BRAZ J INFECT DIS 2020;24(1):34-43

The Brazilian Journal of 1

INFECTIOUS DISEASES INFECTIOUS DSEASES

www.elsevier.com/locate/bjid

Original article

Check for
updates

Proposal of a clinical score to stratify the risk of
multidrug-resistant gram-negative rods bacteremia
in cancer patients

Alberto A. Carena © “*, Ana Laborde", Inés Roccia-Rossi¢, Cynthia J. Palacios?,
Rosana Jorddn¢, Alejandra Valledor/, Andrea Nenna?, Patricia Costantini”,

Miguel Dictar’, Fabidn Herrera®, on behalf of The Argentine Group for the Study of
Bacteraemias in Cancer and Stem Cell Transplant (ROCAS) Stem Cell Transplant
(ROCAS)"

2 Centro de Educacién Médica e Investigaciones Clinicas Norberto Quirno” CEMIC, Departamento de Medicina, Divisién de Enfermedades
Infecciosas, Buenos Aires, Argentina

b FUNDALEU, Departamento de Medicina, Divisién de Enfermedades Infecciosas, Buenos Aires, Argentina

¢ Hospital HIGA Gral. San Martin, Departamento de Medicina, Divisién de Enfermedades Infecciosas, La Plata, Argentina

4 Hospital HIGA Dr. Rodolfo Rossi, Departamento de Medicina, Divisién de Enfermedades Infecciosas La Plata, Argentina

€ Hospital Britdnico de Buenos Aires, Departamento de Medicina, Divisién de Enfermedades Infecciosas. Buenos Aires, Argentina

f Hospital Italiano de Buenos Aires, Departamento de Medicina, Divisién de Enfermedades Infecciosas, Buenos Aires, Argentina

8 Hospital Municipal de Oncologia Marie Curie, Departamento de Medicina, Divisién de Enfermedades Infecciosas, Buenos Aires,
Argentina

h Universidad de Buenos Aires, Instituto de Oncologia Angel H. Roffo, Departamento de Medicina, Divisién de Enfermedades Infecciosas,
Buenos Aires, Argentina

! Instituto Alexander Fleming, Divisién de Enfermedades Infecciosas, Departamento de Medicina, Buenos Aires, Argentina

ARTICLE INTFO ABSTRACT
Article history: Introduction: Multidrug-resistant gram-negative rods (MDR GNR) represent a growing threat
Received 21 July 2019 for patients with cancer. Our objective was to determine the characteristics of and risk
Accepted 24 November 2019 factors for MDR GNR bacteremia in patients with cancer and to develop a clinical score to
Available online 15 December 2019 predict MDR GNR bacteremia.

Material and Methods: Multicenter prospective study analyzing initial episodes of MDR GNR
Keywords: bacteremia. Risk factors were evaluated using a multiple logistic regression (forward-
Bacteremia stepwise selection) analysis including variables with a p <0.10 in univariate analysis.
Cancer Results: 394 episodes of GNR bacteremia were included, with 168 (42.6 %) being MDR GNR.
Multidrug-Resistant gram-negative Five variables were identified as independent risk factors: recent antibiotic use (OR=2.8,
rods 95 % CI 1.7-4.6, p=0.001), recent intensive care unit admission (OR=2.9, 95 % CI 1.1-7.8,

* Corresponding author at: Division of Infectious Diseases, Department of Medicine, CEMIC, Buenos Aires, Argentina. Av. Galvan 4102,
1431, Ciudad Auténoma de Buenos Aires.
E-mail address: alberto.carena390@gmail.com (A.A. Carena).
1 Other members of the ROCAS Group are listed in the Acknowledgements section.
https://doi.org/10.1016/j.bjid.2019.11.001
1413-8670/© 2019 Sociedade Brasileira de Infectologia. Published by Elsevier Espana, S.L.U. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).


https://doi.org/10.1016/j.bjid.2019.11.001
http://www.elsevier.com/locate/bjid
http://crossmark.crossref.org/dialog/?doi=10.1016/j.bjid.2019.11.001&domain=pdf
https://orcid.org/0000-0001-6459-5769
mailto:alberto.carena390@gmail.com
https://doi.org/10.1016/j.bjid.2019.11.001
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

BRAZ J INFECT DIS.2020;24(1):34-43 35

p=0.027), hospitalization > 7 days prior to the episode of bacteremia (OR=3.5, 95 % CI 2-6.2,
p=0.005), severe mucositis (OR=5.3, 95 % CI 1.8-15.6, p=0.002), and recent or previous col-
onization/infection with MDR GNR (OR=2.3, 95 % CI 1.2-4.3, p=0.028). Using a cut-off value
of two points, the score had a sensitivity of 66.07 % (95 % CI 58.4-73.2 %), a specificity of
77.8 % (95 % CI 71.4-82.7 %), a positive predictive value of 68 % (95 % CI 61.9-73.4 %), and
a negative predictive value of 75.9 % (95 % CI 71.6-79.7 %). The overall performance of the
score was satisfactory (AUROC 0.78; 95 % CI 0.73-0.82). In the cases with one or none of the
risk factors identified, the negative likelihood ratio was 0.18 and the post-test probability of
having MDR GNR was 11.68 %.

Conclusions: With the growing incidence of MDR GNR as etiologic agents of bacteremia in

cancer patients, the development of this score could be a potential tool for clinicians.
© 2019 Sociedade Brasileira de Infectologia. Published by Elsevier Espana, S.L.U. This is
an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).

Introduction

Bloodstream infections still represent one of the major com-
plications in patients with cancer’? and patients receiving a
hematopoietic stem cell transplant (HSCT).>* They are associ-
ated with prolonged hospitalization, higher healthcare costs,
and significant mortality.»*

The etiological spectrum of bacteria causing bacteremia
in this population has fluctuated with time. Initially,
Gram-negative rods (GNR) were the most frequent, then
it shifted to Gram-positive cocci (GPC), and in the last
years, there has been an alarming increase in Multidrug-
Resistant (MDR) organisms,"*” which are associated with
higher morbidity and mortality.>*” MDR GNR are a matter
of concern worldwide.n*%° This group is usually com-
prised by Enterobacteriaceae producing extended-spectrum
beta-lactamases (ESBL-E), carbapenemases (CPE) (especially
KPC) and Amp-C cephalosporinases; and also MDR non-
fermenters such as MDR Pseudomonas aeruginosa (MDR-PSA),
MDR Stenotrophomonas maltophilia (MDR-Steno) and MDR Acine-
tobacter baumannii (MDR-Acineto).>8°

Treatment options for MDR GNR are limited,””'° and in
patients with cancer and neutropenia, where the recom-
mended empirical treatment for fever in national'’ and
international’® guidelines is usually piperacillin/tazobactam
or cefepime, the presence of MDR-GNR bacteremia conveys
a higher frequency of inadequate treatments with higher
mortality. #1314

New molecular and microbiological methods for early
detection of MDR GNR are being studied, evaluated and used
in parts of the world,”'> but not in Argentina. Therefore, clin-
icians must choose the best antibiotic therapy on empirical
basis. Thus, the risk of inadequate empirical therapy should
be counterbalanced by unnecessary use of broad-spectrum
antibiotics, such as carbapenems. Identification of risk fac-
tors for MDR GNR bacteremia and the subsequent design of a
score to detect those patients that would potentially benefit
from broader spectrum antibiotics could be a useful tool for
clinicians.

