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a  b s  t r a  c t

In Brazil the  knowledge about methicillin-resistant Staphylococcus aureus infection in cys-

tic  fibrosis patients is scarce. This study aimed to determine the  incidence of respiratory

tract  colonization and the  identification rates after a  standardized treatment. A  retrospec-

tive  cohort was performed highlighting the history of respiratory colonizations between

January 2008 and June 2015. Patients under the age of 21  years with cystic fibrosis confirmed

by sweat test or genetic study receiving care at  the  outpatient clinics of a  Teaching Hospi-

tal  were included. The treatment consisted of trimethoprim/sulfamethoxazole, rifampicin,

nasal  mupirocin and chlorhexidine 2%.  The mean follow-up period was of 22.2 months and

those with ≥3 negative cultures were considered free of methicillin-resistant Staphylococ-

cus  aureus. Forty-two patients were included. Methicillin-resistant Staphylococcus aureus was

identified in six patients. Most patients had methicillin-sensitive S. aureus isolation prior to

methicillin-resistant Staphylococcus aureus.  Five children used the standardized treatment,

none  presented side effects. Only one child had a  new isolation of methicillin-resistant

Staphylococcus aureus during follow-up (after 20 months). The incidence of methicillin-

resistant Staphylococcus aureus infection was high and occurred in young patients. The

therapeutic regimen was effective, safe and being a  good option to treat methicillin-resistant

Staphylococcus aureus infection.
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Cystic fibrosis (CF) clinical manifestations are highly vari-

able and respiratory tract infections (RTI) are responsible

for high morbidity and mortality rates. Identifying and bet-

ter understanding the respiratory tract pathogens in  those

patients is therefore of utmost importance.1

Staphylococcus aureus is one of the  first and most frequent

pathogens to be isolated from the  respiratory tract in CF

patients.2 This microorganism is a Gram-positive coccus with

a typically aerobic metabolism that can also perform as a fac-

ultative anaerobic and is capable of producing biofilm.2

In the last decades the increased life expectancy of CF

patients can be related to advances in the treatment of

chronic pulmonary infections and also to patient follow-up

by multidisciplinary healthcare teams.1 The emergence of

multi-resistant microorganisms is  mainly a  result of multiple

antibiotic cycles in the treatment of RTI1 and to long-lasting

hospitalizations.3

The isolation of methicillin-resistant S. aureus (MRSA) was

first observed in 1961.2 Resistance is  acquired through the

mecA gene located on the  Staphylococcal cassette chromosome

mec  complex (SCCmec).4 Based on its structural composition,

11 different types (I-XI) and various subtypes of SCCmec have

been recognized in MRSA so far.3,4 Initially, MRSA infections

were only described in the hospital environment. However, in

the 90s MRSA began to be observed also in the community.2

The prevalence of MRSA colonization in CF patients has

been increasing in the USA for the last 15 years,2,3,5,6 being

variable in diverse geographic regions, ranging from 2.7% in

the United Kingdom to 30% in the United States.2,3,7,8 There

are doubts regarding the natural course and pathogenic impor-

tance of the infection caused by this microorganism, although

it  is possibly associated with a more  rapid decrease in  lung

function and higher morbidity and mortality.9,10 The role of

MRSA eradication treatment in order to prevent chronic infec-

tion is also unclear3 and there is no consensus about the ideal

therapeutic regimen and various regimens are currently in

use.2,3,11

In Brazil the knowledge about MRSA colonization in CF

patients is scarce. A study carried out in 2006 in a  reference

center in Bahia identified that the  frequency of MRSA colo-

nization was 6%12 and Simon et al.13 detected a frequency of

18.8% in CF patients at a center in Porto Alegre. Data from the

Brazilian Cystic Fibrosis Registry (BCFR) show a frequency of

MRSA isolation varying from 7.8% to 9.3% between 2009 and

2013.14

This study aimed to determine the incidence of respira-

tory tract colonization by MRSA and to assess the persistence

rates of the microorganism after administering a  standardized

treatment in CF pediatric patients followed at the Multidis-

ciplinary Cystic Fibrosis Clinic at the  Prof. Edgard Santos

Teaching Hospital, Salvador, Brazil. This clinic provides treat-

ment for children and adolescents (0–20 years old) mostly from

low income families and with high level of miscegenation.

