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ABSTRACT

Introduction: Outpatient parenteral antimicrobial therapy (OPAT) has been recognised as a useful, cost-
effective and safe alternative to inpatient treatment. Nevertheless, the most common antimicrobials
used are antibiotics, and there is less information about the use of antifungal therapy (AT). The aim of
this study is to analyse a cohort of patients treated with AT administered via OPAT and to compare them
with patients from the rest of the cohort (RC) treated with antibiotics.
Methods: Prospective observational study with post hoc (or retrospective) analysis of a cohort of patients
treated in the OPAT program. We selected the patients treated with antifungals between July 2012 and
December 2018. We recorded demographic and clinical data to analyse the validity of the treatment and
to compare the differences between the AT and the RC.
Results: Ofthe 1101 patients included in the OPAT program, 24 (2.18%) were treated with AT, 12 Liposomal
Amphotericin B, 6 echinocandins and 6 fluconazole. This result is similar to other cohorts. There were
differences between the AT vs RC in the number of patients with neoplasia (58.3% vs 28%; p=0.001),
IC Charlson>2 (58.3% vs 38.8; p=0.053), duration of treatment (15 days vs 10.39 days; p=0.001) and
patients with central catheters (54.2% vs 21.7%; p=0.0001). These differences are justified because there
were more hematologic patients included in the AT group. Nevertheless, there were no differences in
adverse reactions (25% vs 32.3%; p=0.45) or re-admissions (12.5% vs 10%; p=0.686) and OPAT with AT
was successful in 21/24 patients (87.5%).
Conclusions: AT can be successfully administered in OPAT programs in selected patients, that are clinically
stable and monitored by an infectious disease physician.

© 2020 Elsevier Espafia, S.L.U. and Sociedad Espafiola de Enfermedades Infecciosas y Microbiologia

Clinica. All rights reserved.

Tratamiento antifiingico endovenoso domiciliario: una alternativa segura y
eficaz

RESUMEN

Introduccién: El tratamiento antimicrobiano domiciliario endovenoso (TADE) ha sido reconocido como
una alternativa al tratamiento hospitalario Gtil, eficiente y seguro. Sin embargo, los antimicrobianos mas
utilizados son los antibidticos, y existe menos informacién sobre el uso de la terapia antimicética (TA).
El objetivo de este estudio es analizar una cohorte de pacientes tratados con TA administrada mediante
TADE y compararlos con pacientes del resto de la cohorte (RC) tratados con otros antibiéticos.
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Meétodos: Estudio prospectivo observacional con analisis post hoc (o retrospectivo) de una cohorte de
pacientes atendidos en el programa TADE. Seleccionamos a los pacientes tratados con antifiingicos entre
julio de 2012 y diciembre de 2018. Registramos los datos demograficos y clinicos para analizar la validez
del tratamiento y comparar las diferencias entre la TA y el RC.

Resultados: De los 1.101 pacientes incluidos en el programa TADE, 24 (2,18%) fueron tratados con TA:
12 anfotericina B liposémica, 6 equinocandinas y 6 fluconazol. Este resultado es similar a otras cohortes.
Hubo diferencias entre la TA vs. RC en el nimero de pacientes con neoplasia (58,3 vs. 28%; p=0,001),
indice de Charlson>2 (58,3 vs. 38,8; p=0,053), duracién del tratamiento (15 vs. 10,39 dias; p=0,001) y
pacientes con catéteres centrales (54,2 vs. 21,7%; p=0,0001). Estas diferencias estan justificadas porque
en el grupo TA se incluyeron mas pacientes hematolégicos. Sin embargo, no hubo diferencias en las
reacciones adversas (25 vs. 32,3%; p=0,45) o reingresos (12,5 vs. 10%; p=0,686) y el TADE con TA tuvo
éxito en 21/24 pacientes (87,5%).

Conclusiones: En pacientes seleccionados, clinicamente estables y en seguimiento por un médico de
enfermedades infecciosas, la TA podria administrarse en programas TADE.

© 2020 Elsevier Espafia, S.L.U. y Sociedad Espaiiola de Enfermedades Infecciosas y Microbiologia Clinica.