Multiple studies have outlined the risk factors for MDR
GNR.*'6-18 However, no clinical score has been designed to
include both cancer patients with GNR bacteremia and local

data. Furthermore, different incidence, resistance patterns
and risk factors associated with MDR GNR have been reported
worldwide due to the current changes in epidemiology.®
As information on this topic is scarce in Argentina,’®?! we
decided to carry out this multicenter study to determine the
characteristics and risk factors for MDR GNR bacteremia in
patients with cancer or HSCT and to further design a clinical
score to predict MDR GNR bacteremia.

Materials and methods
Setting, patients and study design

Multicenter prospective study performed in 10 referral cen-
ters specialized in the assistance of oncological and transplant
patients in Argentina. Patient characteristics and the medical
treatment provided were similar in these centers. Our objec-
tive was to determine the characteristics of and risk factors for
MDR GNR bacteremia in patients with cancer and to develop
a clinical score to predict MDR GNR bacteremia.

All episodes of initial bacteremia (defined as the first
episode of bacteremia experienced during an admission)
caused by GNR in adults patients (> 18 years of age) man-
aged as inpatients from May 2014 to November 2016 were
included, in patients with: a) solid or hematological malig-
nancies treated with chemotherapy or biological agents (six
months prior to admission), or if they had been receiving
steroids (dose equal or higher to prednisone 20mg daily or
equivalent, for at least two weeks prior to admission); or b)
HSCT patients, either allogeneic (with graft versus host dis-
ease at any time or without this disease in the first two years)
or autologous (in the first year post-transplant). We excluded
from the analysis patients already enrolled in the study, those
with bacteremias who refused to participate in the study, and
patients receiving palliative care. Patients were identified at
the time of positive blood culture and then prospectively fol-
lowed. Data were obtained from medical records (electronic
and paper records depending on the center involved) and
direct patient care, with a double check made with microbi-
ological records from the laboratory. Clinical, microbiological,
treatment, and outcome variables were evaluated. An empir-
ical personalized antibiotic therapy was started based on the
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patient’s clinical and epidemiological features, and at the dis-
cretion of the attending physician. Patients were followed for
either 30 days after the episode (by direct patient care in
patients still hospitalized or by a phone call in patients dis-
charged) or until the patient’s death, if it happened before
(assessed by direct patient care in patients still hospitalized
or by a local healthcare database in each center).

Definitions

Neutropenia was defined as an absolute neutrophil count
< 500 cells/mm?3. High-risk febrile neutropenia was defined
according to clinical variables and a Multinational Associa-
tion for Supportive Care in Cancer (MASCC) score of < 21.2
The clinical source of infection was determined based on
the isolation of the bacteria in the suspected source and/or
the associated clinical signs and symptoms. Recent antibi-
otic use was defined as any antibiotic used 30 days before the
episode of bacteremia and for more than 48h. Recent inten-
sive care unit (ICU) admission was defined as an admission
within 14 days prior to the episode of bacteremia and for at
least 72 h. A central venous catheter was determined as a risk
factor when it had been in place for at least 72h before the
episode of bacteremia. Colonization or infection with an MDR
GNR was defined as previous when it happened within six
months before hospitalization, whereas colonization with an
MDR GNR was defined as recent when it was detected within
one week of the episode of bacteremia.

Bacteremia was classified as nosocomial, health-care-
associated, or community-acquired according to Friedman,
et al.?? Breakthrough bacteremia was defined as an episode
of continuous or new-onset bacteremia in a patient receiv-
ing appropriate antibiotics for the microorganism recovered
from blood cultures. The empirical antibiotic treatment (EAT)
was adequate provided that it consisted of one or more
antibiotics active in vitro against the isolated bacteria. In
the case of patients with ESBL-E, empirical therapy with
piperacillin/tazobactam or cefepime alone was considered
inadequate.?® Response to treatment on day 7 of therapy was
defined as absence of fever and hypotension, and clinical
improvement. Mortality was related to infection provided that
there was microbiological, histological, or clinical evidence of
active infection.

Microbiological studies

Bacteremia was defined as the isolation of a pathogenic bacte-
ria in at least one bottle of blood culture (BD BACTEC F Aerobic
and Anaerobic, analyzed with BACTEC FX BD, BacTALERT 3D
Biomerieux or BRITANIA depending on method available at
each center), for a minimum incubation period of five days.
In the case of GNR other than Enterobacteriaceae or Pseu-
domonas aeruginosa, two positive bottles were required in order
to be defined as a true bloodstream infection. MDR GNR were
defined as a GNRresistant to three or more of the following cat-
egories of antibiotics: carbapenems, piperacillin/tazobactam,
3 and 4™ generation cephalosporins, aztreonam, fluoro-
quinolones, or aminoglycosides.?»?> All S. maltophilia isolates
were considered MDR. Microbiological identification and sus-
ceptibility testing were done with manual biochemical and

microbiological methods, disk diffusion with halo compar-
ison, and using Etest, VITEK II Complex from Biomereux,
PHOENIX 100 BD, and MALDI-TOF (Microflox from Bruker),
according to the recommendations of the CLSI.?® Carbapen-
emase production was investigated in carbapenem-resistant
bacteria using the modified Hodge method, the Ertapenem
susceptibility test by disk diffusion and the Boronic Acid Disk
test for KPC, and the Imipenem-EDTA Double-Disk Synergy
Test to identify Metallo-B-lactamases. The presence of genes
coding for major carbapenemases (i.e. blaym, blanpm, blamvp,
blagpc and blapxa-4g) Was investigated by polymerase chain
reaction using specific primers for some isolates. Rectal swabs
to detect colonization with KPC, ESBL and MDR PSA were
routinely collected (once a week and in every pre-transplant
evaluation) in six of the 10 centers involved in the study using
chromogenic methods.