A retrospective cohort study was conducted searching for

history of respiratory colonization among CF  children and ado-

lescents under 21 years of age followed at the Multidisciplinary

Cystic Fibrosis Clinic at the Prof. Edgard Santos Teaching Hos-

pital in the period of January 2008 and June 2015. The patients

included in the study had a CF  diagnosis confirmed by elevated

sweat chloride tests on two different occasions.

Data used in this study were retrieved from patients’ med-

ical charts and the following variables were collected: sex;

ethnicity; current age, age at the diagnosis and age at the first

isolation of methicillin-sensitive S. aureus (MSSA) and MRSA;

number of MRSA-positive samples for each patient; previous

MSSA identification; Pseudomonas aeruginosa prior to and/or

after the MRSA isolation; genotype; use of standardized treat-

ment.

Patients’ follow-up visits at the Multidisciplinary Cystic

Fibrosis Clinic usually were scheduled every three months

and collection of respiratory secretions by the physiothera-

pist is done at every visit. Samples were preferably obtained

via expectorated sputum or by oropharyngeal swab when the

former way was  not possible and the material was immedi-

ately sent to  the microbiology lab for culture. Upon arrival,

samples were processed in blood agar, chocolate agar, Mac-

Conkey agar and selective medium for Burkholderia cepacia

complex. Plates with creamy white hemolytic colonies, sug-

gestive of S. aureus,  were Gram stained and the phenotypic

coagulase test was  performed using Staphytest – PROBAC®.

Gram-positive coagulase-positive samples were then submit-

ted to an antimicrobial susceptibility test for the detection of

MRSA using a cefoxitin 30 g disk in Mueller–Hinton medium.

Cefoxitin-resistant isolates were considered MRSA according

to  the Clinical and Laboratory Standards Institute (CLSI).15 The

standard American Type Culture Collection (ATCC) S. aureus

was used as a control for the quality of the medium and disks

used.

All patients with MRSA isolation between January 2013 and

August 2014 received a standardized treatment consisting of

an oral association of trimethoprim/sulfamethoxazole plus

rifampicin for 14 days, besides nasal mupirocin and corporal

hygiene of the patient and family members with chlorhexi-

dine 2%, both for one week. After treatment, patients were

followed-up until June 2015 and those with at least three neg-

ative cultures during this period were considered free of MRSA.

Descriptive analysis was performed using Epidata soft-

ware  and the following descriptive statistics were calculated:

median, mean, standard deviation, amplitude, simple and

relative frequencies. The study was approved by the  Inter-

nal Review Board of Prof. Edgard Santos Teaching Hospital

under approval number 121/2011. Informed consent state-

ments were signed by one of the parents, for patients under

18 years old, and, for the  others, by the own patient.

Overall, 42 patients were included in  the study with a  mean

age of 9.9 years (SD = 5.4) ranging from 1 to  20.8 years. From

those, 22 (52.4%) patients were male. Eight patients followed

at the cystic fibrosis Clinic were excluded: three had suppu-

rative lung disease and chronic respiratory tract colonization

by mucoid P. aeruginosa but normal sweat tests, and three had

borderline sweat tests. All patients were non-white. The allelic

frequency for the  Phe508del mutation was  25%. During the

study period, MRSA was identified in  six patients (14.3%) and

their clinical data are displayed on Table 1. Two children had

more  than one isolation of this microorganism (four and eight,

respectively). The sensitivity profiles of this microorganism

showed susceptibility to trimethoprim/sulfamethoxazole and

vancomycin, among other tested antibiotics.

