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0210
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0210
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0210
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0210
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0210
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0210
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0210
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0210
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0210
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0210
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0210
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0210
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0210
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0210
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0210
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0215
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0215
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0215
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0215
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0215
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0215
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0215
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0215
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0215
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0215
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0215
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0215
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0215
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0215
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0215
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0215
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0215
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0215
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0215
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0215
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0215
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0215
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0215
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0215
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0215
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0220
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0220
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0220
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0220
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0220
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0220
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0220
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0220
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0220
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0220
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0220
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0220
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0220
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0220
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0220
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0220
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0220
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0220
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0220
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0220
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0220
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0220
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0220
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0220
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0220
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0220
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0220
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0220
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0220
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0220
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0220
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0220
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0220
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0220
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0220
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0220
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0220
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0220
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0220
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0220
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0220
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0225
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0225
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0225
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0225
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0225
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0225
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0225
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0225
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0225
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0225
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0225
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0225
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0225
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0225
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0225
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0225
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0225
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0225
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0225
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0225
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0225
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0225
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0225
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0225
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0225
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0225
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0225
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0225
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0225
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0225
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0225
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0225
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0225
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0225
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0225
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0225
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0225
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0225
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0225
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0225
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0225
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0230
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0230
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0230
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0230
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0230
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0230
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0230
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0230
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0230
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0230
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0230
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0230
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0230
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0230
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0230
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0230
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0230
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0230
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0230
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0230
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0230
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0230
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0230
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0230
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0230
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0235
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0235
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0235
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0235
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0235
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0235
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0235
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0235
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0235
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0235
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0235
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0235
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0235
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0235
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0235
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0235
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0235
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0235
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0235
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0235
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0235
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0235
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0235
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0235
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0235
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0235
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0235
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0235
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0235
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0235
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0235
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0235
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0235
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0235
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0240
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0240
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0240
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0240
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0240
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0240
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0240
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0240
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0240
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0240
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0240
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0240
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0240
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0240
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0240
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0240
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0240
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0240
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0240
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0240
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0240
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0240
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0240
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0240
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0240
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0240
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0240
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0240
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0240
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0245
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0245
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0245
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0245
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0245
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0245
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0245
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0245
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0245
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0245
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0245
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0245
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0245
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0245
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0245
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0245
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0245
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0245
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0245
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0245
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0245
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0245
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0245
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0245
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0245
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0245
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0245
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0245
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0245
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0245
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0245
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0245
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0245
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0250
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0250
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0250
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0250
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0250
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0250
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0250
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0250
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0250
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0250
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0250
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0250
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0250
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0250
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0250
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0250
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0250
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0250
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0250
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0250
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0250
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0250
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0250
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0250
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0250
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0250
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0250
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0250
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0250
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0250
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0255
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0255
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0255
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0255
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0255
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0255
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0255
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0255
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0255
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0255
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0255
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0255
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0255
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0255
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0255
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0255
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0255
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0255
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0255
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0255
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0255
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0255
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0255
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0255
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0255
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0255
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0255
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0255
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0255
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0255
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0255
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0255
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0260
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0260
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0260
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0260
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0260
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0260
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0260
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0260
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0260
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0260
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0260
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0260
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0260
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0260
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0260
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0260
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0260
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0260
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0260
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0260
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0260
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0260
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0265
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0265
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0265
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0265
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0265
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0265
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0265
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0265
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0265
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0265
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0265
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0265
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0265
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0265
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0265
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0265
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0265
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0265
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0265
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0265
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0265
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0265
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0265
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0265
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0265
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0265
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0265
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0265
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0270
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0270
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0270
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0270
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0270
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0270
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0270
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0270
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0270
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0270
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0270
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0270
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0270
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0270
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0270
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0270
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0270
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0270
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0270
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0270
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0270
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0270
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0270
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0270
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0270
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0270
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0270
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0270
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0270
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0270
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0270
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0270
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0270
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0270
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0270
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0270
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0270
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0270
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0270
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0275
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0275
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0275
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0275
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0275
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0275
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0275
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0275
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0275
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0275
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0275
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0275
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0275
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0275
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0275
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0275
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0275
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0275
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0275
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0275
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0275
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0275
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0275
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0275
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0275
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0275
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0275
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0275
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0275
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0275
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0275
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0280
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0280
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0280
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0280
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0280
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0280
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0280
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0280
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0280
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0280
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0280
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0280
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0280
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0280
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0280
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0280
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0280
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0280
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0280
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0280
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0280
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0280
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0280
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0280
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0280
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0280
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0280
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0280
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0280
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0280
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0280
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0280
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0280
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0285
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0285
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0285
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0285
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0285
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0285
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0285
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0285
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0285
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0285
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0285
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0285
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0285
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0285
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0285
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0285
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0285
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0285
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0285
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0285
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0285
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0285
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0285
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0285
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0285
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0285
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0285
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0285
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0285
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0285
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0285
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0285
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0285
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0285
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0285
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0285
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0285
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0285
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0285
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0290
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0290
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0290
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0290
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0290
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0290
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0290
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0290
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0290
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0290
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0290
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0290
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0290
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0290
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0290
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0290
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0290
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0290
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0290
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0290
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0290
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0290
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0290
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0290
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0290
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0290
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0290
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0290
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0290
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0290
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0290
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0290
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0295
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0295
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0295
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0295
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0295
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0295
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0295
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0295
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0295
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0295
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0295
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0295
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0295
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0295
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0295
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0295
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0295
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0295
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0295
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0295
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0295
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0295
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0295
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0295
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0295
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0300
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0300
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0300
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0300
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0300
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0300
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0300
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0300
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0300
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0300
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0300
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0300
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0300
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0300
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0300
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0300
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0300
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0300
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0300
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0300
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0305
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0305
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0305
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0305
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0305
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0305
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0305
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0305
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0305
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0305
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0305
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0305
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0310
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0310
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0310
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0310
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0310
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0310
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0310
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0310
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0310
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0310
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0310
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0310
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0310
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0310
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0310
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0310
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0310
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0310
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0310
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0310
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0310
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0310
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0310
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0310
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0310
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0310
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0315
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0315
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0315
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0315
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0315
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0315
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0315
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0315
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0315
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0315
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0315
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0315
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0315
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0315
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0315
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0315
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0315
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0315
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0315
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0315
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0315
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0315
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0315
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0315
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0315
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0315
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0315
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0315
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0315
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0315
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0315
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0315
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0315
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0315
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0315
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0315
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0320
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0320
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0320
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0320
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0320
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0320
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0320
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0320
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0320
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0320
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0320
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0320
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0320
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0320
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0320
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0320
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0320
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0320
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0320
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0320
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0320
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0320
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0320
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0320
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0320
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0320
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0320
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0320
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0320
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0320
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0320
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0320
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0320
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0320
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0320
http://refhub.elsevier.com/S1130-1406(13)00055-7/sbref0320