Statistical analysis

To compare the characteristics, treatments, and outcomes of
patients with MDR GNR and non-MDR GNR, the x? test, Fisher’s
exact test and Mann-Whitney U-test were used when indi-
cated. To identify the risk factors for MDR GNR that were
included as variables in the score, a multiple logistic regres-
sion model (forward-stepwise selection) was used. Variables
with a p<0.10 in univariate analysis were included in the
multivariate model. For multivariate analysis, variables with
a statistically significant association at p<0.05 were used to
develop the score. A tetrachoric correlation model was used
to evaluate collinearity. The calibration of the model was eval-
uated using the Hosmer-Lemeshow test, and the Nagelkerke
and Cox/Snell R2 were calculated. The predictive performance
of the model and the score was evaluated using sensitivity,
specificity, positive predictive value (PPV), negative predictive
value (NPV), and area under the ROC curve (AUROC), with
a value of 1.0 indicating perfect prediction. Post-test proba-
bility of the different values of the score to predict for MDR
GNR was further assessed, with a pre-test probability of 42
% (data obtained from previous local, non-published analy-
sis). Internal validation of the final model was assessed using
the bootstrap re-sampling technique. For all tests, a 95 % level
of statistical significance was used. All tests were two-tailed.
The analyses were performed with the SPSS and Stata 14.0
(Statacorp; USA) software packages.

Results

A total of 394 episodes of GNR bacteremia of 394 patients were
included; 245 patients (62.2 %) had hematological malignan-
cies (acute leukemia, 55.8 %, and lymphoma, 26.2 %, being
the most frequent), 77 (19.5 %) had solid tumors, and 72 (18.3
%) had undergone HSCT (52.8 % allogeneic). Thirty-six (9.1 %)
were previously colonized with MDR GNR (KPC, 47.2 %, and
ESBL, 33.3 %, being the most common), 31 (7.9 %) had a previ-
ous infection with MDR GNR (mainly bacteremia and urinary
tract infection), and 35 (8.9 %) were colonized with an MDR
GNR during the week of the bacteremia episode (ESBL and KPC
were the most common). Of the total cohort, 73 (18.5 %) had a
recent or previous colonization/infection with an MDR GNR.
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Other*
OXA producing GNR

8(4.8%) MDR-Steno

17 (10.1%) MDR-Acineto

20 (11.9%) MDR-PSA

KPC producing

32 (19%)

Enterobacteriaceae

ESBL producin
80 (47.6%) producing

Enterobacteriaceae

Fig. 1 - MDR GNR isolated (n=168). Other*:
Enterobacteriaceae producing Amp-C cephalosporinases 3
(1.8 %), MDR Burkholderia cepacea 1 (0.6 %), MDR Aeromonas
1 (0.6 %).

One hundred and seventy-nine (45.4 %) patients had
recently received antibiotics, piperacillin/tazobactam (47.5 %)
and carbapenems (40.8 %) were the most common, and 277
(70.3 %) had neutropenia, 91.7 % classified as high-risk, with
a median duration of 13 days. In 287 (72.8 %) a clinical source
of infection was identified, 38.3 % abdominal and 18.1 % cen-
tral venous catheter; and 66 % were classified as nosocomial
infections.

The microbiological characteristics of the isolated GNR are
described in Appendix A (Fig. Al). A total of 168 (42.6 %) GNR
were classified as MDR GNR, with ESBL-E and CPE (KPC) being
the most frequent (Fig. 1). The main differences between the
MDR GNR isolated are highlighted in Appendix A (Table A1).
Thirty-six episodes (9.1 %) had polymicrobial bacteremia. No
outbreaks due to MDR GNR were observed during the study
period.

Differences between non-MDR GNR (226, 57.4 %) and MDR
GNR (168, 42.6 %) are detailed in Table 1.

In multivariate analysis (Table 2) five risk factors for MDR
GNR remained independently associated: recent antibiotic use
(OR=2.8, 95 % CI 1.7-4.6, p=0.001), recent intensive care unit
admission (OR=2.9, 95 % CI 1.1-7.8, p=0.027), hospitalization >
7 days prior to the episode of bacteremia (OR=3.5, 95 % CI 2-6.2,
p=0.005), severe mucositis (OR=5.3, 95 % CI 1.8-15.6, p=0.002),
and recent or previous colonization/infection with MDR GNR
(OR=2.3, 95 % CI 1.2-4.3, p=0.028).

To predict MDR GNR bacteremia, a score was developed
using the five variables identified in multivariate analysis, and
the presence of each variable was assigned one point. Table 3
shows sensitivity, specificity, likelihood ratios (LR) and post-
test probability of MDR GNR bacteremia for each cut-off point
of the score. The number of episodes with the different cut-off
points of the score is displayed in Table A2 in Appendix A. No
collinearity was observed between these variables (Table A3
in Appendix A). Using a cut-off value of two points, the score
had a sensitivity of 66.07 % (95 % CI 58.4-73.2 %), a specificity
of 77.8 % (95 % CI1 71.4-82.7 %), a PPV of 68 % (95 % CI 61.9-73.4
%), and a NPV of 75.9 % (95 % CI 71.6-79.7 %). Internal valida-
tion was performed using the bootstrap resampling technique
(1000 samples). We calculated the possible deviation of the f2-
coefficients (bias), with their respective confidence intervals,
and the results were compared both in calibration and dis-
crimination, finding a very high similarity between them. The
overall performance of the score was satisfactory (AUROC 0.78;
95 % C1 0.73-0.82). Compared with episodes of bacteremia with
one or none of the risk factors, those with two or more had an
OR for MDR GNR bacteremia of 6.68 (95 % CI 4.3-10.4). In the
cases when one or none of the risk factors was identified, the
negative likelihood ratio was 0.18 and the post-test probability
of having MDR GNR was 11.68 %.

Monotherapy was the empirical therapy most fre-
quently used (267, 67.8 %), mainly consisting of
piperacillin/tazobactam (49.4 %) and carbapenems (37.1
%). On the other hand, combined treatment was used in 127
(32.2 %) cases, with carbapenems plus colistin being the most
common combination. The EAT was adequate in 75.4 % of
the cases. Seven- and 30-day mortality was 17 % and 23.9 %,
respectively, related to infection in more than 80 % of the
cases. Marked differences were observed in treatment and
outcomes between the two groups. Carbapenems (35.4 versus
61.9 %, p=0.0001) and colistin (11.9 versus 31.5 %, p=0.0001)
were more frequently used in the MDR GNR group, with worse
outcomes in this group regarding breakthrough bacteremia
(4 versus 14.3 %, p=0.0001), clinical response (75.2 versus
54.2 %, p=0.0001), and 30-day mortality (15.9 versus 34.5 %,
p=0.0001).

Discussion

This prospective multicenter study of bacteremia in both can-
cer and HSCT patients was carried out in Argentina to help
understand the characteristics of GNR bacteremia in this pop-
ulation. It further shows the high frequency of MDR GNR as
etiological agents and its association with worse outcomes.
The possibility that a bacteremia will be caused by an MDR
GNR depends on the clinical and microbiological characteris-
tics herein described. With these variables, a clinical score is
proposed which may help clinicians treating these patients
to decide which antibiotics should be used in the empirical
treatment of bacteremia.