In the six  patients in whom MRSA was isolated, the median

age at CF  diagnosis was 8 months, varying from three to
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Table 1 – Clinical data from the six patients with MRSA isolation from 2011 to 2014.

Name Age

diagnosis

AFI MRSA Genotype NI MRSAa AFI MSSA MSSA before

MRSA

PA  before

MRSA

PA after

MRSA

Patient 1 10  9 Phe508del/N 1 – No Yes No

Patient 2 73  124 N/N 1 77 Yes Yes Yes

Patient 3b 3 3 Phe508del/Phe508del 8 0.7 Yes Yes Yes

Patient 4c 6 14 Phe508del/3120 + 1G-A 1 5 Yes Yes Yes

Patient 5 57  103 Phe508del/N 4 101 Yes No Yes

Patient 6c 3 8 Phe508del/3120 + 1G-A 1 15 Yes No Yes

Age at the diagnosis (in months).

AFI, age at the first isolation (in months); NI, number of isolations; N,  normal allele for the six tested mutations; MSSA, methicillin-sensitive S.

aureus; MRSA, methicillin-resistant S.  aureus;  PA, Pseudomonas aeruginosa.
a All isolated strains were sensitive to trimethoprim/sulfamethoxazole and vancomycin.
b MRSA isolated in a blood culture sample.
c Patients are siblings but they  were both included in the study for presenting isolations in different occasions.

73 months. The median age at the  first MRSA identification

was 11.5 months, ranging from three to  124 months, and the

median age at the first MSSA isolation was 15 months, which

varied from 0.7 to 101 months. Most patients (83.3%) presented

at least one MSSA isolation prior to MRSA detection, and one P.

aeruginosa identification prior to (66.7%) and post (83.3%) MRSA

detection.

Five children with MRSA isolated after 2013 were treated

with the above described regimen  and none of them pre-

sented side effects during the period of the study. Respiratory

secretions were collected in  at least three occasions during

six months after treatment. All children were young and/or

non-suppurative so all microbiological samples were collected

using oropharyngeal swab. Only the child with eight MRSA

isolations (including one in  blood culture) had a new isola-

tion during the follow-up period. Table 2  presents data of the

respiratory specimens studied during follow-up.

The incidence of MRSA colonization in this study (14.3%)

was higher than that reported in  a  previous study conducted

in Salvador12 and in  the BCFR between 2009 and 2013,14 but

lower than the rate found by Simon et al.13 It is important

to highlight that our study sample was  consisted mostly of

younger children and there were limitations in the collection

of the respiratory secretions; thus, the frequency of isolation

of this microorganism could have been underestimated.

The median age at the first MRSA colonization in the

present study was 11.5 months (3–124) evidencing a  very early

identification of this microorganism since 50% of the children

had their first  isolation before the first  year of life, which is

in accordance with the study conducted by Salsgiver et  al.6

that demonstrated higher incidence of MRSA detection in this

age group. It is  also possible that the socioeconomic charac-

teristics of our population contribute to a  higher occurrence

of MRSA, as suggested by David et al.16

P. aeruginosa was  identified in 4 out of 6 patients (66.7%)

and 5 out of 6 patients (83.3%) prior to  and after MRSA isola-

tion, respectively. The use of multiple antibiotics could have

predisposed isolation of new pathogens.17

It is important to highlight that the allelic frequency for

the Phe508del was  of 25%  in  the  studied population, which

differs from much higher figures observed in studies with

Caucasian populations.18,19 However, most MRSA colonized

patients (83.3%) presented this mutation, being heterozygous

in four of those, and homozygous in one patient, with allelic

frequency of 50%, suggesting an  association with a genotype

related to  a  more  severe disease, which is a risk factor for

MRSA infection. Similarly to that, Al-Zubeidi et  al.20 observed

that 93% of the  patients with positive culture for MRSA pre-

sented this mutation and most of them were homozygous

(70%).

