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Abstract

Background: Pediatric home care has improved therapeutic options for children with chronic disease. Home intravenous
(IV) antibiotic treatment against Pseudomonas aeruginosa (PsA) in cystic fibrosis (CF) patients has offered increased
flexibility to these patients and family life. A prospective clinical study was conducted to compare safety, efficacy, and
cost benefits of home versus hospital IV antibiotic treatment among CF children and adolescents.

Method: The clinical outcome, quality of life, and cost benefits of home versus hospital antibiotic treatment were as-
sessed. The clinical outcome was evaluated with Forced Expiratory Volume in one second (FEV ) and weight gain before
and one month after antibiotic treatment, while the Quality of life was evaluated using the DISABKIDS questionnaire.
Cost analysis was performed to calculate cost benefits from home IV treatment.

Results: Thirty-five stable patients with CF (mean age: 12.6 + 7 years, 56 % male, mean FEV: 83.5 + 26 %), colonized
with PsA, were treated with IV antibiotics for two weeks either in the hospital (15 patients), or at home (20 patients) un-
der supervision by a home care nurse. Lung function (FEV ) and weight improved significantly in both groups (AFEV %
=7.7+6.1, p <0.001; AWeight =1.2 + 0.8, p <0.001). Hospital treatment did not show a better clinical outcome, com-
pared to home treatment (AFEV, p =0.606; AWeight, p =0.608). Both improvements in the quality of life and economi-
cal savings were substantial (p <0.001) regarding patients treated at home. Also, patients treated at home did not report
any significant side effects or complications.

Conclusions: Home IV antibiotic therapy monitored by a home care nurse, is a safe, efficient, and cost-saving therapeu-

tic option in CF. Hippokratia 2016, 20(4): 279-283

Keywords: Cystic Fibrosis, homecare, Pseudomonas aeruginosa, quality of life, intravenous, antibiotic therapy

Corresponding author: Elpis Hatziagorou, 6 Ploutarchou str, 55236, Thessaloniki, Greece, tel: +306972851721, fax: +302310992981, e-

mail: ehatziagorou@gmail.com

Introduction

Cystic fibrosis (CF) is a common lethal inherited dis-
ease in the European population, affecting approximately
1: 2,500 children'?. It is a complex genetic disease affect-
ing many organs, although 85 % of the mortality is a re-
sult of lung infections. As a result of these infections, the
patient’s pulmonary disease is worsening by the time**.

The basic genetic defect in CF predisposes and causes
chronic airway infection with several bacterial pathogens.
These bacteria are capable to eventually establish a chronic
presence in the airways due to impaired innate immunity
and are associated with a chronic inflammatory response®.
The most common pathogenic bacteria in CF include
Pseudomonas aeruginosa (PsA), Staphylococcus aureus,
Haemophilus influenzae, Stenotrophomonas maltophilia,
Achromobacter xylosoxidans and Burkholderia species®’.

Frequent and prolonged duration antibiotic treatment
via different routes is the cornerstone in slowing down
the progression of lung disease®. While oral and inhaled
antibiotics provide sufficient treatment for many CF lung

infections, intravenous (IV) antibiotic treatment is often
needed especially in the treatment of PsA. Courses of at
least two weeks are administered to treat the exacerba-
tions of the respiratory infections. Intermittent antibiotic
treatment of PsA infection is time-consuming and so-
cially demanding if carried out in the hospital. Therefore,
home antibiotic treatment has been introduced increasing
flexibility for patients. Lung infections are often treated
in hospital with IV antibiotics for many weeks. Besides
been costly, this disrupts the lives of patients with cystic
fibrosis. Treatment can be given at home if patients and
their careers are given enough training and support®.