Todos los derechos reservados.

Introduction

Outpatient parenteral antimicrobial therapy (OPAT) has been
recognised as a useful, cost-effective and safe alternative to inpa-
tient treatment.'~> OPAT presents a series of clinical advantages
such as: uses of resources more cost-effective; reduces risks of
healthcare acquired infection; achieves high levels of patient
acceptability and satisfaction; and improves quality of life. This
strategy is of particular interest in the case of patients colonized
with multidrug-resistant microorganisms and serves as a tool of
infection control.*-7 A systematic review evidences the cost effec-
tiveness of OPAT, highlighting that OPAT is cost-effective without
increasing patient complications.” This care modality should be the
reference for patients who require intravenous treatment as soon
as they have enough clinical stability to be at home.

The most commonly antimicrobial used are antibiotics, and
there is less information about the use of antifungal therapy
(AF), perhaps because the use of the later one is mostly seen in
hematological patients, with co-morbidities and immune com-
promise. Nevertheless, in a revision of OPAT published recently,
says that OPAT is an underutilised method of delivering ther-
apy for antifungal treatment, and there is little published date
of clinical practice, but AF could be useful in a carefully selected
cohort of patients with appropriate safety monitoring and follow-
up by an infection specialist.® For selecting suitable patients to
receive antifungal by OPAT many factors must be considered such
as: site of infection, identified organism(s), co-morbidities, other
prescribed medications, age, frailty, clinical stability and home cir-
cumstances (including home setting, family support and distance
from hospital).2~12

The aim of this study is to analyse our experience with a cohort of
patients treated with antifungals administered by OPAT and com-
pare them with patients of the rest of the cohort (RC) treated with
antibiotics.

Methods

We conducted a prospective observational study with post hoc
(or retrospective) analysis of a cohort of patients attended in the
OPAT program. We selected the patients treated with antifungals
between July 2012 and December 2018.

Our OPAT program started in 2012 at the University Hospital Vir-
gen del Rocio and the University Hospital Virgen Macarena (Seville,
Spain), two tertiary teaching hospitals with 1279 and 866 beds,
respectively. The program focuses on patients over 18 years of age
with all kinds of infectious diseases requiring intravenous therapy

who are clinically stable enough to be treated at home. The pro-
gram is coordinated by an infectious disease physician. The activity
of this program has the approval of the research ethics committees
of both hospitals. Patients are considered to be suitable for OPAT if
they are clinically stable enough to be treated at home, the patient
has sufficient cognitive capacity to manage venous access at home
and/or an electronic infusion pump; there is an adequate family or
caregiver support to receive OPAT; the patient has an adequate vas-
cular access for the selected IV antibiotic for the planned duration
of therapy, and there is necessary to select an expected date of com-
pletion of IV therapy or a scheduled appointment for intermediate
evaluation.

Our OPAT program is comprised of two highly knowledgeable
nurses experienced in treating these types of patients. The pro-
gram is coordinated by two infectious disease physicians. Each of
them belongs to a different hospital facility in Seville and they
both collaborate with one another and with the infectious disease
interdisciplinary consultants who assess the candidate patients in
each of the hospital services. The OPAT program could include any
patient residing in the city of Seville, where the two hospitals are
located. The median number of discharges is 246 per year. We have
the capacity to attend 10 patients simultaneously.

For those patients that need assistance, there is a medical care
telephone service that runs 12 hours a day. The nursing team from
the infectious disease unit will be answering patients’ enquiries
outside those hours. The system used consists of a series of ques-
tions that will determine the severity of the incidence and the right
protocol to put in place. Patients included in this article (1101) add
a total of 14,862 avoided stays.

Patients are assessed by an infectious disease physician on the
same day, if clinical deterioration occurs. Patients included in the
study were assessed in person during the treatment and continued
with follow-up visits after the end of the treatment. The num-
ber of follow-up visits of each patient is carried out individually
depending on the characteristics of each case.

Patients are visited by the team of nurses in the program 365
days a year to administer antibiotic therapy directly or using an
electronic pump for antibiotics given more than once a day. All
treatments of antibiotics are prepared by the Pharmacy Service
under sterile conditions.