During the follow-up period only one child had a new MRSA

isolation after being treated with the standardized regimen. It

is important to emphasize that there was a  20-month delay for

a positive culture in  this patient. There is no consensus about

the ideal treatment for MRSA infection. Various regimens have

been proposed, with different means of administration and

duration. However, there are  few controlled studies with the

evaluation of possible side effects.2,11 The treatment regimen

used in this study demonstrated to be effective, besides hav-

ing the advantages of being oral, with comfortable dosage

and the  possibility of being used in  early ages for a  brief

period of time. Nonetheless, randomized studies should be

conducted, with larger sample sizes and careful side-effects

monitoring.

Among the limitations of this study are the  small sam-

ple size, consisting only of children and adolescents, selected

at only one reference center, and the retrospective data col-

lection. Besides that, included patients were mostly young

and non-suppurative children, which limited the collection

of expectorated sputum for the isolation of microorganisms,

a technique that has higher sensitivity when compared to

oropharyngeal swab. More sensitive techniques such as bron-

choalveolar lavage were not used, nor the determination of

MRSA genotype. Therefore, it was  impossible to  identify the

strains and the  most common types and subtypes found,

which could have helped to determine if MRSA was  hospital

or community acquired. Notwithstanding, the susceptibility

profiles identified suggest that microorganisms found were

community acquired. The follow-up time and age group stud-

ied did not allow us to rule out any late outcomes. On the other

hand, the results allowed us to  know the incidence of MRSA in

the group of children with CF in this multidisciplinary center

and suggested that the  treatment used was effective in reduc-

ing the rates of MRSA identification while also making possible

the adoption of measures to  control cross-infection between

patients.
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Table 2 – Respiratory specimens studied during follow-up of the five children that used the standardized treatment.

Name Follow-up

period (months)

Number of

cultures

MRSA isolation

after treatment

Number of months until

new MRSA isolation

Microorganisms isolated

after MRSA treatment

Patient 1 24 10  No –  None

Patient 2 9 6 No –  PA

Patient 3 20 10  Yes 20  PA, MSSA,  MRSA, Haemophillus spp.

Patient 4 30 10  No –  PA, MSSA,  Haemophillus spp.

Patient 5 28 13  No –  MSSA, Haemophillus spp.

PA, P. aeruginosa;  MSSA, methicillin-sensitive S. aureus;  MRSA, methicillin-resistant S.  aureus.

There was a  high incidence of MRSA in the studied popula-

tion. The treatment used was effective and safe and should be

considered as a therapeutic option for this patient population.

Considering these results and the influence of this pathogen

in the outcomes of pulmonary disease in CF we highlight the

importance of performing controlled studies with extended

number of patients so that effective MRSA eradication strate-

gies can be developed.

Funding

This study was supported by Fundação de Amparo à  Pesquisa

do Estado da Bahia (FAPESB). The funding source did not par-

ticipate in any steps of the study including planning, data

collection, analysis or interpretation of the data. Also the fund-

ing source did not influence the decision to submit the paper

to publication.

Conflicts  of  interest

The authors declare no conflicts of interest.

Acknowledgements

The authors would like to thank the cystic fibrosis patients

and their families for allowing this study to be conducted. In

addition, they are grateful to the  professionals at the multidis-

ciplinary outpatient clinic of the Federal University of Bahia’s

Teaching Hospital for providing patient care.

r e  f  e r  e  n  c  e  s

1. Girón RM, Buendía B, Pinedo C, Casanova A,  Hoyos N,
Ancochea J. Methicillin-resistant Staphylococcus aureus in
patients with cystic fibrosis. Enferm Infecc Microbiol Clin.
2009;27:85–8.

2. Goss CH, Muhlebach MS. Review: Staphylococcus aureus and
MRSA  in cystic fibrosis. J  Cyst  Fibros. 2011;10:298–306.

3. Parkins MD, Floto RA. Emerging bacterial pathogens and
changing concepts of bacterial pathogenesis in cystic fibrosis.
J  Cyst Fibros. 2015;14:293–304.