In several countries the experience with, and the out-
come of home IV antibiotic therapy are being reported
since the 1980s; however, most publications concern
adults®!®. Over the last three decades, several studies
compared the efficacy and safety of home compared
to hospital therapy, but there are only a few studies re-
porting pediatric data'*??. In Greece, home IV antibiotic
therapy has just recently been introduced. In this study,
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we evaluated the safety and effectiveness of home IV
antibiotic therapy compared to hospital therapy, among
children with CF.

Material and methods

Thirty-five stable pediatric patients with CF, chroni-
cally colonized with PsA participated in this prospective
study. The study was conducted by the Pediatric Pulmo-
nology and Cystic Fibrosis Unit of the 3™ Pediatric De-
partment in Hippokration Hospital of Thessaloniki from
January to December 2014.

Ethical approval was obtained by the Ethics Commit-
tee of the Medical School of Aristotle University of Thes-
saloniki (institutional review board file No 1; 18/12/2013).
Two nurses trained the children and their parents how to
administer IV antibiotics, for three days during their hospi-
tal stay. Then, the parents were asked whether they wanted
to continue treatment at home under the supervision of a
home nurse. Twenty of them agreed while the remainder
15 children completed their treatment in the hospital.

The care of these 20 children was continued at home
with regular visits on a weekly basis by home nurses. In
case of an adverse event or deterioration of the lung in-
fection, the doctor was informed to decide whether the
child should be referred to the hospital. All participants
performed regular physiotherapy during the treatment
intervals. The clinical outcome of the IV treatment was
evaluated with the Forced Expiratory Volume (FEV ) and
weight measured at the initiation of home IV antibiotic
therapy and one month later.

Quality of life (QoL) was measured with the DISAB-
KIDS questionnaire, which is a validated questionnaire,
completed both by children and their parents. The meas-
ures used for the current study were the DISABKIDS
chronic generic measure (DCGM-37) and the DISAB-
KIDS condition-specific module for cystic fibrosis®.
The DISABKIDS chronic generic module (DCGM-37)
consists of 37 rating-scaled items assigned to six dimen-
sions: Independence, Emotion, Social inclusion, Social
exclusion, Limitation, and Treatment. These six dimen-
sions can be combined to produce a general score for
health related QoL. The condition-specific cystic fibro-
sis questionnaire (DISABKIDS Cystic Fibrosis Module)
consists of two domains: the impact domain (six items)
concerning limitations and symptoms, and the treatment
domain (eight items) concerning treatment limitations re-
lated to cystic fibrosis. In the study both DISABKIDS,
the self-report version (child version) and the proxy ver-
sion (completed by one of their parents) were used®.

The economic evaluation was made by cost analysis
which included cost estimates for the 35 patients before and
after the IV antibiotic therapy. The cost at home included
the TV drugs while the cost at the hospital was calculated
according to the Diagnostic Related Groups (DRG), a sys-
tem to classify hospital cases and determine how much a
patient’s hospital stay costs. The objective of the statistical
analysis was to test whether there were statistically signifi-
cant cost differences between two groups.

Statistical analysis

Descriptive statistics were used to describe the study
population (mean = standard deviation). Differences in lung
function, weight parameters and QoL scores before and one
month after antibiotic treatment were analyzed using paired
t-tests. The Student’s t-test was used to compare the FEV ,
weight and QoL scores values between the groups. The level
of significance was set at p <0.05. Statistical analysis was
performed using the IBM SPSS Statistics software, version
20.0 (IBM SPSS, IBM, Armonk, NY, USA).

Results

The mean age of the thirty-five children with CF was
12.6 £ 7 years (56 % male), mean FEV % = 83.5 (£ 26),
mean weight =37.7 (£ 17) kg, and mean height =142.9
(£ 26) cm. Twenty patients were treated with IV antibi-
otics for two weeks at home (Group A) and 15 patients
received IV treatment in the hospital (Group B). The two
groups did not differ in disease severity (Schwachman
score), age, and lung function characteristics (Table 1).

