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Abstract

Hypothesis and purpose: Physiotherapy is one of the main interventions that contribute to quality of life improvementfor these
patients. The purpose of this work is to asses the physiotherapy efficiency in infants. Method: The study was conducted in the
Paediatric Clinic Il and in Romanian National Cystic Fibrosis Centre Timisoara and evaluations were made at the "Politehnica"
University of Timisoara. Study group included 15 patients (10 male, 5 female), aged between 2 months and 3 years. Long-term
clinical evaluation and evaluation during exacerbations included: general clinical condition and nutritional status evaluation,
cough character, presence of dyspnoea and pulmonary physical signs (wheezing, rales). Patients also benefit of bacteriological
examination of sputum or hipofaringian aspirate, radiological examination and quantification of changes severity with "Norman
and Chrispin" score, CT and pulse oximetry. Physiotherapy treatment was established according to the diagnosis time and the
clinical condition of patients. Results: At discharge, 80% of the patients had good overall condition, including those infected
with persistent Staphylococcus aureus. Nutritional status improved in all patients and coughing disappeared in 46% of the
cases. Bacterial culture remained positive in 40% of the patients. Oxygen saturation became normal after physiotherapy, even
in patients with persistent infection and Norman and Chrispin score improved and sterilization in patients with Staphylococcus
aureus was successful in 42% of cases. Conclusions: The results of this study highlight the importance of short term
physiotherapy in improving clinical and nutritional status and the importance of clearance techniques in staphylococcal
infection sterilization and Chrispin-Norman score improving. Assessment of the long term (one year) physiotherapy
effectiveness, showed the importance of physiotherapy in reducing the number of exacerbations and therefore the number of
readmissions, especially for the uninfected subjects.
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Rezumat

Ipoteza si scopul studiului: Fizioterapia este una dintre principalele interventii care contribuie laTmbunatatirea calitatii vietii la
pacientii cu Fibroza Chistica. Scopul acestei lucrari este evaluarea eficientei fizioterapiei la sugari. Metoda: Studiul a fost
efectuat in cadrul Clinicii Il Pediatrie si a Centrului de Mucoviscidoza Timisoara, iar evaluarile s-au desfasurat in cadrul
Universitatii ,Politehnica” din Timisoara. Lotul de studiu a fost format din 15 copii (10 de sex masculin, 5 de sex feminin), cu
varsta cuprinsa intre 2 luni si 3 ani. Evaluarea clinica a bolnavului in timpul exacerbarilor si pe termen lung a inclus: starea
clinica generala si statusului nutritional, caracterul tusei, prezenta dispneei, semne fizice pulmonare. Pacientii au beneficiat,
de asemenea, de examen bacteriologic din sputa sau aspirat hipofaringian, examinarea radiologica si cuantificarea severital lii
modificarilor cu scorul "Norman Chrispin", computer tomografie si pulsoximetrie. Tratamentul de fizioterapie a fost stabilit in
functie de momentul diagnosticului si de starea clinica a pacientilor. Rezultate: Evolutia clinica a bolnavilor pe termen scurta
fost in general favorabila. La externare 80% dintre pacienti au avut stare generala buna, inclusiv cei infectati cu
Staphylococcus aureus persistent (n = 3). Statusul nutritional s-a ameliorat la toti bolnavii si tusea a disparut la 46% dintre
pacienti. Examenul bacteriologic a ramas pozitiv la 40% din cazuri, iar saturatia de oxigen a inregistrat valori normale dupa
fizioterapie, chiar si la pacientii cu infectia persistenta si cu scor Norman Chrispin modificat. La cei cu infectie cu Stafilococ
auriu, s-a reusit sterilizarea la 42% din cazuri. Concluzii: Rezultatele acestui studiu evidentiaza importanta fizioterapiei pe
termen scurt in ameliorarea starii clinice si nutritionale, precum si importanta tehnicilor de clearance in sterilizarea infectiei
stafilococice si imbunatatirea scorului Norman si Chrispin. Evaluarea eficientei fizioterapiei pe termen lung (pe perioada de un
an), efectuata dupa un program riguros, a evidentiat importanta fizioterapiei in reducerea numarului de exacerbari a suferintei
respiratorii si implicit a numarului de reinternari, mai ales la cei neinfectati.