The sample analyzed in this study had some unique
features, since it only included initial bacteremia mainly
observed in patients with hematological malignancies (62.2
%) and mostly classified as nosocomial (66 %). The signifi-
cant increase in the proportion of GNR as etiological agents
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Table 1 - Characteristics of the cohort and differences between patients with non-MDR GNR and MDR GNR (n =394).

Total cohort Non MDR GNR MDR GNR
Variable n=394 n=226 n=168 P
n (%) n (%) n (%)
Age (years) (median, P25-75) 52 (34-63) 55 (36-65) 46 (31-60) 0.001
Male gender 229 (58.1) 123 (54.4) 106 (63.1) 0.084
Inclusion criteria:
Hematological malignancy 245 (62.2) 130 (57.5) 115 (68.5) 0.027
Solid malignancy 77 (19.5) 61 (27) 16 (9.5) 0.0001
Hematopoietic Stem Cell Transplant 72 (18.3) 35 (15.5) 37 (22) 0.097
Stage of underlying cancer:

Recently diagnosed 140 (35.5) 67 (29.6) 73 (43.5) 0.005
Complete remission 67 (17) 34 (15) 33 (19.6) 0.23
Recent chemotherapy (1 month prior to bacteremia) 275 (69.8) 168 (74.3) 107 (63.7) 0.023
Receiving steroids during bacteremia 128 (32.5) 67 (29.6) 61 (36.3) 0.162
Recent hospitalization (1 month prior to bacteremia) 208 (52.8) 106 (46.9) 102 (60.7) 0.007
Recent antibiotic use 179 (45.4) 73 (32.3) 106 (63.1) 0.0001
Fluoroquinolone prophylaxis 83 (21.1) 36 (15.9) 47 (28) 0.004
Recent Intensive Care Unit admission 30 (7.6) 8 (3.5) 22 (13.1) 0.0001
Central venous catheter in place 233 (59.1) 116 (51.3) 117 (69.6) 0.0001
Hospitalization (days) until bacteremia (median, P25-P75) (n=392) 9 (0-16) 1(0-13) 13 (8-21) 0.0001
>7-days of hospitalization prior to bacteremia (n=392) 209 (53.3) 83(36.7) 126 (75) 0.0001
Previous colonization or infection with MDR GNR 56 (14.2) 20 (8.8) 36 (21.4) 0.0001
Recent colonization with MDR GNR 35 (8.9) 12 (5.3) 23(13.7) 0.004
Recent or previous colonization/infection with MDR GNR 73 (18.5) 27 (11.9) 46 (27.4) 0.0001

Apache II score the day of bacteremia (median, P25-P75) 14 (10-18) 14 (10-19) 13 (9-18) 0.41
PITT score the day of bacteremia (median, P25-P75) 0 (0-2) 0 (0-2) 0 (0-3) 0.9
Neutropenia 277 (70.3) 138 (61.1) 139 (82.7) 0.0001
Profound neutropenia (< 100 cells/mm?3) 241 (61.2) 112 (49.6) 129 (76.8) 0.0001
Graft vs Host Disease (n=72) 8(11.1 %) 2(5.7) 6 (16.2) 0.262
Bacteremia with a clinical source 287 (72.8) 167 (73.9) 120 (71.4) 0.586
Clinical source: (n=287)
Abdominal 110 (38.3) 69 (41.3) 41 (34.2) 0.219
Central venous catheter 52 (18.1) 25 (15) 27 (22.5) 0.102
Urinary 39 (13.6) 28 (16.8) 11 (9.2) 0.064
Respiratory 32 (11.1) 20 (12) 12 (10) 0.6
Severe mucositis 23 (8) 6 (3.6) 17 (14.2) 0.001
Nosocomial infection 260 (66.6) 113 (50) 147 (87.5) 0.0001
Community-acquired infection 45 (11.4) 41 (18.1) 4(2.4) 0.0001
Combined empirical antibiotic treatment (EAT) 127 (32.2) 64 (28.3) 63 (37.5) 0.054
Adequate EAT 297 (75.4) 205 (90.7) 92 (54.8) 0.0001
Intensive care unit admission required 97 (24.6) 43 (19) 54 (32.1) 0.003
7-day mortality 67 (17) 27 (11.9) 40 (23.8) 0.002
30-day mortality 94 (23.9) 36 (15.9) 58 (34.5) 0.0001

of bacteremia in this population has been largely reported.’’
In our study GNR bacteremia accounted for 66 % of the total
cohort of bacteremia of cancer patients in our national reg-
istry (data not published), which were included in the final
analysis. A striking rise has been observed in MDR GNR as eti-
ological agents of bacteremia in cancer patients.*”-*?> The rate
of antimicrobial resistance reported in this study is similar to
that described in countries with endemic MDR GNR (specially
CPE).4’5’27

In the analysis of the different groups of MDR GNR, some
studies found a significant increase in the frequency of ESBL-
E, particularly E. coli and Klebsiella spp, ranging from 12.6 %8
to even 48.3 %.?° In our cohort, ESBL-E proved to be the most
frequent MDR GNR, with a 47.6 % frequency. CPE bacteremia
has become a matter of concern in cancer patients, with Kleb-
siella pneumoniae and E. coli’*° being the most frequent. In our
cohort, these microorganisms were the second most common
group of MDR GNR (19 %), with a frequency lower than that

reported in the literature.?>3! In our study, non-fermenting
GNR, such as MDR-PSA, MDR-Acineto and MDR-Steno were
the third most frequent group (with 11.9 %, 10.1 % and 4.8 %,
respectively), frequencies similar to what has been described
elsewhere.»%1°

In our region, few data on cancer patients have been
reported.?%?! Surveillance studies conducted in the general
population show a rising frequency of MDR GNR in our
country. According to the SENTRY antimicrobial surveillance
program,* in Argentina 18.1 % of E. coli and 60.4 % of Klebsiella
spp. isolates produce ESBL, and 8.2 % of Klebsiella spp. and 53.8
% of P. aeruginosa are meropenem-nonsusceptible. According
to the RAM WHONET-Argentina,>® CPE are found in more than
250 hospitals in our country. A recent multinational observa-
tional study was conducted in seven Latin American countries
including Argentina.3* Of 255 bloodstream infections, 21 %
were caused by CPE producing Enterobacteriaceae, which were
mostly KPC (83 %).
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Table 2 — Multivariate analysis of the risk factors for MDR GNR bacteremia.