The clinical outcome was beneficial in 92 % of the
studied population. Lung function (FEV ) and weight im-
proved significantly in both groups (AFEV % =7.7+ 6.1, p
<0.001; AWeight=1.2 + 0.8, p <0.001), (Table 2). Hospital
treatment did not show a better clinical outcome, compared
to home treatment (AFEV , p =0.606, AWeight, p =0.608),
(Table 2). There were no complications among the patients
treated at home, apart from a rash five days after drug ad-
ministration in one patient. There were no differences in
baseline QoL scores when the hospital and home groups
were compared (Table 1), although changes achieved with
treatment showed differences (Table 2 and Table 3). In the
home group, there were statistically significant improve-
ments in all quality of life domains, whereas in the hospital
group there were significant improvements only in physi-
cal and impact domains (Table 3).

The cost of home IV therapy was significantly lower
than the cost of hospital treatment (2100€ vs 3360€, re-
spectively, p <0.001).

Discussion

Provision of health care in Europe is constantly re-
forming. There has been recently a change towards man-
agement of chronic conditions at home®*. Home admin-
istration of high-technology treatments, such as IV anti-
biotics has become feasible because of the development
of improved venous access devices and portable infusion
pumps®. In CF patients, home IV antibiotic therapy is ev-
olution providing solution to both increasing demands for
hospital beds, and the necessity to minimize interference
of treatment to individual’s normal lifestyle and QoL.
Home IV therapy may also reduce costs by avoiding fre-
quent hospital admission or reducing the length of stay.
Hospitalization may be hazardous for patients with CF,
especially children, because of the risk of acquiring Bur-
kholderia cepacia, Methicillin-resistant Staphylococcus
aureus (MRSA), and other multi-resistant organisms?.

Most CF patients tend to prefer home IV treatment,
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Table 1: Baseline characteristics of the 35 stable pediatric patients with cystic fibrosis that participated in this prospective study. Twenty
patients were treated with intravenous (IV) antibiotics for two weeks at home (Group A) and 15 patients received [V treatment in the hos-
pital (Group B). The two groups did not differ in baseline disease severity (Schwachman score), age, lung function and quality of life.

Group characteristics Group A (l-Iome care) Group B_(HOSP ital) p value
n =20 n =15

Shwachman score 76 (46-100) 74 (42-94) 0.46

Age, years 12.6 (£7) 12.7 (£6) 0.85

BMI (kg/m?) 18.32 (¥3.42) 18.98 (£3.2) 0.58

FEV1 (%) 87.2 (£8.1) 78.83 (£7.2) 0.54

DISABKIDS (QoL) score 51.8 (£10) 53.2 (£11) 0.35

Values are given as median (with range in brackets) or mean (+ standard deviation in brackets), FEV : Forced Expiratory Volume in one second,
BMI: body mass index, QoL: quality of life.

Table 2: Change in clinical outcome (weight gain and FEV ) and quality of life (QoL) score after intravenous antibiotic treatment of
the 35 stable pediatric patients with cystic fibrosis that participated in this prospective study. Both groups show significant improve-
ment in weight gain, FEV |, and QOL. Hospital treatment showed a higher improvement in QoL, compared to home treatment.

Change in clinical outcome after iv treatment

Group A Group B Group A
Whole zt:;i g group (Home care) (Hospital) Vs
n =20 n =15 Group B
p value p value
Change whole study Change after  p value Change p value Group A vs
after iv v Group A after iv Group B
group Group B
AWeight, kg 1.2(£0.8) 0.001+ 1.1 (£0.8) 0.001+ 1.5 (£0.7) 0.001+ 0.608
AFEV, (%) 7.7 (£6.1) 0.001+ 7.0 (£6.0) 0.001% 9.0 (£5.4) 0.001+ 0.606
AQoL score 6.1 (x£3.9) 0.001+ 7.4 (£3.7) 0.001F 3.8 (£2.6) 0.07 0.04*

Values are given as mean (+ standard deviation in brackets), IV: intravenous, QoL: quality of life, AWeight: weight gain, AFEV: % change of
the Forced Expiratory Volume in one second, AQoL: change in total QoL score, 1: p <0.001, *: p <0.05.