Cuvinte cheie: fizioterapie, fibroza chistica, calitatea vietii
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Introduction Patients with CF have normal lungs at birth; however
Cystic fibrosis (CF) is an inherited genetic disease, most of them soon develop a pulmonary chronic

caused by a mutation in the CFTR gene. This gene illness that is a major cause of morbidity and

has many complex functions, the most important mortality. There is considerable variation in terms of

being the chloride channel. AF508 mutation is the clinical presentation and lung function at a given age
and rate of these functional variations can not be
predicted. [2]

In CF lung disease begins in the peripheral airways,

most common. Although most people have two
functional alleles of the CFTR gene, only one is

needed to prevent CF. CF develops when neither

allele can produce a normal functional CFTR protein. in an area particularly difficult to investigate in

Therefore, CF is considered autosomal recessive infants and young children and for this reason

disease. CFTR gene is found on the q31.2 locus of pulmonary function tests are difficult to execute, and

chromosome 7. [2] the results are difficult to interpret. [3]
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Hypothesis

Modern physiotherapy includes: airway clearance
techniques, physical exercise, inhalatory therapy and
is an integrant part of CF patient management. This
interventions  contribute to quality of life
improvement for these patients. Along with other
therapeutic tools, physiotherapy helps in bronchial
secretion mobilization, improve dyspnea and
exercise tolerance. [4]

The purpose of these work is the assesment of the

physiotherapy eficiency in infants.

Material and method

The study was conducted in the Paediatric Clinic Il
and National CF Centre Timisoara and evaluations

were made at "Politehnica" University of Timisoara.

Table I. Clinical and paraclinical aspects before treatment

The study group consisted of 15 patients (10 male,
5 female), aged between 2 months and 3 years
(mean age: 9.6 months).

Long-term and during exacerbations clinical
evaluation of the patient includes: general clinical
condition and nutritional status, cough character,
presence of dyspnoea and pulmonary physical signs
(wheezing, rales etc.).

Patients also benefit of bacteriological examination
of sputum or hipofaringian aspirated, radiological
examination and changes severity quantification
with  "Norman and Chrispin" score (maximum
possible score is 38), computer tomography in
selected cases (Bhalla system - assess the severity
of lesions by evaluating the degree of development
of bronchiectasis), and pulse oximetry (assessment

of the oxygen saturation). [5, 6]

Pulmonary
General . Xray
. : Nutritional Cough Pulmonary . " Pulse
Patients clinical R A Bacteriological exam (Norman - X
state staus character physical signs Chrispin oximetry
score)
1 good dystrophy gr. Il rare, spastic hyperinflation ZLE:,ZTQOCOCCUS 2 96%
rare, rare bronchoalveolar . o
2 moderate dystrophy gr I productive rales nonpathogenic flora 4 95%
3 moderate dystrophy gr | frequen‘t, bronchqalveolar rales, staphylococcus 6 95%
productive disseminated aureus
frequent, bronchoalveolar rales, staphylococcus o
4 severe dystrophy grll/1ll productive disseminated aureus 8 94%
rare, bronchoalveolar rales, . o
5 moderate dystrophy gr | productive disseminated nonpathogenic flora 2 97%
Intens, bronchoalveolar rales, Pseudomonas o
6 severe dystrophy grl productive disseminated aeruginosa 10 92%
7 good dystrophy gr | rare, iritative hyperinflation nonpathogenic flora 2 97%
8 moderate dystrophy gr. | rare, spastic hyperinflation nonpathogenic flora 2 96%
9 severe dystrophy gr.ll frequen‘t, bronc‘hoalv‘eolar rales, staphylococcus 8 9%
productive hyperinflation aureus
10 moderate dystrophy gr. 1l rare cpugh, hyperinflation staphylococcus 4 95%
spastic aureus
11 good normal rare, iritative hyperinflation nonpathogenic flora 2 98%
12 severe dystrophy gr. Il frequen‘t, bronchqalveolar rales, staphylococcus 12 86%
productive disseminated aureus
13 good normal rara, spastica hypenr_n’latlon, nonpathogenic flora 1 98%
wheezing
14 severe dystrophy gr. Il frequen‘t, bronchqalveolar rales, staphylococcus 8 9%
productive disseminated aureus
frequent disseminated
15 severe dystrophy gr. 11l N bronchoalveolar rales, Pseudomonas 12 86%
productive

wheezing
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For general condition assessment we examine the
following clinical features: reactivity state,
temperature, hydration state, skin coloration,
respiratory rate, heart rate, shortness of breath,
wheezing.In our patients, diagnosed in infancy,
environmental factors that may have influenced the
evolution of respiratory symptoms, especially
infectious factors, had different influences from
patient to patient.