Risk factor

NON-ADJUSTED OR ADJUSTED OR

OR (95 % CI) OR (95 % CI) p-value
Age (years) 0.98 (0.97-0.99)
Male gender 1.43 (0.95-2.2)
Hematological malignancy 1.6 (1.05-2.4)
Solid malignancy 0.29 (0.16-0.5)
Hematopoietic Stem Cell Transplant 1.5 (0.9-2.6)
Recently diagnosed underlying cancer 1.8 (1.2-2.8)
Recent chemotherapy 0.6 (0.4-0.9)
Recent hospitalization 1.75 (1.2-2.6)
Recent antibiotic use 3.6 (2.4-5.4) 2.8 (1.7-4.6) 0.001
Fluoroquinolone prophylaxis 2(1.3-3.3)
Recent Intensive Care Unit admission 4.1 (1.8-9.5) 2.9 (1.1-7.8) 0.027
Central venous catheter in place 2.18 (1.4-3.3)
>7-day hospitalization prior to bacteremia 5.17 (3.3-8) 3.5(2-6.2) 0.005
Neutropenia 3(1.94.9)
Urinary source as clinical source 0.5 (0.24-1)
Severe mucositis as clinical source 4.1 (1.6-10.7) 5.3 (1.8-15.6) 0.002
Recent or previous colonization/infection with MDR GNR 2.8 (1.64.7) 2.3 (1.2-4.3) 0.028

Hosmer-Lemeshow test value was p=0.72. Nagelkerke and Cox/Snell R2 were 0.36 and 0.27, respectively.

Table 3 - Sensitivity, specificity and post-test probability of the different cut-off points of the score.

Points of the score Sensitivity Specificity +LR -LR Positive post-test Negative post-test
probability probability

> 0 risk factor 100.00 % 0.00 % 1 42.00 %

> 1 risk factor 92.86 % 39.11 % 1.525 0.1826 52.48 % 11.68 %

> 2 risk factors 66.07 % 77.78 % 2.9732 0.4362 68.28 % 24 %

> 3 risk factors 25.60 % 96.44 % 7.1987 0.7715 83.90 % 35.84 %

> 4 risk factors 4.17 % 100.00 % 0.9583 40.97 %

> 4 risk factors 100.00 % 1 42.00 %

The variables herein described as risk factors for MDR GNR
have been previously reported in other studies.'®3>3¢ That is
the case of fecal colonization with MDR GNR. In arecent Italian
multicenter study in SCT patients,*® colonization with resis-
tant GNR was associated with an increased rate of infection by
the same pathogen, especially carbapenem-resistant Klebsiella
and MDR PSA. In other report CPE fecal colonization was
subsequently followed by bacteremia in 45 % of neutropenic
patients. This association between fecal colonization and sub-
sequent bacteremia has also been documented for several
MDR GNR, such as ESBL-E, MDR PSA and MDR Steno.”'%% Our
study has shown that colonization or previous infection with
MDR GNR is a risk factor for MDR GNR bacteremia. However, it
is worth mentioning that in some participating centers rectal
swabs were collected heterogeneously. This was so given the
different policies in each center and the current evidence that
does not recommend universal MDR colonization screening in
a non-outbreak settings.>3’

Recent antibiotic exposure before the episode of bac-
teremia has also been described as a risk factor for MDR GNR
in multiple studies,*?®3® with third and fourth generation
cephalosporins, fluoroquinolones and carbapenems being the
most implicated agents.?'82835

Further, recent and prolonged hospitalization has been
largely reported as a risk factor for MDR GNR, mainly through
horizontal transmission and secondary to exposure to noso-
comial bacteria and antibiotic use. That is also the case for
recent hospitalization in an intensive care unit.*%17,18,3538

The presence of severe mucositis has been associated with
MDR GNR bacteremia, secondary to the presence of lesions
and ulcerations in the gastrointestinal mucosal barrier.* It
has been further suggested that in HSCT patients, severe
mucositis represents the most important risk factor for
bacteremia.>®

This study describes a clinical score to predict the risk for
MDR GNR bacteremia in patients with cancer and HSCT. This
score consists of five (above mentioned) variables graded one
point each. Using a cut-off value of two points, the score has
a moderate sensitivity (66.07 %), a moderate to high speci-
ficity (77.8 %), and moderate PPV and NPV (68 % and 75.9 %,
respectively). Interestingly, these results have been obtained
in alocal setting of high MDR GNR prevalence. Thus, in regions
with a lower prevalence of MDR GNR, this score may have a
higher NPV, and it would be more useful to rule out MDR GNR
bacteremia. Likewise, as described in Table 3, in the cases with
one or none of the proposed risk factors in an episode of bac-
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teremia, the negative LR is 0.18 and the post-test probability
of having an MDR GNR would be 11.68 %.

Similar scores have been proposed to evaluate this prob-
lem. Thus, a prospective study carried out in Italy'’ with
patients colonized with KPC showed that previous rectal colo-
nization, previous intensive care unit stay, invasive abdominal
procedures, and recent chemotherapy or radiotherapy were
associated with KPC bacteremia, thus proposing a high NPV
score. A study conducted in the United States® proposed a
decision-tree to predict the probability of ESBL producing GNR
bacteremia. Predicting variables were previous infection or
colonization with ESBL GNR, having a central venous catheter,
age > 43 years old, recent hospitalization, and previous antibi-
otic treatment. This model had an elevated PPV and NPV. A
more recent study'® showed a clinical risk score for ESBL-E
bacteremia in hospitalized patients, with a high NPV. Unlike
ours, these three studies evaluated all hospitalized patients,
not only cancer patients. However, around 35 %, 40 % and 20
% had an underlying malignancy, respectively.

Among patients with hematological malignancies, a ret-
rospective study carried out in France'® evaluated the risk
factors for cefepime resistance. Recent hospitalization, pre-
vious use of antibiotics and acute lymphoblastic leukemia
proved to be associated with infections with cefepime resis-
tant bacteria, thus proposing a score with these three
variables. However, they included GNR and GPC resistant to
cefepime. Furthermore, as France has a low prevalence of MDR
GNR, its results cannot be easily extrapolated to our local epi-
demiology.

In our cohort, MDR GNR bacteremia was associated with
less adequate EAT, despite the use of more carbapenems
and colistin. Consequently, all outcomes, such as break-
through bacteremia, 7- and 30-day mortality, were worse in
the MDR GNR group. These findings have been previously
described.!?1428,:40 Thus, for an adequate EAT, risk factors for
MDR GNR should be identified.