Table 3: Baseline characteristics and change in the quality of life (QoL) dimensions. Comparison of the change in QoL parameters
among the two groups after intravenous (IV) treatment. In the home group, there were statistically significant improvements in all
QoL dimensions, whereas in the hospital group there were significant improvements only in physical and impact parameters.

QoL dimensions Group B;Z::Ee(;;))re i\;[:::e p# p ##

Independence Home 71.2 (15) 9 0.0017 0.0011
Hospital 69.4 (12) 2 0.09

Physical Home 47.1 (11) 15 0.001F 0.03*
Hospital 52.5(19) 9 0.001F

Emotion Home 45.4 (14) 13 0.001F 0.001F
Hospital 48.7 (11) 2 0.09

Soc. Exclusion Home 31.2(12) 6 0.001F 0.04*
Hospital 33.7 (15) 3 0.08

Soc. Inclusion Home 54.6 (16) 28 0.0017 0.001F
Hospital 52.4 (16) 3 0.08

Medical Home 50.3 (14) 12 0.001F 0.01*
Hospital 48.1 (12) 4 0.07

Impact Home 43.6 (14) 5 0.04* 0.02*
Hospital 45.3 (15) 11 0.001F

Treatment Home 51.3 (16) 11 0.001% 0.02%*
Hospital 47.8 (13) 5 0.04*

TOTAL score Home 51.8(19) 7 0.001F 0.04*
Hospital 53.2(19) 4 0.07

Values are given as mean (+ standard deviation in brackets), SD: standard deviation, QoL: quality of life, #: comparison of the change in QoL
parameters after intravenous treatment, ##: comparison of the change in QoL parameters among the two groups (home vs hospital) after intra-
venous treatment, t: p <0.001, *: p <0.05.
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instead of being hospitalized. Treatment in the hospital is
considered to be disruptive for patients, especially children,
and their families, deprive them of school or work activities,
and their social lives for considerable amounts of time. Also,
there are financial strains on patients due to earning losses,
due to absence from work; and expenses for traveling to and
from the hospital, especially if the referral center/hospital
is at a considerable distance from patient’s home. After nu-
merous admissions throughout their lives, patients and their
families become acquainted with many aspects of IV drug
administration and often want to start self-administration of
these medications, avoiding hospital admissions?.

Our study showed that there was a statistically signif-
icant improvement in lung function and weight, after IV
antibiotic therapy in 35 stable children with CF, treated
either at home or in hospital. Moreover, children on home
care showed a significant improvement in their QoL and
also substantial economic savings, compared to patients
treated in the hospital.

Over the last thirty years, studies from several coun-
tries reported conflicting results regarding the benefits of
home versus hospital IV antibiotic administration for CF
lung infections®. The evaluated outcomes in these reports
included changes in lung function, duration of therapy,
QoL, anthropometric measures, and cost-effectiveness.
These studies enrolled mainly adult patients, and their
comparison could be problematic due to differences in
enrolled patients’ age, outcome measures, study designs,
treatment indications, and length of treatment periods.
Our study examined the clinical outcomes, QoL, and eco-
nomic cost of pediatric patients treated with IV antibiot-
ics either in the hospital or their home environment.