Another important factor that definitely can influence
the development of respiratory symptoms is the
nutritional status of the patient.

We noticed that in our patients, infants who had
grade Il or Ill dystrophy, evolved with stronger clinical
symptoms  (productive  cough, bronhoalveolar
disseminated rales), while for those with normal
weight, respiratory symptoms were mild to
moderate. Paraclinical aspects before treatment are
presented in Table I.

Physiotherapy treatment was established according
to the diagnosis time and the clinical condition of
patients. Therefore, we developed a short-term
treatment plan focused on education of the mother
and acute problems solutions, and a long-term one,
spread over a period of one year from time of

diagnosis.

The short-term therapeutic plan was carried out in
cascade following acute problems identification and
solving. Acute problems identified were: lobar or
segmental atelectasis, linear and micro nodular
opacities, low oxygen saturation, excessive bronchial
secretions (Figure 1).

Therapy program aimed re-expansion of the affected
lung lobes, treatment of pulmonary micro opacities,
improving oxygen saturation and removing excessive
bronchial secretions. Physiotherapy treatment
consisted of: postural drainage, chest vibration,

percussions and secretions suction.

Long-term therapeutic plan aimed implementation of
physiotherapy schemes at home and included:
postural drainage, chest vibration percussions and
inhalatory therapy.

O Atelectasis
M Micro opacities
M Bronchial

secretion

O Low SO2

Figure 1. Items of respiratory illness exacerbations

Results

The short term clinical evolution of the patients was
generally favourable, with a range of shades,
depending on the initial status.

At hospital discharge, 12 of the patients (80%) had
good overall condition, including those infected with
persistent Staphylococcus aureus (n = 3). Nutritional
status improved in all patients.

In case of Lung infection in CF, thick and sticky
mucous secretions constituting the "primum
movens", immune deficiency is not common in this
condition. [7]

Coughing as a symptom characteristic of the
disease, disappeared in 7 patients (46%) directly
related to good clinical condition. In some patients
infected with Staphylococcus aureus (n=2) and two
patients infected with Pseudomonas aeruginosa
(n=2), the cough became more rare, but it keeps the
productive character.

In terms of paraclinical investigations, bacterial
culture remained positive in six of the patients
(40%). We note that in both patients infected with
Pseudomonas aeruginosa, infection persisted, and

they had a more pronounced clinical status than
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other patients. Sterilization in patients infected with
Staphylococcus aureus was successful in 42% of
cases (n=3). Radiological aspects quantified by
Chrispin-Norman score, were consistent with the
clinical and bacterial infection, and in patients who
were sterilized, radiological score became zero. For
those infected with Staphylococcus aureus, score
has improved, but remained at high levels in those
with persistent Pseudomonas aeruginosa infection.
Oxygen saturation in our patients recorded normal
values after physiotherapy, even in patients with
persistent infection and modified Chrispin Norman
score.

Long term evolution (one year term) in the context of

physiotherapy application, was dependent of the

exacerbation of the respiratory disease, with no
need for subsequent readmissions.

Among patients with  Staphylococcus aureus
persistent infection, two patients had good clinical
course following aerosol antibiotic treatment and
intermittent oral treatment, the others two, with
Chrispin-Norman score 4 and 6, had two episodes of
exacerbation and needed readmission and
intravenous antibiotic treatment.

Patients with persistent infection with Pseudomonas
aeruginosa showed long term exacerbation,
involving prolonged antibiotic treatment, 21 days
intravenously and 14 days oraly.

The results can be seen in Table Il

initial results.