The following data were recorded: sex and age, medical service
responsible for the patient, Charlson comorbidity index, diagno-
sis infection, whether the patient had neoplasia, antifungal used,
antifungal’s dosage used, microorganismisolated, duration of treat-
ment (inpatient treatment and by OPAT) and vascular access
used.



Table 1
Baseline patient characteristics.
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Variable Antifungal treatment population (n=24) Rest of the cohort population (n=1078)
Age (years)' 54 (45, 63) 63 (49, 75)

Sex (F/M) 12/11 407671

IC Charlson>2 n (%) 14 (58.3%) 418 (38.8%)

Neoplasm n (%) 14 (58.3%) 302 (28%)

Hospital admission duration (days)’ 63 (5.3,61.50) 7 (4,11.75)

OPAT duration (days)' 15 (6, 24) 11(7,16)

Antimicrobial used n (%)

L-AmB 12 (50%)
Fluconazole 6 (25%)
Caspofungin 4 (16.6%)
Micafungin 1 (4.2%)
Anidulafungin 1 (4.2%)

Mucormycosis 5 (20.8%)

Ceftriaxone 197 (18.3%)
Piperacillin/tazobactam 170 (15.8%)
Ceftazidime 140 (13%)

Ertapenem 134 (12.5%)

UTI 143 (13.3%)

Diagnosis n (%)

Candidemia (BRC) 4 (16.7%)
Diseminated candidiasis 4 (16.7%)
Aspergillosis 3 (12.5%)
Leishmaniasis 3 (12.5%)

BRC 101 (9.4%)
Intraabdominal infection 88 (8.2%)
COPD exacerbation 84 (7.8%)

Intraabdominal infection 2 (8.3%)

Endotpsitis 1 (4.2%)

Peritonitis 1 (4.2%)
UTI 1 (4.2%)

Microorganism C. albicans 6
isolated (n)" C. parapsilosis 2
C. kruzei 1
C. glabrata 1

C. tropicalis 1

L. corymbifera 2
R. oryzae 3

A. fumigatus 1

A. ustus 1
Aspergillus ssp. 1
Leishmania ssp. 3

Enterobacteria 293
P. aeruginosa 260
S. aureus 252

t Mean (IQR).
* A patient with leishmaniasis with two episodes.

§ Two patients were diagnosed with hepatosplenic candidiasis without microbiological confirmation.

The efficacy variables collected were cause of end of treatment
and readmission outcome and mortality. For safety assessment
adverse reactions were collected.

The quantitative variables are presented as median (RIQ). The
cases of antifungal treatment (CAT) are compared with those of the
rest of the cohort (RC) by means of T-Student and Chi-square. PASW
Statistics 18 (IBM SPSS, Chicago, IL, USA) was used for statistical
analysis.

Results

Of the 1101 patients included in the OPAT program, 24 (2.18%)
were treated with AF, 12 with Liposomal Amphotericin (LAmB), 6
with echinocandins and 6 with fluconazole.

Patients were admitted to the following medical departments: 8
in Infectious Diseases, 7 in Hematology, 5 in Surgery, 2 in Digestive
System, 1 in Urology and 1 in Oncology.

Baseline patient characteristics, diagnosis infectious and
microorganisms isolated are shown in Table 1. All the variables
selected of each patient of the cohort are listed in Table 2.

58.3% of patients in CAT had a neoplasm vs 28% in the RC
(p=0.001). 58.3% in CAT had an IC Charlson>2 vs 38.8% in RC
(p=0.053).

The median hospital admission duration was 63 days (RIQ
5.3-61.50). Four patients do not have a previous hospital admis-
sion because they were admitted to OPAT program directly from
consultation (3 of them with leishmaniasis).

In 54.2% of patients in CAT, central catheters (CC) were used.
If we exclude the treatment administered by middle lines, CC
were used more frequently in CAT than in the RC (54.2% vs
21.7%, p=0.0001) probably because many patients already had a

permanent vascular access for chemotherapy. In 41.7% of patients
in AF an electronic pump was used.