Furthermore, lung function, particularly FEV is the
most important objective clinical outcome measure in
CF. The main aim of treatment with IV antibiotics is to
achieve and maintain the patient’s best lung function®'.
In our study, lung function and weight improved signifi-
cantly in both groups (p =0.001). Hospital treatment did
not show a better clinical outcome, compared to home
treatment (AWeight, p =0.608; AFEV , p =0.606). These
results are in agreement with the results of other stud-
ies which showed that although there were some changes
from baseline, mean improvements in body weight, FEV,
and FVC were not statistically significant between home
and hospital groups®*?’. The study of Wolter et al, re-
ported that there were significant differences over time
in changes from baseline noted for FEV, (p =0.006) and
FVC (p =0.002) although, there was no statistical differ-
ence between home and hospital arms in the overall im-
provement in the lung function (FEV , p =0.27; FVC, p
=0.30)%*. Additionally, Termoz et al, compared changes
in FEV , FVC and weight among patients with CF who
were treated in the hospital or at home. A total of 153
patients were analyzed (51 inpatients matched to 102 pa-
tients treated at home). The two groups had no significant
differences in any outcome variable compared to base-
line. The mean variation per year in FEV was greater (p
=0.003) in the hospital group versus the home group?.

Nazer et al showed that the percent change in FEV, was
greater in-hospital group versus home group (p =0.04). In
this study, patients were not stable, as in our study; they were
treated for a pulmonary exacerbation and they reported that
hospital therapy resulted in a significantly better improve-
ment in FEV, and required less duration of treatment as
compared to home treatment in children with CF?,

QoL hasbeen used as a synonym for a subject-centered
perspective on health. Despite the increase in “quality of
life” research in adults, there are few studies on “qual-
ity of life” in children. While generic measures begin to
emerge now, methods to assess the QoL of children with
chronic conditions are still in development. The design
of such an assessment tool for different age groups and
varying levels of disabilities was the objective of a Euro-
pean Union-funded study: the DISABKIDS project. The
purpose of DISABKIDS questionnaire was to assess the
general QoL and the level of distress caused by the chron-
ic disease. The questionnaire is relatively simple and fast
to complete, and it is composed of 56 items which are di-
vided to six dimensions: Independence, Emotion, Social
inclusion, Social exclusion, Limitation, and Treatment?.
QoL measurements are reported as important in many
studies. A review suggested that QoL seems to be better
when IV treatment is administered at home '°. The ben-
efits of home treatment for patients include shorter hos-
pital stays, reduction in hospital-acquired infections, and
improved health-related QoL'¢. Our study also showed
that the children receiving home IV antibiotic therapy
improved in all scales of QoL. This result is in agreement
with the conclusion of Esmond et al, that the patients who
undertook their treatment at home had improvements in
their QoL?. One possible explanation for these results is
the familiarity most patients have with the home environ-
ment, as there is minimal interruption to their everyday
lifestyle and less disruption of their social relationships.
Furthermore, as shown in our study, the pediatric patients
who were better educated by the nurses, were more con-
fident and able to self-manage their treatment at home,
under the scheduled visits of nurses.

Additionally, comparative studies have shown that
home IV antibiotic therapy is cost saving, reducing the
economic burden on patients and health care providers®.
A study by Elliott et al recorded that patients who had
over one year 60 % of courses at home, had a mean cost
of £13,528 compared with £22,609 for patients who had
more than 60 % of courses in the hospital, and a mean cost
of £19,927 for patients who had an equal mix of home
and hospital care (p =0.001)?'. Thornton et al, also re-
ported the cost of the hospital treatment to be higher than
home treatment (mean difference £9,005, p <0.001)'¢.

Various studies revealed that home intravenous antibi-
otic treatments had a similar clinical outcome, provided a
better QoL and were less costly than hospital interventions.
In many European centers; patients with CF are given IV
antibiotics on a regular basis even in the absence of acute
pulmonary exacerbations, as recommended by the Europe-
an guidelines®***!. Home treated patients are better select-
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ed and prepared for home care and additionally many of
them had visiting nurse support on regular base providing
assistance with the IV administration of medications!®'5.
Finally, more studies are needed with the inclusion of
more participants, longer follow-up period and more out-
come measures. Especially, the small number of subjects
included in most existing studies explains their inability
to reach statistical significance as they are underpowered
to detect differences between hospital and home IV anti-
biotic administration and thus defining the superiority of
one intervention versus the other. Until further studies
provide definitive answers, treatment at home, should be
reserved for properly selected patients and be individual-
ized, depending on the policy of each center and the needs
of each patient®. In conclusion, although in certain coun-
tries most healthcare centers have established protocols
for home IV treatment, few of them audit the outcome of
their home IV antibiotic service®. Possible limitations of
the current study include the small sample size, and the
absence of randomization, as the groups were selected
according to the patients’ needs. Our prospective study,
the first among CF pediatric Greek patients, adds addi-
tional evidence that home IV antibiotic treatment is an
effective and safe alternative treatment for CF children
as it provides potential benefits that include significant
clinical outcomes, better QoL and more cost savings.