Uninfected patients showed no

Table Il. Clinical and paraclinical aspects after physiotherapy

Pulmonary Xray

. General i Cough Pulmonary physical Bacteriological Pulse
Patients s Nutritional staus h (Norman - -
clinical state character  signs exam Chrispin score) oximetry
1 good dystrophy gr. | absent absent Hg:apathogemc 0 98%
2 good dystrophy gr | rare absent Hg:apathogemc 2 97%
3 good normal rare absent Hg:apathogemc 2 98%
4 good dystrophy gr Il rare bronchoalveolar Stafilococcus 4 97%
rales aureus
5 good normal absent absent Hg:apathogemc (0] 98%
rare, bronchoalveolar Pseudomonas o
6 good dystrophy gr | productiv rales aeruginosa 96%
7 good normal absent absent Hg:apathogemc 99%
8 good normal absent absent Hg:apathogemc 0 98%
moderate rare, bronchoalveolar Stafilococcus o
9 improved dystrophy gr.Il productiv rales, hyperinflation aureus 6 95%
10 good dystrophy gr. | rare absent Hg:apathogemc 2 97%
11 good normal absent absent Hg:apathogemc 0 98%
12 good dystrophy gr. | absent absent Stafilococeus 8 94%
aureus
13 good normal absent absent Hg:apathogemc 0 98%
14 _moderate dystrophy gr. Il frequen‘t, bronchoalveolar Stafilococcus 4 95%
improved productive  rales aureus
15 _moderate dystrophy gr. Il rare, ‘ rare bronchoalveolar Pseudpmonas 10 94%
improved productiv rales aeruginosa
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Discussions

CF is a chronic disease with a progressive evolution.
Specific drug therapy combined with an early and
properly applied physiotherapy plan, positively
influence the disease course and reduce the
exacerbations and hospitalizations number and
increase life expectancy and quality of life. Our
results agree with the literature observations. [8]
Given that all patients received targeted antibiotic
treatment according to antibiogram, we believe that
physiotherapy has contributed substantially to the
favourable development of unsterilized patients, fact
also highlighted in literature. [4]

Nutritional status improvement can be explained in
two ways: on one hand improved the respiratory
distress led to the resumption of proper nutrition
and on the other hand we know that good
respiratory condition leads to lower energy losses.
(2]

Our results regarding Staphylococcus aureus
sterilization are similar with the literature reports in
the field, defining the extremely important role of
physiotherapy in the management of CF, whose
benefit is even greater if the diagnosis is made early.
(2]

Our study is consistent with the literature data, and
revealed at this age group Staphylococcus aureus
infection is predominant. (Figure 2)

Patients with cystic fibrosis have periodic
exacerbations of pulmonary infection.

Appropriate  treatment consists of parenteral
administration of antibiotics, intensified airway
clearance, and bronchodilator administration.
Pseudomonas aeruginosa may survive longer in
airways filled with sputum and airway plug formation
is one factor reducing the eradication of pathogens

from CF airways by antibiotic therapy.

13%

40%

47%

‘Dnonpathogenic flora B staf aureus B pseudomonas ‘

Figure 2. Distribution of cases according to the germ
involved

We consider that the factors that influenced the
disease in the context of a proper therapy were: lung
status at diagnosis, bronchial tree with different
germ colonisations (especially Staphylococcus and
Pseudomonas aeruginosa), nutritional status, socio-
cultural family and primary and secondary genetic
factors (genetic modifiers).( Figure 3)

Figure 3. Correlation between infection status and
hospitalisations number

14
12
10

8 —l— Initial

final

0 T
good moderate severe

Figure 4. General clinical state before and after treatment
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Conclusions

Education about the disease and its treatment starts
at the diagnosis and is a never-ending process. The
chronic infection and the inflammatory response is
the reason for lung tissue damage, and the most
logical objective must prevent or at least slow the
progression of lung disease through physiotherapy.
The response to physiotherapy and antibiotic
therapy was reflected by improved pulmonary
function, decreased density of bacteria in sputum
and improved well-being.

The effectiveness of the short term physiotherapy
(during  hospitalization) revealed overall the
substantial benefits in improving clinical status and
nutritional status, the important role of the
clearance techniques in staphylococcal infection
sterilization and improvement of Chrispin Norman
radiological score. Assess of the long term
physiotherapy effectiveness (one year), made after a
rigorous  therapy  program, highlighted  the
importance of physiotherapy in reducing the number

of exacerbations of respiratory illness and therefore

the number of readmissions, especially for the

uninfected patients.
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