Six patients presented complications in the vascular access: 25%
in CATvs 32.3%in RC(p=0.45). These complications were: 1 chem-
ical phlebitis that disappears after catheter removal; 3 losses of
vascular access that were resolved at home; 2 suspicions of bac-
teraemia not confirmed in which the catheter was removed. The 4
peripheral catheters were replaced at home (more than one vascu-
lar access replacement was required in two cases) and two patients
with central catheters required to go to the hospital for its removal
but did not require admission. In no case it was necessary to sus-
pend the antifungal treatment.

Of the 6 cases with vascular access complications in CAT: 4 were
due to free fall and 2 were due to a pump. Vascular access problems
occurred in 2 of 8 patients with pump (33.3%) and in 4 of 14 (66.7%)
due to free fall but there was not significant difference (p=0.506).

128(10.4%) episodes of the 1225 attended in our OPAT program,
re-entered in an unscheduled way. The variables associated to re-
entry in multivariate analysis for these episodes were: presence
of heart failure (OR 1.89, 95% CI 1.29-2.78), neoplastic disease (OR
1.56, 95% CI 1.05-2.29) and chronic liver disease (OR 1.90, 95% CI
1.10-3.29), but not the treatment modality.'>

Although statistical significance of complication rates and read-
missions differences was not reached, we believe that it is more
due to the small sample size than to the actual absence of these
differences.

The mean duration of antifungal treatment in OPAT was 15 days
in CAT vs 10.39 days in RC (p=0.001).

OPAT treatment was successful in 21 patients (87.5%) of CAT.
The rest of the patients (12.5%) re-entered for any reason vs 10% in
RC (p=0.686). The patients who were readmitted were: a patient



Table 2
Variables of each patient of the study cohort.
Patient  Age/sex ICh Neoplasic Diagnostic Microorganism Treatment Dose Administration Duration Type of catheter ~ Adverse Readmission Outcome
isolated method (days) reactions
1 52/F 2 Solid neoplasia CRC C. parapsilosis Fluco 400 mg/d Freefall 8 Peripheral No No Successful
2 56/F 3 No CRC C. albicans Fluco 400 mg/d Freefall 15 Peripheral No No Successful
3 69/M 3 No Peritonitis C. tropicalis Fluco 400 mg/d Freefall 15 Central No Yes Exitus
4 60/M 5 No 1AA C. albicans Anidula 100 mg/d Freefall 24 PICC No No Sucessfull
5 65/M 6 No Endotipsitis C. albicans Fluco 400 mg/d Freefall 28 Central Suspected No Sucessfull
CRB
6 70/M 3 Solid neoplasia CRC C. parapsilosis Fluco 400 mg/d Freefall 11 Peripheral Lost VA No Sucessfull
7 78[F 3 Myeloma 1AA C. glabrata Caspo 50 mg/d Freefall 5 Peripheral No No Sucessfull
8 64/F 9 ALM (BMT) Invasive C. krusei Caspo 50mg/d Freefall 21 Peripheral Chemical No Sucessfull
candidiasis phlebitis
9 50/F 5 Myeloma Aspergillosis A. fumigatus L-AmphoB 195 mg/d Electronic 26 PICC No No Sucessfull
pump
10 51/M 1 No Complicated C. albicans Fluco 400 mg/d Freefall 8 Peripheral No No Sucessfull
UTI
11 58/F 4 ALM (BMT) Aspergillosis Not identify L-AmphoB 1000 mg/72 h Electronic 4 Central No No Sucessfull
pump
12 50/M 3 MDS Mucormycosis R. oryzae L-AmphoB 1000 mg/72h Electronic 10 PICC No No Sucessfull
pump
13 40/M 2 ALM Mucormycosis L. corymbifera L-AmphoB 1000mg/72h Electronic 14 PICC No No Sucessfull
pump
14 15/F 1 No Mucormycosis R. oryzae L-AmphoB 150 mg/d Electronic 15 Central No No Sucessfull
pump
15 19/M 2 ALM Mucormycosis L. corymbifera L-AmphoB 400 mg/24h Electronic 32 PICC No No Sucessfull
pump
16 61/M 1 No Leishmaniasis Leishmania spp. L-AmphoB 200mg/24h Electronic 20 Peripheral Lost VA No Sucessfull
pump
16 62/M 1 No Leishmaniasis Leishmania spp. L-AmphoB 200mg/24h Electronic 4 Peripheral No No Sucessfull
pump
17 50/M 0 No CRC C. albicans Mica 100 mg/d Freefall 12 PICC Lost VA No Sucessfull
18 36/F 2 No Mucormycosis R. oryzae L-AmphoB 350 mg/d Electronic 2 PICC No Yes Sucessfull
pump
19 58/F 3 ALM Aspergillosis A. ustus L-AmphoB 120 mg/d Electronic 8 Peripheral No Yes Sucessfull
pump
20 58/F 3 Solid neoplasia Invasive C. albicans L-AmphoB 270 mg/d Electronic 57 Central Suspected No Sucessfull
candidiasis pump CRB
21 28/F 5 ALM Invasive Not identify Caspo 50 mg/d Freefall 62 PICC No No Sucessfull
candidiasis
22 52/M 0 No Leishmaniasis Leishmania spp. L-AmphoB 200 mg/d Electronic 19 Peripheral No No Sucessfull
pump
23 47[F 1 ALM Invasive Not identify Caspo 50mg/d Freefall 56 Midline No No Sucessfull
candidiasis