The strengths of our study rely on its being the first
prospective, multicenter study carried out in Argentina, where
a large number of bacteremia episodes have been enrolled,
and scarce local information is available. Risk factors were
identified, and a risk score was proposed. However, Argentina
currently has a high local prevalence of MDR GNR, which
will probably continue to rise. Therefore, the score could not
be applicable to areas with different epidemiology. Notwith-
standing that, in regions with a lower MDR GNR prevalence,
it could be useful to rule out MDR GNR bacteremia, using a
good LR and NPV. Because the MDR GNR analyzed are a hetero-
geneous group and consequently, the target antibiotics may
differ depending on the bacteria isolated, in patients without
these risk factors piperacillin/tazobactam or cefepime may
be used safely. In the cases with a high risk for MDR GNR,
we strongly consider prior MDR GNR colonization to select
the appropriate empirical agent. We usually suggest to start
empirically with a carbapenem in this scenario, especially
when there is hemodynamic instability, due to the risk for
ESBL,”® and in patients that are colonized with KPC or MDR
PAE we usually favor the use of ceftazidime-avibactam*! or
ceftolozane-tazobactam,*” respectively, instead of using other
nephrotoxic agents such as amikacin or colistin. We also
understand that several other models have been developed

to predict for ESBL-E,'® KPC" or even MDR PAE bacteremia,*?
and these can also prove to be useful tools in these high-risk
patients. We also acknowledge that the population analyzed
is heterogeneous in terms of cancer type and the presence of
neutropenia. However, we intended to group these patients to
explore these variables as risk factors for MDR-GNR, knowing
that bloodstream infections in cancer patients are heteroge-
neous and may present in patients with even a minor degree
of immunosuppression. As far as score variables, the data on
previous colonization with MDR GNR may be underestimated
because rectal swabs were collected heterogeneously (only
done in 60 % of the participating institutions), not performed
in 129 patients (32.7 %). Finally, in order to clearly estimate the
utility of this score in the clinical practice, it must be validated
in a prospective cohort. Therefore, we are currently enrolling
patients in the National Registry of Bacteremia in Cancer and
HSCT patients.

Conclusion

As a consequence of the rise in antimicrobial resistance, treat-
ment of GNR bacteremia in cancer patients is a challenge.
Multiple approaches must be made to minimize the impact
of MDR GNR infections on cancer patients. Moreover, patient
stratification using the proposed score once a patient has a
GNR bacteremia could be a potential tool for clinicians, which
would require prospective validation.
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Appendix A.

Table A1l - Characteristics of episodes caused by the most frequent MDR GNR (n = 168).

Variable ESBL-E CPE KPC MDR-PSA MDR-Acineto MDR-Steno OXA GNR
n=280 n=32 n=20 n=17 n=8 n=6

Age (years) (median, P25-75) 44 (32-62) 48 (28-64) 53 (38-61) 45 (22-54) 30 (19-43) 60 (31-61)

Hematological malignancy 56 (70) 27 (84.4) 12 (60) 9 (52.9) 5 (62.5) 3 (50)

Solid malignancy 11 (13.8) 2 (6.3) 0 1(5.9) 0 1(16.7)

HSCT 13 (16.3) 3(9.4) 8 (40) 7 (41.2) 3(37.5) 2(33.3)

Recent antibiotic use 39 (48.8) 24 (75) 16 (80) 15 (88.2) 6 (75) 3 (50)

Recent Intensive Care Unit 5(6.3) 7 (21.9) 3 (15) 4 (23.5) 2 (25) 0

admission

>7-day hospitalization prior to 60 (75) 25 (78.1) 16 (80) 12 (70.6) 5 (62.5) 44 (66.7)

bacteremia

Previous colonization or infection 14 (17.5) 7 (21.9) 7 (35) 5(29.4) 1(12.5) 1(16.7)

with MDR GNR

Apache II score day of bacteremia 12 (9-16) 16 (11-19) 17 (12-24) 18 (6-21) 11 (7-15) 8 (7-11)

(median, P25-P75)

PITT score day of bacteremia 0(0-2) 2 (0-3) 1(0-3) 3 (1-6) 1(0-4) 1(0-1)

(median, P25-P75)

Neutropenia 68 (85) 28 (87.5) 17 (85) 12 (70.6 6 (75) 4 (66.7)

Bacteremia with a clinical source 70 (87.5) 13 (40.6) 14 (70) 10 (58.8 5 (62.5) 5(83.3)

Abdominal source (n=120) 28 (40) 4 (30.8) 3(21.4) 2 (20) 1 (20) 2 (40)

Central venous catheter source 13 (18.6) 4 (30.8) 3(21.4) 2 (20) 2 (40) 1 (20)

(n=120)

Severe mucositis source (n=120) 12 (17.1) 2 (15.4) 0 2 (20) 1(20) 0

Piperacillin/tazobactam used as 41 (51.3) 2 (6.3) 5 (25) 2 (11.8) 1(12.5) 3 (50)

empirical treatment

Meropenem used as empirical 37 (46.3) 28 (87.5) 13 (65) 14 (82.4) 4 (50) 3 (50)

treatment

Colistin used as empirical 12 (15) 13 (40.6) 10 (50) 10 (58.8) 4 (50) 3 (50)

treatment

Combined empirical antibiotic 17 (21.3) 16 (50) 11 (55) 10 (58.8) 4 (50) 3 (50)

treatment (EAT)

Adequate EAT 46 (57.5 13 (40.6) 11 (55) 12 (70.6) 4 (50) 2(33.3)

Intensive care unit admission 14 (17.5) 19 (59.4) 10 (50) 9 (52.9) 1(12.5) 0

required

Breakthrough bacteremia 4 (5) 7 (21.9) 5 (25) 6 (35.3) 2 (25) 0

7-day mortality 5(6.3) 15 (46.9) 9 (45) 10 (58.8) 0 1(16.7)

30-day mortality 13 (16.3) 20 (62.5) 12 (60) 11 (64.7) 0 2(33.3)
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Table A2 - Number of episodes using different cut-off points of the score.

Points of the score MDR GNR Non MDR GNR
0 risk factor 12 88

1 risk factor 45 87

2 risk factors 68 42

3 risk factors 36 8

4 risk factors 7 0

Table A3 - Tetrachoric correlation of the variables included in the score.

MDR GNR > 7-day hos- Recent Recent or previous Recent Intensive Severe
pitalization antibiotic use colonization or infection Care admission Mucositis

MDR GNR 1

>7-day 0.3793 1

hospitalization

Recent antibiotic use 0.3059 0.1843 1

Recent or previous 0.1957 0.0703 0.1963 1

colonization or

infection

Recent Intensive 0.1782 0.0784 0.1801 0.1337 1

Care admission

Severe Mucositis 0.1574 0.1258 —0.0967 —0.0912 —0.0307 1
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Pseudomonas PP European Bone Marrow Transplantation Group. Clin Infect
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cancer: current epidemiology and clinical impact. Curr Opin
Infect Dis. 2014;27:200-10.

7. Gustinetti G, Mikulska M. Bloodstream infections in
neutropenic cancer patients: a practical update. Virulence.
2016;7:280-97.

. Bodro M, Gudiol C, Garcia-Vidal C, et al. Epidemiology,
antibiotic therapy and outcomes of bacteraemia caused by
drug-resistant ESKAPE pathogens in cancer patients. Support
Care Cancer. 2014;22:603-10.

9. Baker TM, Satlin MJ. The growing threat of

multidrug-resistant Gram negative infections in patients with

hematologic malignancies. Leuk Lymphoma. 2016;57:2245-58.