4. Lima DF, Brazão NBV, Folescu TW, et al. Panton-Valentine
leucocidin (PVL) gene carriage among Staphylococcus aureus

strains with SCCmec types I,  III, IV, and V recovered from

cystic fibrosis pediatric patients in Brazil. Diagn Microbiol
Infect Dis. 2014;78:59–62.

5. Vanderhelst E, De Meirleir L,  Verbanck S, Piérard D, Vincken
W,  Malfroot A.  Prevalence and impact on FEV1 decline of
chronic methicillin-resistant Staphylococcus aureus (MRSA)
colonization in patients with cystic fibrosis: a single-center,
case control study of 165 patients. J Cyst Fibros. 2012;11:
2–7.

6. Salsgiver EL, Fink AK, Knapp EA,  et al. Changing epidemiology
of the  respiratory bacteriology of patients with cystic fibrosis.
Chest. 2016;149:390–400.

7. Dasenbrook EC. Update on methicillin-resistant Staphylococcus

aureus in cystic fibrosis. Curr Opin Pulm Med. 2011;17:
437–41.

8. CFF: Cystic Fibrosis Foundation. Patient registry 2014 annual
data  report [Internet]. Bethesda (United States): Cystic Fibrosis
Foundation; 2014. Available from: https://www.cff.org/
2014 CFF Annual Data Report to the Center Directors.pdf/
[cited 23.11.15].

9.  Dasenbrook EC, Merlo CA, Diener-West M, Lechtzin N, Boyle
MP. Persistent methicillin-resistant Staphylococcus aureus and
rate  of FEV1 decline in cystic fibrosis. Am J  Respir Crit Care
Med. 2008;178:814–21.

10. Dasenbrook EC, Checkley W, Merlo CA, Konstan MW, Lechtzin
N, Boyle MP. Association between respiratory tract
methicillin-resistant Staphylococcus aureus and survival in
cystic fibrosis. JAMA. 2010;303:2386–92.

11. Lo DK, Hurley MN, Muhlebach MS, Smyth AR. Interventions
for the  eradication of meticillin-resistant Staphylococcus

aureus (MRSA) in people with cystic fibrosis. Cochrane
Database Syst Rev. 2015;2. CD009650.

12. Paixão VA, Barros TF, Mota CMC, Moreira TF, Santana MA, Reis
JN. Prevalence and antimicrobial susceptibility of respiratory
pathogens in patients with cystic fibrosis. Braz J  Infect Dis.
2010;14:406–9. PMID 20963328.

13. Simon MISS, Drehmer M, Silva FAA, et al. Association of
nutritional status, plasma, albumin levels and pulmonar
function in cystic fibrosis. Nutr Hosp. 2011;26:1322–7.

14. GBEFC: Grupo Brasileiro de Estudos da Fibrose Cística.
Registro Brasileiro de Fibrose Cística [Internet]. São Paulo
(Brazil): Grupo Brasileiro de Estudos da Fibrose Cística;
2009–2013. Available from: http://www.gbefc.org.br/articles/40
[cited 28.09.15].

15.  CLSI: Clinical and Laboratory Standards Institute.
Performance standards for antimicrobial susceptibility
testing. M100-S23. Wayne, United States: Clinical and
Laboratory Standards Institute; 2013.

16. David MZ, Boyle-Vavra S, Zychowski DL, Daum RS.
Methicillin-susceptible Staphylococcus aureus as a
predominantly healthcare-associated pathogen: a  possible
reversal of roles? PLoS ONE. 2011;6:e18217.