[4:i4
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H: male; F: female; ICh: Charlson comorbidity index; ALM: acute myeloid leukemia; BMT: bone marrow transplantation; MDS: myelodysplastic syndrome; CRC: catheter-related candidemia; Candidiasis D: candidiais diseminada;
IAA: intra-abdominal abscess; CRB: catheter related bacteraemia; Fluco: fluconazole; Anidula: anidulafungin; Caspo: caspofungin; Mica: micafungin; L-AmphoB: Liposomal Amphotericin; UTI: urinary tract infection; VA: vascular
access.
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with acute myelomonocytic leukemia, HIV infection and invasive
aspergillosis (Aspergillus ustus) whose antifungal treatment failed
due to toxicity of the treatment which was suspended; a dia-
betic patient with rhinocerebral mucormycosis (Rhizopus oryzae)
who also presented an adverse reaction with LAmB that required
suspension of the treatment and a patient with gastrointestinal
neoplasia and fungal peritonitis (Candida tropicalis) who was read-
mitted due to exacerbation of his basal pathology dehydration and
aggravation, dying after 48 h. One (4%) of the patients in CAT suf-
fered exitus during treatment vs 1.2% in RC (p=0.121).

One patient treated with LAmB presented nausea and vomiting
as adverse reactions to treatment.

Discussion

No significant differences in efficacy and safety were found
between antifungal therapy and the antibiotic cohort, neverthe-
less there were more patients with neoplasia and co-morbidity
in CAT.

In our cohort, less than 2.18% of the patients were treated with
antifungal, this is similar to other cohorts. In the study by Mirén-
Rubio et al., just 1.23% of a cohort of 5088 patients were treated
with antifungal."* In our study the most common diagnosis was
candidiasis (45.83%) and the most isolated microorganism was Can-
dida albicans. The reason why these infections were treated via IV
when an oral treatment was available was its complexity: infec-
tions in immunocompromised patients, disseminated candidiasis
with endophthalmitis, post-surgery candidiasis with insufficient
focus control.

The most commonly used antifungal was LAmB, which was used
more frequently than in other studies which can be explained, in
part, by the inclusion of leishmaniasis in our cohort. One of the inno-
vations in the field of antifungal treatment by OPAT has been the
administration of LAmB every 72 h. This decision was based on its
pharmacokinetic characteristics. LAmB has a long terminal half-life
in plasma (152 h). This contribution prevents patients from having
to go to the hospital daily (in those hospital-based OPAT modalities)
thus benefiting their quality of life.!>~20 Patients who started LAmB
treatment every 72 h had previously received induction treatment
during their hospital admission until their clinical stabilization.

The availability of antifungal treatment by OPAT has allowed
antifungal infections as serious as mucormycosis or aspergillosis,
that previously received treatment exclusively inpatient, can be
treated on an outpatient basis.