Conflict of interest
Authors declare no conflict of interest.

References

1. Walters S, Mehta A. Epidemiology of cystic fibrosis. Hodson
ME, Geddes D, Bush A (eds). Cystic Fibrosis. 3" Edition,
Hodder Arnold, London, 2007, 21-45.

2. Davis PB. Cystic fibrosis since 1938. Am J Respir Crit Med.
2006; 173: 475-482.

3. Flume PA, Mogayzel PJ Jr, Robinson KA, Goss CH, Rosenblatt
RL, Kuhn RJ, et al; Clinical Practice Guidelines for Pulmonary
Therapies Committee. Cystic fibrosis pulmonary guidelines:
treatment of pulmonary exacerbations. Am J Respir Crit Care
Med. 2009; 180: 802-808.

4. Geller DE, Rubin BK. Respiratory care and cystic fibrosis.
Respir Care. 2009; 54: 796-800.

5. Déring G, Gulbins E. Cystic fibrosis and innate immunity: how
chloride channel mutations provoke lung disease. Cell Microbiol.
2009; 11: 208-216.

6. Ratjen F, Doring G. Cystic fibrosis. Lancet. 2003; 361: 681-689.

7. Orenstein DM, Winnie GB, Altman H. Cystic fibrosis: a 2002
update. J Pediatr. 2002; 140: 156-164.

8. Proesmans M, Heyns L, Moons P, Havermans T, De Boeck K.
Real life evaluation of intravenous antibiotic treatment in a pae-
diatric cystic fibrosis centre: outcome of home therapy is not
inferior. Respir Med. 2009; 103: 244-250.

9. Strandvik B, Hjelte L, Widén B. Home intravenous antibiotic
treatment in cystic fibrosis. Scand J Gastroenterol Suppl. 1988;
143: 119-120.

10. Gibert J, Robinson T, Littlewood JM. Home intravenous antibiotic
treatment in cystic fibrosis. Arch Dis Child. 1988; 63: 512-517.

11. Winter RJ, George RJ, Deacock SJ, Shee CD, Geddes DM. Self-
administered home intravenous antibiotic therapy in bronchiecta-
sis and adult cystic fibrosis. Lancet. 1984; 1: 1338- 1339.

12. Donati MA, Guenette G, Auerbach H. Prospective controlled
study of home and hospital therapy of cystic fibrosis pulmonary
disease. J Pediatr. 1987; 111: 28-33.

13.Pond MN, Newport M, Joanes D, Conway SP. Home versus
hospital intravenous antibiotic therapy in the treatment of young
adults with cystic fibrosis. Eur Respir J. 1994; 7: 1640-1644.

14. Riethmueller J, Busch A, Damm V, Ziebach R, Stern M. Home
and hospital antibiotic treatment prove similarly effective in
cystic fibrosis. Infection. 2002; 30: 387-391.

15. Strandvik B, Hjelte L, Malmborg AS, Widén B. Home intrave-
nous antibiotic treatment of patients with cystic fibrosis. Acta
Paediatr. 1992; 81: 340-344.

16. Thornton J, Elliott R, Tully MP, Dodd M, Webb AK. Long term
clinical outcome of home and hospital intravenous antibiotic
treatment in adults with cystic fibrosis. Thorax. 2004; 59: 242-
246.