Boucher HW, Talbot GH, Bradley JS, et al. Bad bugs, no drugs:

no ESKAPE! An update from the Infectious Diseases Society of

America. Clin Infect Dis. 2009;48:1-12.

11. Consenso de la Sociedad Argentina de Infectologia.
Guidelines for diagnosis, treatment and prevention of
infections in cancer patients 2013. Rev Argent Microbiol.
2014,46:7-144.

12. Freifeld AG, Bow EJ, Sepkowitz KA, et al. Infectious Diseases

Society of America: 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.

Bow EJ. There should be no ESKAPE for febrile neutropenic

cancer patients: the dearth of effective antibacterial drugs

Klebsiella

Escherichia
pneumoniae 8

coli

Fig. A1 - Microbiological characteristics of the episodes
(n=394).. 10.

REFERENCES

1. Montassier E, Batard E, Gastinne T, Potel G, de La Cochetiére
MEF. Recent changes in bacteremia in patients with cancer: a
systematic review of epidemiology and antibiotic resistance.

Eur J Clin Microbiol Infect Dis. 2013;32:841-50.

2. Trecarichi EM, Tumbarello M, Spanu T, et al. Incidence and 13.
clinical impact of extended-spectrum-beta-lactamase (ESBL)
production and fluoroquinolone resistance in bloodstream threatens anticancer efficacy. ] Antimicrob Chemother.
infections caused by Escherichia coli in patients with 2013;68:492-5.
hematological malignancies. J Infect. 2009;58:299-307. 14. Gutiérrez-Gutiérrez B, Salamanca E, de Cueto M, et al. Effect

3. Collin BA, Leather HL, Wingard JR, Ramphal R. Evolution, of appropriate combination therapy on mortality of patients
incidence, and susceptibility of bacterial bloodstream isolates with bloodstream infections due to

from 519 bone marrow transplant patients. Clin Infect Dis.
2001;33:947-53.

4. Averbuch D, Tridello G, Hoek J, et al. Antimicrobial Resistance
in Gram-Negative Rods Causing Bacteremia in Hematopoietic

15.

carbapenemase-producing Enterobacteriaceae (INCREMENT):
a retrospective cohort study. Lancet Infect Dis. 2017;17:726-34.
Banerjee R, Teng CB, Cunningham SA, et al. Randomized Trial
of Rapid Multiplex Polymerase Chain Reaction-Based Blood


http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0075

BRAZ J INFECT DIS.2020;24(1):34-43

43

16.

17.

18.

19.

20

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Culture Identification and Susceptibility Testing. Clin Infect
Dis. 2015;61:1071-80.

Augustine MR, Testerman TL, Justo JA, et al. Clinical Risk
Score for Prediction of Extended-Spectrum
B-Lactamase-Producing Enterobacteriaceae in Bloodstream
Isolates. Infect Control Hosp Epidemiol. 2017;38:266-72.
Giannella M, Trecarichi EM, De Rosa FG, et al. Risk factors for
carbapenem-resistant Klebsiella pneumoniae bloodstream
infection among rectal carriers: a prospective observational
multicentre study. Clin Microbiol Infect. 2014;20:1357-62.

El Maaroufi H, Goubard A, Redjoul R, et al. Risk Factors and
Scoring System for Predicting Bacterial Resistance to
Cefepime as Used Empirically in Haematology Wards. Biomed
Res Int. 2015;2015:945769.

Mikulska M, Viscoli C, Orasch C, et al. Aetiology and
resistance in bacteraemias among adult and paediatric
haematology and cancer patients. ] Infect. 2014;68:321-31.

. Esposto A, Aguilera K, Lizaso D, et al. Bacteriemias por bacilos

Gram negativos multirresistentes en neutropénicos febriles
con enfermedades hematolégicas. Actual SIDA Infectol.
2013;21:73-83.

Cheguirian ML, Carvajal LR, Ledesma EM, et al. Prevalence
and antimicrobial susceptibility patterns of microorganisms
causing bacteremia and fungemia in pediatric oncology
patients. Rev Argent Microbiol. 2008;40:111-5.

Friedman ND, Kaye KS, Stout JE, et al. Health care-associated
bloodstream infections in adults: a reason to change the
accepted definitions of community-acquired bacteremia. Ann
Intern Med. 2002;137:791-7.

Harris PNA, Tambyah PA, Lye DC, et al. Effect of
Piperacillin-Tazobactam vs Meropenem on 30-Day Mortality
for Patients With E coli or Klebsiella pneumoniae
Bloodstream Infection and Ceftriaxone Resistance: A
Randomized Clinical Trial. JAMA. 2018;320:984-94.
Magiorakos AP, Srinivasan A, Carey RB, et al.
Multidrug-resistant, extensively drug-resistant and
pandrug-resistant bacteria: an international expert proposal
for interim standard definitions for acquired resistance. Clin
Microbiol Infect. 2012;18:268-81.

Perez F, Adachi J, Bonomo RA. Antibiotic-resistant
gram-negative bacterial infections in patients with cancer.
Clin Infect Dis. 2014;59:5335-9.

Clinical and Laboratory Standards Institute. Performance
Standards for Antimicrobial Susceptibility Testing:
Twenty-Sixth Informational Supplement M100-S26. Wayne,
PA, USA: CLSI; 2016.

van Duin D, Doi Y. The global epidemiology of
carbapenemase-producing Enterobacteriaceae. Virulence.
2017;8:460-9.

Gudiol C, Calatayud L, Garcia-Vidal C, et al. Bacteraemia due
to extended-spectrum beta-lactamase-producing
Escherichia coli (ESBL-EC) in cancer patients: clinical features,
risk factors, molecular epidemiology and outcome. ]
Antimicrob Chemother. 2010;65:333-41.

Chong Y, Yakushiji H, Ito Y, Kamimura T. Clinical impact of
fluoroquinolone prophylaxis in neutropenic patients with
hematological malignancies. Int J Infect Dis. 2011;15:277-81.
Girmenia C, Rossolini GM, Piciocchi A, et al. Infections by
carbapenem-resistant Klebsiella pneumoniae in SCT

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

recipients: a nationwide retrospective survey from Italy. Bone
Marrow Transplant. 2015;50:282-8.

Pagano L, Caira M, Trecarichi EM, et al.
Carbapenemase-producing Klebsiella pneumoniae and
hematologic malignancies. Emerg Infect Dis. 2014;20:1235-6.
Gales AC, Castanheira M, Jones RN, Sader HS. Antimicrobial
resistance among Gram-negative bacilli isolated from Latin
America: results from SENTRY Antimicrobial Surveillance
Program (Latin America, 2008-2010). Diagn Microbiol Infect
Dis. 2012;73:354-60.