Although in the CAT the duration of treatment is longer, the
number of patients with neoplasia is greater and the IC Charlson is
higher than in RC, it does not entail a greater risk of complications
or re-admissions.

Despite the seriousness of the infections and the comorbidity of
the patients, the percentage of success was high, although lower
than that obtained in OPAT studies that only use antibiotics.! This
success could be explained by the adequate selection of patients
and by the follow-up was carried out by infectious diseases physi-
cians.

Although our study presents a limited number of patients and
we cannot obtainrepresentative results, in our opinion like areview
published recently,® other studies?! %2 and the updates guidelines?3
OPAT is useful and safe for patients treated with antifungal, but, it
is very important to select them, so patients susceptible to receive
antifungal treatment by OPAT must meet the following criteria,
whenever possible:

1. Confirmation of the diagnosis with microbiological isolation if
possible.

2. A control of the focus (whenever possible). In candidemia: with-
drawal from the central catheter, negative blood cultures and
echocardiography without findings suggestive of endocarditis.

. Initial antifungal treatment in inpatient regimen (10-14 days).

. Hemodynamic stability.

5. Close follow-up by infectious diseases physician. As the study of
Shah et al. proved infectious disease consultation during OPAT
is associated with large and significant reductions in the rate
of emergency department admission and hospital admission, as
well as lower total healthcare spending.24

NSOV

Our OPAT program emphasizes close monitoring of patients
by skilled nurses with extensive training in infectious diseases
management. Close communication with an infectious disease
physician, allows optimizing OPAT programs without the need for
a routine medical visit. Our nursing team can consult physicians, if
necessary, by phone or videoconference from the patient’s home.
This model has been recently published by other authors.2>

In selected patients, clinically stable and guided by infectious
disease physician, antifungal treatment can be administered in
OPAT programs.

Due to the limited number of patients and the real-life preva-
lence of this subgroup of patients, it is desirable to perform
additional studies.

Funding

This work was supported by the Plan Nacional de I+D+i
2013, 2016 and Instituto de Salud Carlos III, Subdireccién
General de Redes y Centros de Investigacion Cooperativa,
Ministerio de Economia, Industria y Competitividad, Spanish Net-
work for Research in Infectious Diseases (RD16/0016/0001 and
RD16/0016/0009) co financed by European Development Regional
Fund “A way to achieve Europe, Operative program Intelligent
Growth 2014-2020.

Conflict of interest

Luis Eduardo Lépez-Cortés has served as scientific advisor for
Novartis, speaker for MSD, Pfizer, ViiV, and Angelini, and has served
as a trainer for MSD.

Acknowledgments

We highly appreciate the collaboration offered from the OPAT
“DOMUS” team, particularly to P. Retamar, M. Ramén, E. Delgado,
J.A. Pazos-Casado, P. Gil, M. Gutierrez and ].L. Pérez-Blanco, and
the medical and nursing staff of the Clinical Units of Infectious
Diseases, Microbiology, Preventive Medicine, and Pharmacy of Uni-
versity Hospitals Virgen del Rocio for their valuable collaboration
in this study.

References

1. Durojaiye OC, Bell H, Andrews D, Ntziora F, Cartwright K. Clinical efficacy,
cost analysis and patient acceptability of outpatient parenteral antibiotic ther-
apy (OPAT): a decade of Sheffield (UK) OPAT service. Int ] Antimicrob Agents.
2018;51:26-32.

2. Gonzdlez-Ramallo V], Mirén-Rubio M, Mujal A, Estrada O, Forné C, Aragén B,
et al. Costs of outpatient parenteral antimicrobial therapy (OPAT) administered
by Hospital at Home units in Spain. Int ] Antimicrob Agents. 2017;50:114-8.

3. Gonzdlez Ramallo V], Bouza Santiago E. Home intravenous antimicrobial ther-
apy. Med Clin (Barc). 2008;131:295-7.

4. Mujal A, Sola ], Hernandez M, Villarino MA, Machado ML, Baylina M, et al.
Safety and effectiveness of home intravenous antibiotic therapy for multidrug-
resistant bacterial infections. Eur J Clin Microbiol Infect Dis. 2015;34:1125-33.