17. Bradley JM, Wallace ES, Elborn JS, Howard JL, McCoy MP. An
audit of the effect of intravenous antibiotic treatment on spiro-
metric measures of pulmonary function in cystic fibrosis. Ir J
Med Sci. 1999; 168: 25-28.

18. Bosworth DG, Nielson DW. Effectiveness of home versus hos-
pital care in the routine treatment of cystic fibrosis. Paediatr
Pulmonol. 1997; 24: 42-47.

19. Thornton J, Elliot RA, Tully MP, Dodd M, Webb AK. Clinical
and economic choices in the treatment of respiratory infections
in cystic fibrosis: comparing hospital and home care. J Cyst
Fibros. 2005; 4: 239-247.

20. Nazer D, Abdulhamid I, Thomas R, Pendleton S. Home versus
hospital intravenous antibiotic therapy for acute pulmonary ex-
acerbations in children with cystic fibrosis. Pediatr Pulmonol.
20006; 41: 744-749.

. Elliott RA, Thornton J, Webb AK, Dodd M, Tully MP. Comparing
costs of home- versus hospital-based treatment of infections in
adults in a specialist cystic fibrosis center. Int J Technol Assess
Health Care. 2005; 21: 506-510.

22.Balaguer A, Gonzalez de Dios J. Home versus hospital intrave-
nous antibiotic therapy for cystic fibrosis. Cochrane Database
Syst Rev. 2015: CD001917.

23.Baars RM, Atherton Cl, Koopman HM, Bullinger M, Power M;
DISABKIDS group. The European DISABKIDS project: devel-
opment of seven condition-specific modules to measure health
related quality of life in children and adolescents. Health Qual
Life Outcomes. 2005; 3: 70.

24. Sequeiros IM, Jarad NA. Home intravenous antibiotic treatment
for acute pulmonary exacerbations in cystic fibrosis - Is it good
for the patient? Ann Thorac Med. 2009; 4: 111-114.

25. Balaguer A, Gonzalez de Dios J. Home versus hospital intrave-
nous antibiotic therapy for cystic fibrosis. Cochrane Database
Syst Rev. 2012: CD001917.

26. Wolter JM, Bowler SD, Nolan PJ, McCormack JG. Home intra-
venous therapy in cystic fibrosis: a prospective randomized trial
examining clinical, quality of life and cost aspects. Eur Respir J.
1997; 10: 896-900.

27.Giron RM1, Martinez A, Maiz L, Salcedo A, Beltran B, Martinez
MT, et al. [Home intravenous antibiotic treatments in cystic fi-
brosis units of Madrid]. Med Clin (Barc). 2004; 122: 648-652.

28. Termoz A, Touzet S, Bourdy S, Decullier E, Bouveret L, Colin
C, et al. Effectiveness of home treatment for patients with cystic
fibrosis: the intravenous administration of antibiotics to treat res-
piratory infections. Pediatr Pulmonol. 2008; 43: 908-915.

29. Esmond G, Butler M, McCormack AM. Comparison of hospital
and home intravenous antibiotic therapy in adults with cystic fi-
brosis. J Clin Nurs. 2006; 15: 52-60.

30. Frederiksen B, Lanng S, Koch C, Heiby N. Improved survival
in the Danish center-treated cystic fibrosis patients: results of
aggressive treatment. Pediatr Pulmonol. 1996; 21: 153-158.

31.Déring G, Conway SP, Heijerman HG, Hodson ME, Heiby N,
Smyth A, et al. Antibiotic therapy against Pseudomonas aeru-
ginosa in cystic fibrosis: a European consensus. Eur Respir J.
2000; 16: 749-767.

32. Gilchrist FJ, Lenney W. A review of the home intravenous anti-
biotic service available to children with cystic fibrosis. Arch Dis
Child. 2009; 94: 647.

2

—_