	Recommendations for the management of candidemia in children in Latin America
	Unique clinical features that affect management in children
	Cancer as a risk factor for candidemia in children
	Additional risk factors for candidemia in children

	Neutropenic children
	Candida prophylaxis in neutropenic children
	Fluconazole prophylaxis in children

	Empiric treatment for invasive candidiasis in neutropenic children
	Treatment of invasive candidiasis in neutropenic children
	Treatment recommendation when echinocandins are not available

	Duration of treatment in neutropenic children
	Patient work-up after candidemia diagnosis in neutropenic children
	Catheter management in neutropenic children
	Source of infection
	Early and late central venous catheter removal

	Management of complications in neutropenic children
	Management of chronic disseminated candidiasis in neutropenic children
	Risk factors for chronic disseminated candidiasis
	Chronic disseminated candidiasis treatment recommendation


	Non-neutropenic children
	Candida prophylaxis in non-neutropenic children
	Empiric treatment of invasive candidiasis in non-neutropenic children
	Treatment of acute invasive candidiasis in non-neutropenic children
	Patient work-up after candidemia diagnosis in non-neutropenic children
	Duration of treatment in non-neutropenic children
	Catheter management in non-neutropenic children
	Management of complications in non-neutropenic children

	Conflict of interests
	Acknowledgements
	References