5. Tonna A, Anthony G, Tonna I, Paudyal V, Forbes-McKay K, Laing R, et al. Home
self-administration of intravenous antibiotics as part of an outpatient parenteral


http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0130
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0130
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0130
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0130
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0130
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0130
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0130
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0130
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0130
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0130
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0130
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0130
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0130
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0130
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0130
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0130
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0130
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0130
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0130
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0130
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0130
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0130
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0130
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0130
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0130
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0130
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0130
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0130
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0130
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0130
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0130
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0130
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0130
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0130
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0130
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0130
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0130
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0130
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0135
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0135
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0135
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0135
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0135
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0135
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0135
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0135
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0135
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0135
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0135
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0135
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0135
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0135
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0135
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0135
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0135
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0135
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0135
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0135
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0135
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0135
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0135
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0135
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0135
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0135
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0135
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0135
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0135
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0135
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0135
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0135
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0135
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0135
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0135
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0135
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0140
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0140
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0140
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0140
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0140
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0140
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0140
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0140
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0140
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0140
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0140
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0140
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0140
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0140
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0140
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0140
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0140
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0145
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0145
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0145
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0145
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0145
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0145
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0145
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0145
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0145
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0145
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0145
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0145
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0145
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0145
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0145
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0145
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0145
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0145
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0145
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0145
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0145
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0145
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0145
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0145
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0145
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0145
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0145
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0145
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0145
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0145
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0145
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0145
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0145
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0145
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0145
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0145
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150

484

10.

11.

12.

13.

14.

15.

M.V. Gil-Navarro et al. / Enferm Infecc Microbiol Clin. 2020;38(10):479-484

antibiotic therapy service: a qualitative study of the perspectives of patients who
do not self-administer. BM] Open. 2019;25:e027475.

. Lopez-Cortés LE, Luque R, Cisneros JM, DOMUS Outpatient Antimicrobial Ther-

apy Group E, Carmona-Caballero JM, Praena J, et al. Next step outpatient
antimicrobial therapy programs as a tool of stewardship programs. Clin Infect
Dis. 2019;68:2155.

. Psaltikidis EM, Silva E, Bustorff-Silva JM, Moretti ML, Resende MR. Economic

analysis of outpatient parenteral antimicrobial therapy (OPAT): a systematic
review. Value Health. 2015;18:A582-3.

. Rae N, Kenny C, Muldoon EG. Can intravenous antifungal therapy be safely used

in the outpatient parenteral antimicrobial therapy (OPAT) setting? Mycoses.
2019;62:196-203.

. Chapman AL, Seaton RA, Cooper MA, Hedderwick S, Goodall V, Reed C, et al.

Good practice recommendations for outpatient parenteral antimicrobial ther-
apy (OPAT) in adults in the UK: a consensus statement. ] Antimicrob Chemother.
2012;67:1053-62.

Tice AD,Rehm SJ, DalovisioJR, Bradley JS, Martinelli LP, Graham DR, et al. Practice
guidelines for outpatient parenteral antimicrobial therapy. IDSA guidelines. Clin
Infect Dis. 2004;38:1651-72.

Muldoon EG, Snydman DR, Penland EC, Allison GM. Are we ready for an out-
patient parenteral antimicrobial therapy bundle? A critical appraisal of the
evidence. Clin Infect Dis. 2013;57:419-24.

Snelders E, van der Lee HA, Kuijpers ], Rijs AJ, Varga J, Samson RA, et al. Emer-
gence of azole resistance in Aspergillus fumigatus and spread of a single resistance
mechanism. PLoS Med. 2008;5:e219.

Lopez Cortés LE, Fraile E, Carmona Caballero JM, Gutiérrez M, Navarro Amuedo
MD, Gutiérrez Gutiérrez B, et al. OR-14 Anadlisis de la eficacia de un programa
de tratamiento antimicrobiano domiciliario endovenoso. In: XXI Congreso SAEIL
Sevilla: Avances en Enfermedades Infecciosas; 2019.