17. Vanderhelst E, De Wachter E, Willekens J, et al. Eradication of
chronic  methicillin-resistant Staphylococcus aureus infection in
cystic fibrosis patients: an observational prospective cohort
study of 11 patients. J  Cyst Fibros. 2013;12:662–6.

http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0105
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0105
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0105
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0105
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0105
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0105
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0105
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0105
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0105
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0105
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0105
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0105
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0105
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0105
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0105
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0105
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0105
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0105
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0105
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0105
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0105
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0105
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0105
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0105
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0105
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0105
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0105
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0105
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0105
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0105
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0105
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0105
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0105
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0105
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0105
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0105
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0105
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0105
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0105
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0105
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0105
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0110
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0110
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0110
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0110
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0110
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0110
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0110
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0110
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0110
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0110
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0110
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0110
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0110
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0110
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0110
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0110
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0110
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0110
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0110
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0110
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0110
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0110
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0110
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0110
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0110
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0110
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0110
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0110
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0110
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0115
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0115
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0115
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0115
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0115
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0115
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0115
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0115
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0115
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0115
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0115
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0115
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0115
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0115
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0115
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0115
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0115
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0115
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0115
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0115
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0115
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0115
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0115
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0115
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0115
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0115
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0115
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0115
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0115
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0115
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0115
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0115
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0115
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0115
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0115
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0115
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0115
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0120
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0125
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0130
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0130
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0130
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0130
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0130
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0130
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0130
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0130
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0130
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0130
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0130
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0130
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0130
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0130
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0130
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0130
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0130
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0130
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0130
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0130
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0130
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0130
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0130
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0130
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0130
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0130
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0130
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0130
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0130
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0130
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0130
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0130
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0130
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0130
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0130
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0130
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0135
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0135
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0135
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0135
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0135
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0135
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0135
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0135
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0135
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0135
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0135
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0135
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0135
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0135
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0135
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0135
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0135
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0135
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0135
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0135
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0135
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0135
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0135
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0135
https://www.cff.org/2014_CFF_Annual_Data_Report_to_the_Center_Directors.pdf/
https://www.cff.org/2014_CFF_Annual_Data_Report_to_the_Center_Directors.pdf/
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0145
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0150
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0155
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0160
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0165
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0165
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0165
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0165
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0165
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0165
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0165
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0165
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0165
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0165
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0165
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0165
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0165
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0165
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0165
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0165
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0165
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0165
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0165
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0165
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0165
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0165
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0165
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0165
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0165
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0165
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0165
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0165
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0165
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0165
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0165
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0165
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0165
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0165
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0165
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0165
http://www.gbefc.org.br/articles/40
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0175
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0175
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0175
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0175
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0175
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0175
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0175
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0175
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0175
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0175
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0175
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0175
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0175
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0175
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0175
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0175
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0175
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0175
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0175
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0175
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0175
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0175
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0175
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0175
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0175
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0175
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0175
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0175
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0175
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0175
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0175
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0175
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0175
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0175
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0175
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0175
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0175
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0175
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0180
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0185


b  r a z  j i  n f e c t d  i  s  .  2  0 1  7;2 1(1):107–111 111

18. Bobadilla JL, Macek M Jr, Fine JP, Farrel PM. Cystic fibrosis: a
worldwide analysis of CFTR mutations—correlation with
incidence data and application to screening. Hum Mutat.
2002;19:575–606. PMID 12007216.

19. De Boeck K,  Zolin A,  Cuppens H, Olesen HV, Viviani L. The
relative frequency of CFTR mutation classes in European
patients  with cystic fibrosis. J  Cyst Fibros. 2014;13:403–9.

20. Al-Zubeidi D, Hogan PG, Boyle M, Burnham CAD, Fritz SA.
Molecular epidemiology of methicillin-resistant
Staphylococcus aureus isolated in serial cultures from the
respiratory tract of children with cystic fibrosis. Pediatr Infect
Dis  J.  2014;33:549–53.

http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0190
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0195
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200
http://refhub.elsevier.com/S1413-8670(16)30336-1/sbref0200

	Incidence and treatment of methicillin-resistant S. aureus infection in cystic fibrosis patients: a cohort study
	Funding
	Conflicts of interest
	Acknowledgements
	References