Organizacién Panamericana de Salud. Informe anual de la
Red Latinoamericana de Vigilancia de la Resistencia a los
Antibiéticos, 2010. Washington, DC, USA: OPS; 2013 [accessed
20 July 2018] http://www.paho.org/hg/index.php?option=com_
docmané&task=doc_view&gid=24101&Itemid=270&lang=en
Villegas MV, Pallares CJ, Escandén-Vargas K, et al.
Characterization and Clinical Impact of Bloodstream Infection
Caused by Carbapenemase-Producing Enterobacteriaceae in
Seven Latin American Countries. PLoS One. 2016;11:e0154092.
Goodman KE, Lessler ], Cosgrove SE, et al. Antibacterial
Resistance Leadership Group. A Clinical Decision Tree to
Predict Whether a Bacteremic Patient Is Infected with an
Extended-Spectrum B-Lactamase-Producing Organism. Clin
Infect Dis. 2016;63:896-903.

Girmenia C, Bertaina A, Piciocchi A, et al. Incidence, Risk
Factors and Outcome of Pre-engraftment Gram-Negative
Bacteremia After Allogeneic and Autologous Hematopoietic
Stem Cell Transplantation: An Italian Prospective Multicenter
Survey. Clin Infect Dis. 2017;65:1884-96.

Nesher L, Rolston KV, Shah DP, et al. Fecal colonization and
infection with Pseudomonas aeruginosa in recipients of
allogeneic hematopoietic stem cell transplantation. Transpl
Infect Dis. 2015;17:33-8.

Satlin MJ, Calfee DP, Chen L, et al. Emergence of
carbapenem-resistant Enterobacteriaceae as causes of
bloodstream infections in patients with hematologic
malignancies. Leuk Lymphoma. 2013;54:799-806.

Herbers AH, de Haan AF, van der Velden WJ, Donnelly JP,
Blijlevens NM. Mucositis not neutropenia determines
bacteremia among hematopoietic stem cell transplant
recipients. Transpl Infect Dis. 2014;16:279-85.

Andria N, Henig O, Kotler O, et al. Mortality burden related to
infection with carbapenem-resistant Gram-negative bacteria
among haematological cancer patients: a retrospective cohort
study. ] Antimicrob Chemother. 2015;70:3146-53.

van Duin D, Lok J], Earley M, et al. Colistin Versus
Ceftazidime-Avibactam in the Treatment of Infections Due to
Carbapenem-Resistant Enterobacteriaceae. Clin Infect Dis.
2018;66:163-71.

Fernandez-Cruz A, Alba N, Semiglia-Chong MA, et al. A
Case-Control Study of Real-Life Experience with
Ceftolozane-Tazobactam in Patients with Hematologic
Malignancy and Pseudomonas aeruginosa Infection.
Antimicrob Agents Chemother. 2019;63:e02340-18.

Tartof SY, Kuntz JL, Chen LH, et al. Development and
Assessment of Risk Scores for Carbapenem and Extensive
B-Lactam Resistance Among Adult Hospitalized Patients With
Pseudomonas aeruginosa Infection. JAMA Netw Open.
2018;1:e183927.


http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0100
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0100
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0100
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0100
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0100
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0100
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0100
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0100
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0100
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0100
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0100
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0100
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0100
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0100
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0100
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0100
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0100
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0100
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0100
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0100
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0100
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0100
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0100
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0100
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0100
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0100
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0100
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0100
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0100
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0100
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0100
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0100
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0100
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0100
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0100
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0100
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0100
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0100
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0100
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0105
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0110
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0115
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0120
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0125
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0125
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0125
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0125
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0125
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0125
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0125
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0125
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0125
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0125
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0125
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0125
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0125
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0125
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0125
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0125
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0125
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0125
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0125
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0125
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0125
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0125
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0125
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0125
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0125
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0125
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0125
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0125
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0125
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0125
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0125
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0125
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0130
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0130
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0130
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0130
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0130
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0130
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0130
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0130
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0130
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0130
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0130
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0130
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0130
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0130
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0130
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0130
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0130
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0130
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0130
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0130
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0130
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0130
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0130
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0130
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0130
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0130
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0130
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0130
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0130
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0130
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0130
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0130
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0130
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0130
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0130
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0130
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0135
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0135
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0135
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0135
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0135
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0135
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0135
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0135
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0135
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0135
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0135
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0135
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0135
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0135
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0135
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0135
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0135
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0135
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0135
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0135
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0135
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0135
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0135
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0135
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0135
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0140
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0145
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0145
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0145
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0145
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0145
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0145
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0145
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0145
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0145
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0145
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0145
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0145
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0145
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0145
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0145
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0145
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0145
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0145
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0145
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0145
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0145
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0145
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0145
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0145
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0145
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0145
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0145
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0145
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0145
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0145
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0145
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0145
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0145
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0145
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0145
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0145
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0145
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0145
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0150
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0155
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0155
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0155
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0155
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0155
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0155
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0155
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0155
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0155
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0155
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0155
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0155
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0155
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0155
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0155
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0155
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0155
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0155
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0155
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0155
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0155
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0155
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0155
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0155
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0155
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0155
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0155
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0155
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0155
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0155
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0155
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0155
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0160
http://www.paho.org/hq/index.php?option=com_docman&task=doc_view&gid=24101&Itemid=270&lang=en
http://www.paho.org/hq/index.php?option=com_docman&task=doc_view&gid=24101&Itemid=270&lang=en
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0170
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0175
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0180
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0185
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0185
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0185
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0185
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0185
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0185
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0185
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0185
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0185
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0185
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0185
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0185
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0185
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0185
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0185
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0185
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0185
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0185
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0185
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0185
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0185
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0185
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0185
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0185
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0185
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0185
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0185
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0185
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0185
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0185
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0185
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0185
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0185
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0185
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0185
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0185
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0185
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0185
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0185
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0190
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0190
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0190
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0190
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0190
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0190
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0190
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0190
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0190
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0190
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0190
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0190
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0190
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0190
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0190
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0190
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0190
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0190
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0190
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0190
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0190
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0190
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0190
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0190
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0190
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0190
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0190
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0190
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0190
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0190
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0190
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0190
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0190
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0190
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0190
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0190
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0190
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0190
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0195
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0200
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0205
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0205
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0205
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0205
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0205
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0205
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0205
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0205
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0205
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0205
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0205
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0205
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0205
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0205
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0205
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0205
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0205
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0205
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0205
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0205
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0205
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0205
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0205
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0205
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0205
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0205
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0205
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0205
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0205
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0205
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0205
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0205
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0205
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0205
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0205
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0205
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0205
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0210
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215
http://refhub.elsevier.com/S1413-8670(19)30483-0/sbref0215

	Proposal of a clinical score to stratify the risk of multidrug-resistant gram-negative rods bacteremia in cancer patients
	Introduction
	Materials and methods
	Setting, patients and study design
	Definitions
	Microbiological studies
	Statistical analysis

	Results
	Discussion
	Conclusion
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Conflictsof interest
	Other members of the ROCAS group
	Acknowledgements
	References
	References