Mirén-Rubio M, Gonzalez-Ramallo V, Estrada-Cuxart O, Sanroma-Mendizabal
P, Segado-Soriano A, Mujal-Martinez A, et al. Intravenous antimicrobial
therapy in the hospital-at-home setting: data from the Spanish Outpa-
tient Parenteral Antimicrobial Therapy Registry. Future Microbiol. 2016;11:
375-90.

Stone NR, Bicanic T, Salim R, Hope W. Liposomal Amphotericin B (AmBisome®):
a review of the pharmacokinetics, pharmacodynamics, clinical experience and
future directions. Drugs. 2016;76:485-500.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Bern C, Adler-Moore ], Berenguer ], Boelaert M, Boer den M, Davidson RN, et al.
Reviews of anti-infective agents: liposomal amphotericin B for the treatment of
visceral leishmaniasis. Clin Infect Dis. 2006;43:917-24.

Bekersky I, Fielding RM, Dressler DE, Lee JW, Buell DN, Walsh TJ. Pharmacoki-
netics, excretion, and mass balance of liposomal amphotericin B (AmBisome)
and amphotericin B deoxycholate in humans. Antimicrob Agents Chemother.
2002;46:828-33.

Gershkovich P, Wasan EK, Lin M, Sivak O, Leon CG, Clement ]G, et al. Phar-
macokinetics and biodistribution of amphotericin B in rats following oral
administration in a novel lipid-based formulation. ] Antimicrob Chemother.
2009;64:101-8.

Garcia A, Adler-Moore JP, Proffitt RT. Single-dose AmBisome (liposomal ampho-
tericin B) as prophylaxis for murine systemic candidiasis and histoplasmosis.
Antimicrob Agents Chemother. 2000;44:2327-32.

Smith PJ, Olson JA, Constable D, Schwartz ], Proffitt RT, Adler-Moore ]JP. Effects
of dosing regimen on accumulation, retention and prophylactic efficacy of lipo-
somal amphotericin B. ] Antimicrob Chemother. 2007;59:941-51.

Otu AA, Bongomin F, Bazaz R, Harris C, Denning DW, Kosmidis C. Micafungin
may be safely administered as outpatient parenteral antimicrobial therapy for
chronic pulmonary aspergillosis. Mycoses. 2019;62:152-6.

Lépez Cortés LE, Mujal A, Fernandez Martinez de Mandojana M, Martin N, Gil
M, Sola J, et al. Resumen ejecutivo del tratamiento antimicrobiano domiciliario
endovenoso (TADE): Guia de la Sociedad Espaiiola de Enfermedades Infecciosas
y Microbiologia Clinica (SEIMC) y la Sociedad Espafiola de hospitalizacién a
domicilio (SEHAD). Hosp Domic. 2018;2:165-77.

Norris AH, Shrestha NK, Allison GM, Keller SC, Bhavan KP, Zurlo JJ, et al.
2018 Infectious Diseases Society of America Clinical Practice Guideline for the
management of outpatient parenteral antimicrobial therapy. Clin Infect Dis.
2019;68:e1-35.

Shah A, Petrak R, Fliegelman R, Shrestha N, Allison G, Zurlo J, et al. Infectious dis-
eases specialty intervention is associated with better outcomes among privately
insured individuals receiving outpatient parenteral antimicrobial therapy. Clin
Infect Dis. 2019;68:1160-5.

Mansour O, Heslin ], Townsend JL. Impact of the implementation of a nurse-
managed outpatient parenteral antibiotic therapy (OPAT) system in Baltimore:
a case study demonstrating cost savings and reduction in re-admission rates. J
Antimicrob Chemother. 2018;73:3181-8.


http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0150
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0165
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0165
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0165
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0165
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0165
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0165
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0165
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0165
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0165
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0165
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0165
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0165
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0165
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0165
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0165
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0165
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0165
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0165
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0165
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0165
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0165
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0165
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0165
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0165
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0165
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30026-4/sbref0250

	Antifungal treatment administered in OPAT programs is a safe and effective option in selected patients
	Introduction
	Methods
	Results
	Discussion
	Funding
	Conflict of interest
	Acknowledgments
	References


